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B cnpaBounom pyKoOEBOACTBe IpHBejleHbl CBejleHnsa no obmel ruaporeoso-
ruy; OCHOBaAM JIHHAMHKH IIOA3€MHEIX BOX M PHI!.pOI‘COIlOI‘H'gECKHM pacageTam,
4 TaKMKe ACNOJbh30BAHUIO MOA3eMHLIX BOJ B CEILCKOM XO03AHCTBE) JAHLI METO-
AHYECKHEe YKa3apHA II0 THAPOreQJora4eCKHM pc’lf}OTaM. HD,E[GOpy n HCIIOIB-
30BaAHUIO OGOPyJIOBEHHH H ANnaparypsl, IPHEMCHAEMBIX TIPH I'HIPOTe0JIorH-
YeCRUX HCCJHACOBAHUAX.

Kuura npegnaspaveHa A5 HWHAHEHEPOB N TeXHHKOB-THIPOreoJIoroB M
APYrux CcHenuajucToB, 3aJ4AMAIOMAXCH THUNPOTEOIOTHIECKUMI  HecTIe[oBa-
HUAME J7IA Pasandpnix medseit (momckn medtu u rasa, Bogocmalikenme, Opo-
mepne W oCyuwenHe aemelib, THADOTEXHHYECKOe CTPOUTelabeTBO M Ap.). Ona
MOMET CIYRHTH II0JIe3HBIM mocobmeMm paf npenouana‘re.ueii BY30B U TeXHH-
KYMOB, a Takme ]I CTYJAenTOB COOTBETCTBYIOMUX CIIeTHATbROCT e,
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OT HAYYHOI'O PETAKTOPA’

BypHELl pOCT NPOMBILIEHHOCTH M1 CETLCKOTO xoagiictea CoBeTcroro
Cor03a B TEyeHHe MOCHEAHAX 20 JeT ofycaoBaan OBICTPOEC PASBATHE THJPO-
FEOJIOTNE M CME/RHEIX ¢ Heil AMCHUIVIME M Pa3padoTKy HOBHIX Oomee coBep-
MEHHHX METONOB THpOTeONOrHIeCKNX Hecaiej OBammii. TeopeTuueckue mo-
RHARMA B DASHHX 06IacTAX THAPOreOIOrHi MOMYYIIIM HpH STOM IIIPOROE
paspuTHe W MOAHANACH Ha Goiee BHICOKYI0 CTYICHE.

Pemenna XX cseana KIICC u mocneylomue mOCTaHOBJIEHHA IICHYyMOB
I[K KIICC smepBmAynn Hepef MHOTOTHCIICHHBM KOJLICKTHBOM THJDOTeoao-
FOB MOBHE Bajadwh, /A PEIeHHA KOTOPHX TpeSyercs jalbHEHmCe pasBHTHE
BCEX OTpacieil THpOreoaornu.

B cpasnm ¢ Pa3HOOODPA3HEIME 3ajlavaMH TUPOTCXHUYECKOr0, P OMEIIICH-
HOTO H TPKIAHCKOr0 CTPOMTENLCTBA, CEILCKOTO xo3dAitcTBa, paspaboTKH
[IOTE3HBIX MCKOMAEMEIX, N00HYA HeGTH M rasa, MUHEPAIbHEIX ¥ IIPOMBIIIICH-
HHX BOJN, BOJOCHAGIREHWA H T. . 001acTh mnpoi‘eonomqecxﬁx 3HAHUI
HACTOJNBKO paCHIIPHIACh, UTO MHOTHE pasfelsl THPOTEONOTMH IO Cyme-
CTBY BHIPOCIH Y#KE B CAMOCTOsATENBHbIE HayTHEIC /(1 CITHILIIHEL (rmgporeomoras
[IOJICBHKIX MCKONACGMBIX, THPOTEOIOTHA HCHTAHBIX MeECTOPOMKACHAN, pPETHO-
HAJbHAA THAPOTEOJOrHMfA; YUCHIe O MUHEPANLHEIX BOjaX, MAXTHaf TAAPO-
reo;ormA W T. j.), XOTA BCe OTH MHOT0O00pasHEIC OTPAcAH THAPOreOnOrHA
gMeT O0myi0 TeopeTmuecKylo Gasy m OHBKYI0 METOIMYECKy:d OCHOBY.

Pesro maMeHmIach W TeXHHUECKAs BOOPY;KEHHOCTH THJPOTEOHOrHTECKAX
pabor. Ilospmiauchk CcaMOXOMNHEIE GypoBhle CTAHKH, MOIIHBE HACOCH, HOBaA
ammapaTypa o T. [,

THAPOTEONOTH W JPYTHE CHENHATMCTH, CBA3AHHEC ¢ THJpOreOJOrmae-
ckuMm paboTaMu, Hy;KAalOTCA HE TOMLKO B obmeit Teoperudeckoi Oase, HO
¥ B METOAMYECKAX YKa3aHMAX M CHPABOYHRIX CBEJCHUAX, ' OTHOCHAIMIXCH
K COOTBETCTBYIOIMM pasferaM H OTPACIAM THIPOreoIOram. Opsaro paAn
METO[HYECKAX YKA3aHWH ¥ OTMCHBLHHIX OTBETOB HA CIEMHAILHEIS rAfpOoreo-
JTOTHYCCKAE BOMPOCH, pasdpOCcambl B MHOTOYMCICHHBIX HEYATHRIX 1 me oy O/1u-
KOBaHMAEX pafoTax, UTO BHBHBAET Gompmoe 3aTPy[AHEHHE HpPH HX HCIONB30-
BaHNH, OCOGEHHO Ui NMPAKTHKOB. Y’Ke NaBHO Haspeja HACTOATEIBHAA HO-
TpeGHOCTH B MANAHAN CIPABOTHOTO H METOJMICCKOr0 PYKOBO/CTEA, MOCKOIBKY
epsas paGoTa Taxoro xapaxTepa — «CoyTHIR rupporeosnoray, 1934 u 1936 rr.
ma3jaHna — ycTapeaa, He OTpakaeT BCETO MHEOrooGpasmnsa 3ajav i He y/OBIe-
TBOpAET TpPeGOBAHHAM COBPEMEHHOM TIHMpOreoJormm.
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4 Om nayurozo pedarmopa

Mamnoe «CmpaBounHOe PYROBOACTBO IMEPOrEOIOra», COCTABICHHOE GOIb-
MM KOINICKTHBOM CHEIMAaJHCcTOB, B 3HAYUTENLHOI YacTH TOMKHO BOCIOI-
HOTEH OTMEYEHHEIl mpoGen, X0TA B HeM IPHBOAATCS JINIIL OCHOBHEIC CBEJCHNA,
HCOOXOf(MMBlE THAPOTEOTOraM NPH DENTeNHH MPAKTHYECKHX 3aatd.

Hanra copepyxur o0mEpHLIT CHpaBOYHLLL MaTepHal [0 MHOTHM pasjie-
JaM MHAPOrCOIOTHI 1 OTpaskaeT OCHOBHEIE TOCTIKEHUA HT0f HayKH 3a IOCHE)-
Hne rogui. OT OOBIYHBIX COPaBOYHNKOB OHa OTAMYacTeS Goee 1o pOOHBIM
HBJI0/KeHUEeM OTICIBHBIX IJaB H pasfieion,

Momxno nomaraTh, 9WTO yKaBaHHOE CIPABOYNOC DPYKOBOJCTEO cHiTpaet
HOJORUTENRHYI0O POJNE B TOBBIIEHNN KadecTBA THJPOrCOTOTHICCKUX MCCHe=
JOBaHNIT, BHIIOJHACMBEIX THJIPOrEOIOTaMU I OPYIHMHU CHENuaIncTaMH,



-

[IPEJINCJIOBHUE

[Ipu CcTPOMTENBCTBE HPOMBIILIEHHBX, TPakAaHCKHX, TH/POTeXHUYCCKUX
COOpY3KeHMI, pasBefKe M OKCIVIyATAIIHHN MECTOPOMACHHI TBeP/BIX H FRKITKIX
[MOIe3HEX MCKOMaeMbIX, BOXOCHAO@HNM, IOWCKAX HeTH M rasa, OCyICHUH
¥ OpONCHWN 3eMeNb W T. . OONBIIOE 3HAYCHWE MMEIOT TH/POreoiornviecKue
MCCTCIOBAHMAS, MPOBOUMbE B Hameil cTpaHe B IHPOKAX MacmTabax.

CroemuaincTaM, M3y9YalomuM IO3eMHBIE BOIL I 3aHUMAIOIAMCA THAPO-
reOIOTHYCCKIMA MCCAC0BAHAAME IMOCTOAHHO IPAXOANTCA Hpuberats K Mero-
AMYECKEM H CIPABOYHEIM IOCOOHAM 1O THAPOTeOJNOrHu. '

Mesky TeMm, m3BECTHO, 4TO CIPaBOYHAA JUTEpaTypa IO FHJPOTeoIOrud
HE M3jaBalack Oojee JBajfmaTH JeT — cO JHA omyGaukopaEna kuuru «CmyT-
AmK rmpporeoxoray, cocrasrennoii A. II. Koporeessim. Bumecte ¢ rem mmpo-
KHe KPYTH THJPOTeoIOrOB-IPAKTHKOB OCTPO HY’KAAIOTCA B HOBHIX CHpPaBOY-
HEIX TOCOOMsIX.

VuuTEIBag 9TO, aBTOPH HANHMCAIM HAacTOAmee PyKoBoncTBo. OmO cOCTOHT
U3 TATH pasfenos. B ImepBoM HPHBOAATCA OCHOBHEIC CBE/IEHUS IO obmeit
FEIPOTEOIOrAY W METOIMKe TIHAPOreoiOrNvecknx WMccaej\0BaHmil; BO BTO-
POM — IO OCHOBAM JIMHAMEUKH MOA3EMHEIX BOJ, M HEKOTODEHIM IHJIpOreoioru-
YeCKUM pacueTaM; B TpeTheM — 00 HMCHONB30BAHIM HOJ3CMHEIX BOJ B CEIb-
CKOM XO03diicTBE; B UCTBEPTOM pAacCMaTpPHBAIOTCHA TEXHHYECKME cpefcTsa W
npuGOpH, TPUMeHseMEe TP THAPOTeOTOTHIECKUX HCCIeOBaHUAX, I B IIO-
CIeTHEM, TATOM, pasjeie [AHH CHPABOYNBEIE MAaTePHaNbl KO BCCM IJaBaM
KHUTIH.

B cocrapieHNE HACTOAIEr0 PYKOBOJACTBA NPHHAJNM Yy4acTHe: IOIEHT,
KaHTAIAT TeoJoro-MuHepagorntecknx mayk B. M. Makcumor (raasum I, II,
11, Vv, VI, VIII, XIV, opanosenus), ¢r. Hay4HbIH COTPYIHAK BCET'EN,
Kamamnar xoMmdecknx Hayk A. A. Pesmmkos (rsasa V), monedT, KaupujaTr
reosioro-wmHepatormuecknx mayk M. A. Mapros (rmasa VII), moxrop
reomoro-mmuepagormaecknx Hayk M. K. Safinen, mpogeccop, 0KTOpP
reomoro-muHepagorngecknx Hayk H. M. Tomcruxma (§§ 3, 4 Tm: VI,
$§ 1—7 m 9 ra. IX), RaugmaaT reoIoro-MuHeparornyeckux Hayk B. II. Bopo-
BHOKOI, KaHUIaT TeoJoro-MAHEePaJOrnIecKux Hayk 0. B. Pasponukac,
KaEA@IAT Teojoro-MmEepagormuecknx maykx H. M. Omum (§ 8 raasm I1X),
mmxerep-raaporeosor E. A. BackoB (yuactie B cocTapieHHH § 8 raasser 1X
u pomommemmsa k raase XXXI), jouesr, Kamgujar TeXHAYCCKUX HayK
K. TI. Acaryp (rmasm X, XVII, XX, XXI, XXV), goment, KaHuaT Tex-
amgecknx nayk B, U. asugosud (raapst X1, §§ 1—95 rirass XI1I, XVIII, XIX),
OTeHT, KaHAWAAT TEONOrO-MHHEpaJOormdccKHx mayk B. H. Hosomxnnos
(§ 6 mw 7 raass XII), gomerET, KaHAMAAT TeOJOrO-MHHEDAIOTHYECKAX HAYR
E. E. Keprnc (rrasa X111), mmxenep-ragporeoxor H. I'. Mayrep (rxasm XV,
XVI), mmxenep-ruaporeoaor M. C. IexensHsill (ygacTHe B COCTaBJICHHI
raaps XV), mmmenep-rupporeonor I0. T'. Heseabmreiln (ygactue B cocTa-
BIeHMT TI1aBH X V1), KaEAHZAT IeoJor0-MAHC PATOTTUeCKIX HayK C. II. Anbyn
(rmapm XVII, XXIII, XXIV, XXIX, XXX, XXXII), wmamenep-ragpo-
rexgmk C. I'. Bockme, nmkenep-rugporeoxor E. M. Hurmdopos (yuacrue
B cocrapienna raaBu XX V), accmerent A. @, Mepmanos I Tonent, KaagnaaT
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rexumgecknx Hayk B. [. BoporsHues (rraset XXVI, XXVII, XXVIII),
rapporexmuk B. II. Ocrpoymos (raasa XXXI) n nmxenep-reoxor 1. H. Xu-
TpoB (IpUIOKCHUSA K AWTEPaTypa).

Obmee pefaKTHPOBAHME KHATH IPH MOATOTOBKE €e I Medari u PyKO-
BOJICTBO ABTOPCKHEM KOJIEKTHBOM OCYMECTBIAILOCH B. M. Maxkcumopsim. B
peflaKTHPOBAHMM TJaB BTOPOrO M TPETHEIo PasAe.don KHUTA y4YacTBOBAJMA
K. I'. Acaryp u H. I'. Ilayrep.

EcrecTBCHHO, YTO B HACTOANIEM DYKOBOACTBe He HANLMI IIOJIHOTO OTpa-
JKGHNA CIOPABOUHGIE CHCJICHAA IO OT[ACNBHBIM OTPACIAM LU POTEOIOT A,
HeoOx0amMo OTMETHTS, 9T0 B TaHHOM CIPABOYHOM PYKOBOACTBE HE HPHBOITCA
eIl psfi CBEAeHIl CIEIHAILHOTO METOAUHeCKOro XapaKTepa IO IpoBeje-
HII0 TUPOTe0JIormYeckuX pabor mmpH BOJLOCHAOKCHHM, CTPONTENLCTEE Pad-
JIMYHOTO POfA COOPYsKeHmi ¥ 1p., ¥TO 00 BACHACTCA HAlmdIueM IO 9THM
BOIIPOCAM XOPONIMX METOMIeCKIX mocobumil, omyGINKOBAHHBIX B IOCJIETHAE
rOJ[BI, OCHOBHBIC M3 KOTODHIX HPUBEJCHS B CIMCKE JIATCPATyPHL.

KpoMe T0ro, B HACTOAMEM DYKOBOACTBE HE J[AJOTCA XapaKTepACTHKA
HOM3eMHBIX ROJ CONSHBIX, YTOJBHHIX, PYAHBIX I IpYriux MeCTOPORICHMIL,
TaKk Kak OHHm OxapaxrepmaoBassl B paborax I'. H. Kamenckoro, II. II. Kun-
mentona, A. M. Opmmmaukosa [1953], C. B. Tposueroro, A. C. Beamikoro,
A. 1. Yexmma [1956], H. M. ILzornuxosa, ‘M. B. Cumposatko, [I. 1. Illero-
aesa [1957] m np., a MeTOxAYCCKIC yKa3aHuA 10 THAPOTreoI0rHYCCKAM HCCIe-
DOBaHUAM IpH pasBeiKe MECTOPO/K/ICHII MPHBE/CHEL B KHUTE C. II. IIpoxo-
posa, E. I'. Rauyruna [1955] m cmenuadbHEIX WHCTPYRIMAX.

Ilpz cocTapieHmI IUIaga HACTOAMEro pPYROBOACTEA aBTOPH  HOIY-
yao@m TeHEHe yKasamma oT mpodeccopa MI'V ma. M. B. Jlomonocosa
B. A. Kyapapuesa, JOKTOpa Fe0JIOr0-MAHEPATOTAICCRIX HAYK B. 1. Hanns-
kuna, mpodeccopa A. M. [lzenc-JInropckoro, a mpn pafore HaJ KHOIOH —
or upodeccopoB I'opHOTO HHCTATYTA ®. A. Maumepa, B. U. Cepuyxosa,
wrena-roppecnonperra AH CCCP II. @. Isenosa, jonenTa C. H. Taparanona,
momenTa JleENHrpajgcKroOro cenberoxoamitcrsennoro uncraryra B. @. Basenrona,
rJIaBHOr0 TEeoJora MHCTATYTA «nmpocmenuedrecrpoiiy K. [I. ToornHa, raas-
HOro rujporeojora Jlearaapma, RaHIHAATA rexamuecknx Hayk C. A, Kouas.

B pykonmcn KHETA pacecMaTpaBAIach radepaMi THPOTeONOrHH, CTPYK-
TypHOil ¥ HeTAHON reoyormd, COOTBETCTBEHHO poarIaBiaAeMeEIME 1pedecco-
pamm H. M. ToacTuxmabM H B. A. Aadeponsy, a Takixe Merogugeckoif
kommecmeit HedraAmOoro Qaxymprera JICHHHTPACKOro TOPHOTO WHCTATYTA
m. T. B. Iliexamona, pykosomgmmoit mpodeccoponm . A. YTKuUHEM T JOLEH-
rom M. B. PomamoBsiM.

Been ammaM, KOTOPHIE YYacTBOBAIM B IPOCMOTPE M ofCymIEeHII PYRO-
ImeH, aBTOPH IMPHUHOCAT GOXBIYI0 GIarofapHocTk. s

Caeqyer OTMETHTE TOPHOTO HHKeHEDPA B. A. Pa6osa, BHIOJIHABIIET0 GOJIb-
Iy10 paGOTY IO MOATOTOBKE PICYHKOB PYKOMICH A KOPPERTHPOBAHITIO ee TeKeTa.

ABTOPH BHPaKAT IPU3HATEIBHOCTH JIHPERIIIL Jlermarpanckoro I'op-
moro mEcrmTyra uM. I'. B. Ilrexamosa sa OKasaHHyI0 IOMOmE HpH HOATO-
TOBKE KHUTH K IeYaTH. :

ABTOpH 0c060 OTMedalOT mpodeccopa, AOKTOPA reoIor 0-MITHEe PaIoT i~
gecknx Hayk M. A. I'atanbckoro, B3sBINETrO Ha cefa 60abmON TP/ IO Hayd-
HOMY PeJaKTHPOBAHMIO CHPABOYHONO PYKOBOACTBA M CJIEJABIIETO pAfL cyue-
CTBeHHEIX 3aMedaHmil.

KO/UTGKTHB ABTOPOB H M3/[ATeIbCTBO MPOCAT BCE 3AMEUAHM I TIOFRCIAHIIA,
HANPABICHHEC HA YIY9YUICHAE CTPYKTYPH W CONCPMAHUA  KHIIH, TIPUCHLIATE
mo agpecy: Jlemmurpay, 88, Hescwmil mpocmext, . 28, Jlenumarpajcroe oT-
nexenme ['ocTomTexmaara.



PA3JIEJ ITEPBBIN

OCHOBbI OBLLIEM
FUAPOTEQJOI A



Taasa [

BOJIA B LIPUPOJIE
§ 1. BHJIBI BOJBI B IIPHPOJIE

Bonma B mpuposme mmeer mmpokoe pacmpocrpamerme. OHa cofepRuTCA
B atmocdepe, ruppochepe, anaTocdepe m Guocdepe.

B armMocdepe Boga BeTpedaercA B pPasIMYHMIX  COCTOAHHAX:
1) mapooGpasmom — B BO3NymHOl 00070YKe, OKpy:Kalomeil 3emmHOll map;
2) KamenbHO-KHJKOM — B ofJaKaX, TyMaHaX M B BUJe JOMMIA; 3) TBEPLOM —
B BHJIe cHera, Ipajia ¥ KPHCTAJVIMKOB JIbAA BEICOKHX 00JaKoB,

B rugpocdepe Boga HAXORUTCA B JKUIKOM COCTOSHHN (Boma oxea-
HOB, MOpeii, o3ep, 60T0T, BOJOXPAHMINIL, PEK) W TBEPAOM (e[ H CHer B BOJOe-
Max u Ha cyme).

B amrocdepe, craraommx ee TopHEX mOpogax, BCTPEYANTCA
pasamgnnie Buasl Boas. H mum, mo A. @, JleGeneny [1916 —1936], ornocares:
1) Bopa B BHje BojAHOrO mapa; 2) Bofa TMIPOCKONNYECKas; 3) BOAA ILIEHOU-
Hasjl; 4) BoJia rpaBATAIMOHHAA; ) BOJA B TBEPAOM COCTOSHII; 6) Kpucrasmmu-
BalMOHHAasA ¥ XAMHYECKH CBA3AHHAA BOjia.

B nmacroamee Bpema OGuaromaps mceaemosamuam  C. U. Jloarosa
[1937—1948], B. B. Jleparmma [1940—1955], B. C. IMaposa [1940],
A. M. Bacnnsena [1941; 1953], II. M. Aaapuanosa [1946], E. M. Cepreesa
[1946; 1952], H. A. Imrosuga [1945—1953], A. A. Poge [1949—1955],
B. A. Ilpuxxonckoro [1949; 1955] u np. moxoserna A. @. JleGegea o Bu-
Aax BOAK B TOPHHIX TIOPOJAX, YYacTBYOI[UX B CTPOGHHH 3EeMHOIl KOPHI,
HECKOJIBKO YTOUHIJINCH W JONOJHIINCH HOBHIMH JIAHHEIMH, OCOOGHHO B OT-
HONICHIN CBA3AHHON BOJB (MMI'POCKOIMYCCKOM W IIeHOYHOIT),

B cpasm ¢ aTAM moABMANCH HOBHE KiaaccH(UKalme BHJIOB BOAH, cOjep-
#HAMNXCA B TOPHEIX IOPOJAax.

N3 mnecremmnx kiaccudukaumit sgech NpUBOAATCH Kiaaccuukanmsa
E. M. Cepreesa, orpaskalomas CcOCTOSHNEe BOJH B TOPHHX HOpogax (mapo-
ofpasHoe, KUKOe, TBepjoe), MOABIFKHOCTH BOAH (CBisaHHas, cBoGOmHAasA)
# B3auMojieficTBHe ee ¢ rOPHEIMM mOpofamu (PusHdYecKm cBA3aHHAA, KPHCTAI-
AN3alMoOHHAA, LEONATHAS, KOHCTHTYIHOHHASM). :

ITo oroit kraccupukanmm, B NPHHLUIE He OTIMYalomeiicaA oT Kiaaccnpu-
Ranum A. @, JleGefena, BHEEAAITCA CHeAYIONUE BHAB BOJL B TOPHEX IIO-
pojax.

1. Bona B Bume mapa.

II. Ceazaunas Boma:

1) mpoumo cesAsaHHas, wiu ajcopOUpOBaEHAS, BOJA;
2) pHIXJIO CBsA3aHHAS BOJA.
III. CsoGomnas Bopa.
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1. Hanuanapras Boja:
a) Bofa yraoB mop (KaIMIIiApHO-HENOJBEKHAA BOJA);
6) mojpemenHag BoJa (KANWJLIAPHO-HMOIBIIKHAN BOJA);
B) cOOCTBEHHO RammIIADHAA BOAa (KammLIAPHO-JIErKONOABHKHAA
BOJIA).
2. I'paBuranmumoEHaA BOJA:
a) mpocaumBapomasnca (MHGHIBTPANEOHHAN) BOAA;
6) BOfa IOJ3EMHOrO BOJOHOCHOTO ILIACTA.
IV. Boga B TBepaoM cOCTOAHMH,
V. HprcramnusanmoHHas, NEOIATHAS H KOHCTHTYNHMOHHAsA BOJA.

Bopa 1 sujie napa. Boga B Bajje mapa COJI@P/KUTCA B BO3[YXC, 3aI0/IHAK-
meM cyXite WM He HACHIEeHHEE HOJHOCTBI0 BOJOIl MapEl, HYyCTOTH M TPEU[IHL
B ropusix mopopax. IlapooGpasHad Boja, HOCTYHAOIasd B TOPHLIE IOPOIE
13 HA3eMHOTO BO3/[yXa H B pesyibTaTe IOJ3eMHOTO HCHOapPeHuA, IPH TOHHKe-
HIM TeMIepaTypsl KOHZEHCHpYeTcA B HOpaX, HyCTOTAX M TPEIIMHAX TOpPIUBIX
mopox, o6pa3ya B HAX JKAJKYIO BOAY ‘(CBASAHHYIO HJIH ¢BOOORHYIO).

Coasannan Bona. CpAzapHAasd BOLA IOJpasfesAeTcd HAa IPOYHO H PHIXJO
CBABAHHYIO.

[Ipouno c¢BaAszaumHan, uUIH ajpcopbumpoBanuai-,
B 0 71 a (rurpockommyeckas, mo A, @, JieGegeny) o6pasyercsa mpir HOrIOM{EHAN
IOPHEIME TOPOJAaMA BOJAHLIX DAPOB HPEMMYMECTBEHHO M3 IOYBCHHOTO BO3-
;IyXa; yhep:KmpaerTcs HA YACTHIAX IOPOJAH € OT POMHOIL CHJIO  mOpAgKa
10 000 amx; mo cBoMM cBOficTBAM OTIHYAETCS OT OOBITHOIN JRUIKOH BOXB X
npubamxaeTca K TBePAOMY Telly; MMeeT IUIOTHOCTB, B CPe[HEM PaBHYIO 2;
o0lamaeT BHCOKOH BASKOCTHIO; 3aMepsaeT IpPH TeMOeparype 3HAYNTEIRHO
amxe nyaa (—78° C); ofpasyer Ha YacTHIAX IOPOJE ILICHKY HEOJMHAKOBOM
Toamuusl (GoJee TOJCTYI0 — IO yriaM M HA BRIIYKJIBX MECTaX 4acTull, MeHee
TOJCTYI0 — Ha BOTHYTHIX).

Puxno cBsssanHasa Boja (omexoudas, mo A. @. JleGeneny)
B rOPHEIX MOpofax o0paayercs IPH KOHJCHCALMY BOASHEIX apOB MM OCTACTCA
B HOX [OCJAC YAAJeHNSA KaNedbHO-KAKOE BOMEL. YIep:KnBaeTcs Ha YacTHiax
moponsr ¢ cmioii, 8 70 000 pas mpeBocXofAmEell YCKOPEHHE CHIIBL TAMKCCTH;
ofpasyer Ha BTHX YACTHIAX BOKPYI INIEHKH T'UI DOCKONUYECKOI BOJBI BTOPYIO
IUIeHKY; IePeBATACTCA BEChbMa MEJIGHHO OT YYACTKOB ¢ OOJBIINM KOIH-
9eCTBOM ILIEHOYHOU BOJE K y4acTKaM ¢ MCHBIINM KOJIHYECTBOM ee; He mepejaet
CUPOCTATAYCCKONO [aBlIeHHA; 3aMep3aeT IODH TeMmepatype HUMe HYJIA
B 3aBUCHMOCTH OT TOMINUHEL INICHKHE U IPOJOKHTENLHOCTH 3aMOPasRNBalmd,

Puixio cBazaEHag BoJa, KaK M HPOYHO CBA3AaHHAA, MO;KeT OHTH yraleHa
W3 IOPOAH TOJILKO BHCYIIMBAHNEM IOCJACTHEHl B CYMMILHOM IIKady mpm TeM-
mepatype 105—110° C.

CeoGoanana soga. Cpoboynad Boja pasieldercs Ha KaNWIIAPHYI0 H T'pa-
BATAIMOHHYIO. _

Kanpnanaprasa BOJga DOApasieldercd Ha BOAY YIJOB IOP,
DOABEMICHNYID ¥ COOCTBEHHO KaIMJIIAPHYIO.

1. Hanpaxaprasa BOoga yriaIoB HDOP 3ajleracT B y3KAX MeCcrax
KAMLLIAPHEIX ¥ yraax 0ojee KPYMHHX HOP B BIjle OT/eALHEIX, Paso0menHEx
MEIKIY €000 Kamens, KOTOpEE He IepejBUTaloTcsA HOf AeicTBHEM CHJIBL Ts-
JKECTH, TAK KaK OHI IPOYHO CBA3AHH €O CTEHKAMU HOP IMOBEPXHOCTHI0 MEHICKA.

2. Iogpemennas Bojga 3ajieraeT B KAOMIIAPHEX IOpax, He AMEIOMHAX
CBABH ¢ yPOBHeM TPYHTOBHX Bof. Biaarogapsa Hajwumio B HIURHEI gacTd oTHX
HOP-KaOWLIAPOB MEHNCKOB BOJEL, OPOTHBOMCHCTBYIONIUX NABMACHHIO ee BIN3,
BOJla HAXONHTCA B MOJBEHICHHOM COCTOSHHE W He cO00INaeTcd ¢ TPYHTOBRIME
BOJ[AMH,
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3. CobeTBeHEO KammiaspHAs BOJa 3aNOJNHAET B TOPHBIX HOPOAAX Kammi-
AApPHHE MOpH 1 00pasyer KammUIADHYI0 30HY HaJy YPOBHEM I'PYHTOBEIX BOJ.
Io cpoiteTsam 6au3Ka K 00sIUHOH BOJE, OepegaeT HIPOCTATAYECKOE aBIeHIe,
saMep3aeT IPA TeMIepaType HecKoJIbKO Hiike HyIA, B 3aBACUMOCTH OT pasmepa
HOp-KaMWIIAPOB I IPOAONAMTENLHOCTH 3aMOPAKUBAHNA IBHIKETCA TO HOA
BAMAHMEM CHJLI THAMKECTH, TO IOJ HeiicTBHEeM CHI IOBePXHOCTHOTO HATAMKEHNA
(em. ra. II, § 5).

F'paBuTanmUOHHEAA BOJa — COOCTBEHHO IOA3EMHAA BOAA, KO-
TOpad WOJ BAMAHWEM CILIH TAKECTH JBIKeTCA B coolmalomuxcs mopax,
OycTOTAX H TPEMUHAX TOPHBIX IOPOA.

Ilo mampaBIeHHOCTH JABH:KEHHA OHA JEIHTCS HA  RPOCAUUSAIOWYIOCA
(MuduaLTpainoHHy0 ¥ MHAIOAIMOHHY0), HEPeJBATAIOMYIOcA CBepXy D3,
M naacmosyio 60dy, KoTopas JBIKercd B ILIacTax  BOJOHmpPOHMIae-
MBIX TODHHX TOpOJ, HMCIOIMX pasHoo0pasHLe YCJIOBHA 3ajeraHus B
Opupoje.

BojronmponnuaeMslii miacT, B KOTOPOM 3aJjeraeT W JBIKCTCA MOA3CMHAA
BOJ{a, HABHBACTCA BOJOHOCHBIM TOPH3IOHTOM.

Bopa B TeeppoM coctoanmn. DBofa B TBepioM COCTOAHNN — JHH3H,
OpOCIONKN W KPHCTALIHKM JIbJa B MEP3JHX TOPHHX IOPOJAX; MOA3CMHEIE
apast (em. . V, § 8).

Kpuerammsainonnas, NeoINTHAA H KONCTHTYNHORHBIC BHIBI BOJLI.
Kpucramnmnaaluoraas, NeOJHTHAS M KOHCTHTYIWMOHHEIe BHJEL BOABL BXOJAT
B COCTAB HEKOTOPHIX MWHEPAJOB M TOPHAIX IOPOJ.

KpuncrannmsainoHHOI mnassBaerca BOja, KOrAa Hn O
BXOZAT B cocTaB pemecTBa B Buje Momexys HyO, roropsie Moryr OBITH BBIE-
JeHH W3 BeiecTBa IpH Temmepatype mpumepso 400° C.

KpucranansamuoRRas Boja BXOJHT B COCTAB PAa MITHEPAJIoB, HaIPHUMep,
rumea  (CaSO, - 2H,0), mupabmmnra (Na,SO, - 10H,0), xapnarmura
(KCl - MgCl, - 6H,0) n np. ;

[leonmrrnan BOoxa mnogolHa KPHCTALIN3aNMONHOMN, WO OTIH-
gaeTcs OT MocJdeHeil TeM, 4To oTHomenue ncaa moxekya HoO x umcry mome-
KyJI Ge3BOIHOr0 BemecTBa MO/KET MEHsATHCA B MHPORMX Hpefesnax mpa coxpa-
HeHnu (QU3HYECKOH OFHOPOJHOCTH BEMECTBA. dra BOjNA CONEPHIATCA B HEKO-
TOpHX Mumepajax: Hampumep, B omaze (SiO, - nH,0), amarbnmme
(NayAl,Si,0,, - nH0) m np. ) '

KoHcTnTylnmoHHO I Ha3sBacTcs BOJA, KOrJa H n O yuactByior
B MOJEKYAAPHOM CTPOSHHHE MuHepanon, mpudem H m O moryr GHTEL BbIjeqeHE
TOJABKO NpPR MOJHOM pa3pyHmIeHNA MOJCKYJAPHOTO CTPOCHHA MIHEPAIOB,
o6sramo mpi temneparype seime 4007 C.

MuHepaasl ¢ KOHCTATYIMOHHOI BOpoil obpasyiorca B 3emMHoil Kope mpn
NOBHINCHEHX gaBieRuax. I{ 4mcoy TaknX MAHepajaoB OTHOCATCH, Hamphsep,
puacmop (A10 - OH), myexopnr (KH)Al,SiOg ) u ap.

KoHCTHTYIHOHAYI0 BOAY YacTO HA3HBAIOT XHMHYCCKN CBA3AHHOI BOMOIA,
4 THIPOCKONMYCCKYIO W IUICHOYHYIO — (U3AuecKu CBA3AMHOIL

B6nocdepe, K KOTOPOil Ha NOBePXHOCTH 3eMIM OTHOCATCA JKMBOT-
HBle OpraumaMhl W pACTeHHA, BOJA COCTaBIACT 3HATNTEJALHYIO HacTh WX
TRAHeIl.,

ImporeoIorua mayuaeT Bce BIJIEL BOXH MW TIaBHEM 00pasoM rpapura-
NHOHAYI0, 3aJeralomyi0 H IUPKYTHPYONUIYI B pasjHYHEIX II0 BO3pacry,
cocTaBy, IPONCXOKAGHNIO M TPOHMIAEMOCTH TOPHEIX TOpOAax, y4a-
CTBYIOMAX B CTPOEHHN BeMHO{i KOPH, B HATHKIIOMETPOBOIl 30HE KOTOPOI,
mo A. A. UYepracosy [1950], comepmmrca 49,5 MiIH. EM®  TOI3eMHOM
BOJIHI,



12 I'aasa 1. Boda ¢ npupode

Becnh ofmem Bome okeanos, MOpei, 3eMHOI Kopsl, arMocdepst, Gmocdepn,
HOBCPXHOCTHEIX BOJOTOKOB, 03ep, 00i0T 1 ROJOXPAHIININ COCTABISET
orkomo 1,8 wmuapxg. wmE, uro coorBercTByer 1% o0Bema 3eMHOTO mapa.

§ 2. KPYI'OBOPOT BO/1bl B LHPHPOAE

Bogmt atmocdeps, ruipochepn 1 aaTochepsl B3AMMOCBAZAHK MEKITY
coboii. Harpesamue 3cMHON MOBEPXHOCTH COMHEYHBIM TEIJIOM TPHBOJHT
K NCHapeHuio BJIarM ¢ MOBEPXHOCTH THppocdeps, cymim, PacTUTEIBHOTO TIO-
KpoBa W NPYTHX HOBePXHOCTENl WcIlapeHus,

Ob6pasyomuecs mpn HCUAPeHU# BOJAHEIC MApPLl YCIPEMIAITCS B aTMO-
chepy, rae, momagast B gpyrume TEPMOLUHAMUYECKHE YCIOBHS, OHH IIPH Ha-
JUMIA B aTMOcepe wacrmi, o6aafalommx TUTPOCKOINMYECKMMIL CBOMCTBaMI,
KOHACHCHPYIOTCS W BHOBB BHIA/AIOT Ha MOBEPXHOCThL 3eMIH B BHJE aTMmocdep-
HEIX OCA/KOB TOH WM WHOH MOopmmKaimm,

Y

Pnc. I-1. Cxema kpyropopora Boj B npupojie.

Og — ocankm HaJl cymeii; H, —ucnapenne ¢ IOBePXHOCTH CYIIN, UMEIIIE CTOK B OKeaH;

OM — OCapiku HaJl OKeanoM; My, — WcHapeHye ¢ MOBepXHOCTI oreaHa; C — peYHOit CTOK

(C = Iy — IIy); ITy — moTor atmocgeproit BIAarm ¢ OKeaHOB Ha cymy; I, — morok
aTMoc()epHOil BJIarn ¢ CYIIM HA OKeaHBL

Brimasmme ocagrm wacrbio HCOapAKnTCA ¢ HOBEPXHOCTEH Cymm W rupgpo-
chepsl, 4acTei0 CTEKAIOT B PeRH, MOpA I OKealhl, 4acTh0 IPOCAUMBAIOTCH
B BORODPOHAIAEMEIE TOPHEE HOPOZLI, MOMOJHAS TIPA 3TOM 3aTACH IIOA3EMHBIX
BOTI.

IIponeccrr mepexoma Bomsr 13 ofHO cephl 3eMIN B IPYTYIO M COCTABISIOT
KpyroBOpOT BOARI B HMPHPOJE, CXeMa KQTOPOro HoKasawa Ha puc. 1-1.

Pazamuator mamstit w Goapmoit KPYroBOopoTH Bomsl B mpupoje. [lpn mamom
KpYyToBopoTe MCHapNBIIaACA ¢ MOBePXHOCTH MOpeil I OKeaHOB BIara He Iepe-
HOCATCA BOB[YIIHEIMM TEUEHHSMHM Ha CYIly, a BEIIAJAT Ha Ty Ke BOLHYVIO
IOBEPXHOCTL; HPH GOMBIIOM KPYrOBOPOTE 4acTh BOJAHBIX IIAPOB e PEHOCHTCA
Ha Cylly M BEIIA/iaeT Ha MOBEPXHOCTH 3EMIM B BHJE 0CAJKOB, KOTOPHE BHOBL
CTEKAal0OT B MODPA H OKeaHH.

Maxomy kpyrosopory Bojsl B mpupoje B TOIOBOM pazpese MO0 MHOTOJET-
HUM MaOHHEIM OTBeYaeT CIeAyI0Ilee ypaBHEHIe

O + Hy, (I-1)

rae Oy — IOf0BHe OCAJ(KH HA BOJHYI0 ITOBEPXHOCTE;
 y — rofioBoe mcmapenme ¢ Tol ke N0 BEPXHOC TH.

Has Gomsmoro KpyroBopora BOgH B Opupojie B TOJOBOM paspese IO MHOIO-
JACTHAM NAHHEIM XapaKTePHO ypaBHeHMe
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O.=H, + C, ; (1-2)

rjpe . — TOTOBHE OCAJIKM Ha HOBEPXHOCTH CYIIM;
H; — rojioBoe wicuapeHWe ¢ HOBEPXHOCTH CYHIR;
(¢ — TOMOBOI CTOK ¢ MOBEPXHOCTH CYVIIN.

O6masn moBepxHOCTE 3eMHOr0 mapa cocrasnger H10 - 108 xu2, n3 Aux oxeanni
m mops sammmaior 360 - 108 kw2, moBepxHocTs cymm — 150 - 108 xm2,
n3 xoropux 118 - 10° kx? mpuxoparesa Ha crounse obmactm m 32 - 108 km2 —
Ha GeccTouHEe 06JaCTH, 9aCTO MYCTHIHNE I He CBA3aHHEE ¢ OKeaHOM. B sTmx
0BIacTAX OCafKM PACXOAYIOTCA TOILKO Ha Wellaperme.

Boguasiit 6amaHe g Beero 3eMHOrO mapa B TOJOBOM paspese MO0 MHOTO-
JIeTHUM JIAHHBIM XapaKTeppayeTcs clIeZyIOmuM YpaBHEHHEeM

Ou -+ Oc +06.0= I‘IM‘“‘FI’IG +IIG.0; (1"3)

rje Oy — TOOBEE OCANKHE HA IOBEPXHOCTH OKEAHOB W MOpeil;
(O — TOMOBEHIC OCANKHN HA IOBEPXHOCTH CyIIN;
0p.c — TOMOBBIE OCAJIKN HA TIOBEPXHOCTHL OeccToudwx obmacTel,
H — rojioBoe memapenme ¢ IMOBEPXHOCTH OKCAHOB I MOpeH;
Hc— rofoBoe memapenne ¢ TMOBePXHOCTH CyIONW;
Hs,, — rojioBoe menapeHne ¢ IMOBepXHOCTH OcccTOYHHX o0dacTei.

UucioBse 3HaueHHA OTACIELHHX biaemeHToB ypapHenus (I-3) mpmBomsresa
B Tabm. I-1.
Tabauya I-1

Yncaosbple 3HAYEHNsA DIEMEHTOB BONHOr0 (ajaHca
no M. H. JIeBoBmay

T'ojosoit o0BeM BOMEI,
ieMenTH BOJHOrO Oasnanca padiacir
Oy 411,6
Oc 99,3
O5.0 7
0m+oc+oﬁ.o 518,6
"y 4479
He 63,0
Hs, 71
Hy+He+He 518,6

DIeMEeHTH KPYroBOpOTa BOJB B Ipupoje (Ocajkdm, HCHapeHNe, CTOK)
AMeI0T OONBIIOe 3HaYeHHe JJIA BRIACHeHAA YC/IOBUE QOPMUPOBAHAS M perRHEMA
nopseMusix Box. IlosToMy mpsm rEApOreo;IOTMYECKHX MCCJae[OBaHHAX ATH DIe-
MEHTH, XapaKTepH3yHIue THPOJOr0-MeTeOPOJIOrMIecKyI0 00CTAHOBKY TOTO
WJIM IHOrO THAPOTE0JOrMIecKOro pailoHa, MOJBEpraioTcA THIATeALHOMY H3Y-
YeHHI0 .

HunmaTnueckue saeMenThI

ARann3 TEZpPOIOro-MeTeopOIOrHIecKOd 00CTAHOBKM, MPOM3BOANMEI IpPH
THAPOre0JOrd4ecKHX HMCCAEHOBAHMAX, BKIIOUAET B cebd HM3ydeHme KINMATH-
4eCKHX YCAOBHH, a TaKiKe HOBEPXHOCTHOTO M IOJ3eMHOTO CTOKA B pailoHe pac-
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IpOoCTpaHeHMs MO3eMHubX Bof. [l KamMaTiueckoil XapakTepucTukm paiioHa
ACIONLAYIOTCA JaHHble MHOTOJOTHHX HalIIOeHuil MeTeOpONOrMICCRUX CTaH-
@il 0 TeMOepaTyPHOMY DEXKIMY BOBAyXa, armMoc(epHOMY [aBJICHHIO, BeTPaM,
BI&;KHOCTH BO3JyXa, MCOAPeHUI0 arMmocdepHEIM OcaflKaM 7 JPYruM Mereopo-
JOTHYECKAM DJICMEHTAM.

Temnepamypreti pexcus 03dyxa

OcHOBHEIe 9epTH paclpeficiieHHA TeMIepaTypsl BO3AYXa IO 3eMHOMY
Mmapy OMmPefeJAlOTCH HPATOKOM COTHEYHOTO Temia, OPMICM. MajeHie TeMie-
paTypH Bo3fyXa B 00meM IPOHCXOJHT OT SKBATOpA K TOJIIOCaM, 9TO 00bAC-
HAETCSA YMCHbIICHAEM B 3TOM HaIPaBJIeHAN KOJTHIECTBA COJHEUHOIN pajuaiuy.

Fnapanymu GakTopaMu, OKasnBaloAMA BINAHIE Ha TEeMOepaTypy Boa-
AyXa y 8eMHOI IOBePXHOCTH, ABJIAIOTCA:

1) HeogHOPOAHOCTH MOBEPXHOCTH 3EMJIM B OTHOINCHHM PacIpOCTpaHCIns
Ha Teil BOJOEMOB I BOJOTOKOB, paculJieHeHHOCTH peiabeda, Xapakrepa pacTu-
TeJALHOCTH, pasHOOOpa3mA mOYB M Ip.;

2) TropU3OHTANBHHI M BePTHRATBHEI 06MEH BOajyXa; HMePBHil W3 HAX
OCYMeCTBISeTCA MOCTOSHHEIM IePeMemenneyd BO3AYIIHEIX Mace, HePeHOCHMEIX
BOBJYITHLIMI TEUEHUSMH, BTOPOil IPABOJNAT K BHPABHUBAHUIO TeIla B Bep-
THKaJBLHOM HAaUpaBlIeHmn (OIpH HarpeBaHAN 3eMHOH NOBEPXHOCTH BePTUKAIb-
HHIT o0MeH ociaalJsieT HarpeBaHWe HA3eMHOTO CJIO0fA BO3[AyXa, TPH OXIaKie-
HOM ee — YMeHbIIAaeT NOHHKeHNe TeMIePAaTypH BO3TYyXa).

[Ipm THIPOreoIOrmYecKHX WCCICHAOBAHAAX TeMIEPaTYPHHIl PeRAM Xa-
PAKTEPH3YETCS CYTOYHEIME, CPCAHEMECAYHRIMH, CPC/ICTO[OBEIMH, MHOTOJIET-
HAMY, a Tak/Ke MaKCHMaJbUBIMI W MAHAMAJBHBIMEH TeMIepaTypaMmi BO3jyxa.
Konefanua TeMmepaTyp BO3IAyXa BO BpPeMeHH OTpajkal0T CHOENWajbHbIC Tpa-
¢k m xaprar msorepm (pme. I-2),

Ammocpeproe dasaeniie

ATvochepHoe papleHme sBIAeTca Hambolee BajKHLIM METEOPOIOTHHYE-
CKHEM DJCMCHTOM, TaK KaK M3MeHCHHMe AaBICHAA BO BPeMEHH H IPOCTpaHCTBe
ompefieiAeT pasBUTAE MHOTMX artMocdepmix mporeccoB. Tak, HeogHOPOA-
HOCTh pacIpefeleHiA JaBAeHHA M0 TOPU3OATANH MPUBOAUT K BO3HIKHOBEHNIO
BOBJYIIHBIX TeueHuil; KomeGannsaMyu JAAaBICHAA BO BpeMenn O0BACHAETCA pa3-
BATHE TOTOJH, TajeHMe MaBICHus ¢ BHICOTOIl CIOCOOCTBYET JBHKEHMIO BO3-
NYIMEEX Macc B BePTHKAILHOM HaTpaBACHMH.

Jlapnenme atMocdepst ompefielgerca Kak cuia, feilcTByomas na eHHANY
nosepxHocTH, Ha mpaxTwke jaBieHHe maMepsercsa BeCOTOl pryTHOTO croxba,
BHIPayKEHHOTO B MHJUIMMETPaX, Bec KOTOPOrO YPaBHOBEUINBACT J(aBIEHME
atvocdepr. 3a HopmaabHOe arMocdepHoe MaBIEHHEe YCIOBHO NPHHMMAETCA
JaBIeHHe, PABHOE Becy PTyTHOrO cTos0a BeicoTol 760 M m mIOmaaEo B 1 cm?
npu Temueparype 0° Ha ypoBHe MOpA ¥ Ha 1OMPOTe 45°, TIe YyCKODEHHe CHJIE
mmxectn g = 980,6 cm/cer?.

B cucteye CGS 3a epnumiy naBIenns npuuavaercs fasiaenne B 1 dn/cm?,
KoTopad B (uanke HaseBaerca GapoM.

Jlast MeTeopONOrmYecKoil MPaAKTHKKM 5TA eJWANUA Odelh Malxa, MOdITOMY
fapom 37ech HABHBAIOT eAMHMILY, B OFNH MWIIMOH pas 0Omabmylo, T. €. paB-
ayto 108 du/cm?, w 3a ocrosmylo emmamiy npurmmaior 1 6 = 1000 dn/cxu®
anmm 1077 6.

Tlapnenne B 16 coorsercTByer BEIcoTe pryTHOro cromba B 750,08 aar,
OTCIOZEA MO/KAY DasjumuHBIMA eIUWHMIAMI FaBICHAA AMET MeCTO clefylomne
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cootromenas: 1o pr. cr.— 1,333 x6; 1 #6— 0,75 s pr. c1.; 760 s pr. e1.—
1013,2 x6.

3aKOHOMEPHOCTh TAACHHSA MABICHHSA BO3lyXa € BHICOTOH MOJIOMKeHA
B OCHOBY 0apoMeTpHYeCKOr0 HABEJIMPOBAHMI, MIPOKO MIPIMEHAEMOrO IpH
THJIPOre0IoTnIecKoil, reoMoppoTornIeckoi u re0JIoTHYecKoil cheMKax.
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Puc. 1-2. I'pa¢ux woneGanun temuepa- Pme, I-3. Ipadus Komebamma napjiepus BO3-
Typst Boagyxa (mo A. C. 3sepeny u ip.). myxa (mo A. C. 3sepeBy m Jp.).
1 — HOHTUHEHTAJbHEIE YCIOBHA; g~ MOp- 1 — Mocksa; 2 — VUpKYTCcE (AyJieBad JUHNWA COOTBET-
CHIe YCJOBHA, creyer 1013,2 m6 mam 760 mm pT. CT.).

IIpn THAPOrecJIOrHIeCKHX MCCAe[OBARNAX AHANH3ADYIOTCA AaHHLE CyTOY-
HBIX, CPeHeMCCAYHLIX, TOMOBHX H MHOTOJETHHX KojeOanuil [aBjieHmsd, mpu-
geM aHAIn3 HTUX [AHHEX CONPOBOKIAETCA MOCTPOEHNEM CHelUdalbHEIX Tpa-
duxos n rapr msobap (pme. I-3), ;

Bempu

Bosjyx, OKpy:KalOmuil Hauly mIaHeTy, HaXOAHTCA B IOCTOSHHOM [IBH-
;KEHHAM, TpEYeM FOPH3CHTAIBHOE IepeMellieHHEe BO3JyXa M OTMEYAeTCA IpH
mabaogennAx kak serep. Cpemmme BeTPOBHe YCJIOBHA paiioma IpH TEAPO-
reQJOTIIeCKAX HCCACMOBAHMAX XapPaKTePH3YIOTCA [BYMA BeJIHYMHAMHA: Ha-
NpaBJeHIeM W CKOPOCTLIO BeTpa.

Hanpasienne BeTpa JaeTcs IO CTPAHAM CBETA ¢ JleJIeHHeM rOpH3oHTa Ha 8
man 16 pymGos. Mmorga mampasleHus BeTpa BeIpaskaloT B rpagycax. Cesep-
Hoe mampapiemme coorserctsyer 0°, Bocrtoumoe — 90°, iommoe — 180° m
samajgroe — 270°,

Ilna mpepcraBiaeHusA O HAUPABIGHHN BETPOB B pailioHe COCTABIACTCA Tak
. HasHIBaeMas po3a BETPOB, KOTOpasA B TpadmuecKoM BHje IpeficTaBiser coboil
[HOBTOPAEMOCTh HabiofaeMHX Hampasiaenmii Berpa mo 8 mam 16 pymbam
(pme. I-4).

Posa BeTpoB HarJAMHO TOKaskBaeT mpeofrafalomue BeTpsl B paiione
KaKk B TOJOBOM paspese, Tak u 10 cesoHaM Tofia (OpW YCIOBHH IOCTPOCHIS
geTsIpex rpadUKOB — 3MMHEr0, BECEHHETO, JIETHEr0 M OCEHHEro).

CropocTs BeTpa BEPA/KaeTCA B METPAX B CEKYHAY WIW KHIOMETpax B dac.
Maorga ckOpOCTh BeTpa daeTcsl B YCIOBHEIX eWHATAX — 0aazax mo IKaje
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3 o Bodopra, sammerBoBamHONl w3 MOp-

8 ckoit  mparxrtmku. CkopocTs BeTpa,
BEIDa}KEHHYI0 B (adiax, 4acTo maak-
BAIOT CHioil Betpa (raGua. [-2).

Baaxcnoems s03dyza

Armochepunit Boagyx y MOBepPx-
HOCTH  3eMJH  IpefcTaBiseT coboii
48  cMech rasos, B KOTOpoil mpeobyamaroT

03 a3or ® Rucaopoxn. B mesmaumrenbmoM
a KOJINYeCTBe B BOBAYXe IPHCYTCTBYIOT
Pmc. T-4. Poasa serpos. BOJOPON B MHEPTHEIC Tas3bl: aprom,

reauif, KPHITOH, HEOmH, KCeHOH, a
TAKKe  YrJACKHCHHI Tras, 030H, aMMmuak, ilof, OePEKHChL  BOJOPOmA W
ap. (rada. I-3).
.
Tabauya -2
Yenornasie euanB Kus CROPOCTH BeTpa

CropocTh
Xapaxrepncruka Betpa Baman S

Mfcer rM[uac
Mrys & N 0 0—0,5 0—1
Tuxoe pynoBenne 1 0,6—1,7 2—0
Jlerrnit serep 2 1,8—3,3 7—12
Cnabuiii Betep 3 3,4—5,2 13—18
YMepennbii Berep 4 5,3—7.4 19—26
Ceesmmil Berep o 7,—9.8 27—35
Hpenxrmii Berep . 6 9,9—124 36—44
Cunbmenit Berep |, . . v 12,5—15,2 45—~54
Ouenr. kpenkmii Berep 8 15,3—18,2 55-—65
OItopm SE & : 9 18,3—21.5 66--77
CunbHelil mropy 10. 21,6—25,1 78—90
Hecrormit mropm 11 25,2—29.0 91—104
Vparan : 12 > 29,0 > 104

Kpome mepeuncaenusix B tadn. 1-3 9JeMEHTOB, B atMocdepHOM BOsgyxe
COZCPHMUTCH TBELIH OPraHMYECKOTO M HEOPramudecKoro OPOUCXOKIEHMA,
YACTHIEL MOPCKOM COJIM, HONORATENBHO WIHM OTPHIATENLHO BapsI;KCHHEIC
MOHHI, 00yCTOBINBAIOIEE 5JIEKTPOIPOBOLHOCTE BO3TyXa n o0A3aHHEIe CBOMM
MPOMCXOKNICHAEM PAAMOAKTHBHEIM ABICHUAM H KOCMITIECKOMY M3 yUeHHIO,
a4 TAWKe BONa B KaNeJTbHO-FKUJIKOM I TBEPAOM COCTOAHNE (B 00Makax) u B BHe
BOJXAHOTO Hapa, KOTOPHI OmpefesAeT BJIAKHOCTh BOZLYXA.

lnapEBIM meroummkoM BomsHOro mapa B armocdepe ABaserca mpiara,
HCHOaphBITAACA C IHOBEPXHOCTH MMPOBOTO OKeaHa W B 3HAYHTENHHO MEHLIICM
KOMMIECTBE € MOBEPXHOCTEH 03ep, PeK, BIaKHHIX IIOYB, PACTATENLHOTO MO~
KpoBa @ Jp.

Ot Toit mam mHOH mMoBepxHOCTH ACHaPeHUsA ION BANAHHEM KOWBEKIUW W
TypOyienTHoro ofMena Bopsmoi map pacmpocTpaBAgeTcs BINIOTE 10 HIKHETO
CI0A cTpaTochepH M, CHeJOBATETBHO, PACHPENENACTCA B GONBIIOM IO MO~
HOCTH cJioe aTtMmocdepsl.

J1a xapakrepmernim BJIQKHOCTH BO3/yXa NPAMEHAIOTCS CIeJyIOmme
BeJIMIMHEL.
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Tabauya -3
Coeras aTmocdepnoro Bo3ayxa

05 copepKanmg B BOR1yXe

CocrapHhle 9acTH BO3AYXA (o ofBemy)

Aao'r..............l 78,08
Kucnopon . 2 ; 20,95
L l 0,93
VrIeKMCAbIi ras 0,03 (0,04)*
Bojtopox, TR LOTNRN 0,001
HeoRDU BN RTABE S, L 1,8-1073
[Negnii ’ 5t
N\ PO . 550 RS A A Ty o s 14-107%
» SCooRGRMY s BRI B e 0,9-1()_h
OGS, RANTOMWISMY. v st icls 2:40~°
Kyclamme Ol | TIGEIRAIE o s 2.6-10_7
Ilepekuch BOAOPOAA . . . . . . . 4.1078
Hox . .. S | 35.107°

Ouamamus paans (pagon) . . . . 7.10~18

* B mecTax HACENGAHHIX MYHKTOB ¢ GOMbUIMM THCJIOM IPOMLILLIEHHBIX npeIpuATHil,

{. VmpyroeTs BOAAHOrO Iapa, COACPAAIEroci 1 poziyxe. Oboanadaercd
GyKBOIT € 1 BHIDAsKACTCA, KAK i JlABICHNE BOJLyXa, B MIIIInOapax MM MATIIA-
MeTpax PT. CT. HpejicTaBisL coboil mapnEagbHOE JlaBJeHNe BOJAHOrO Hapa,
daKTHYECKH CONEPRALICrOCA B BO3AYXC.

9. AGcomOTHAA BIAKHOCTH HIN KOIWIECTBO BOJANOrO mapa, cojiepira-
merocA B eJIHHIIE obnema Boaayxa. ObosHavaercs OyKBoil @ W MMeeT pa3Mep-
-mocTh 2/M3.

CooTHOmIEHAE MEAY a0CcOMOTHOIM BIAKHOCTRIO & 1 yIPYrocThio € Bhlpa-
sraerea Hopmynoil

a =108 o/, (I-4)

rje a — abcomoTHAA BIAMKHOCTD, 2/ M
¢ — yOpyrocTh, M4 PT. CT.

1
a — KoahUOIEnT = 57 3
¢ — temmepatypa Boanyxa, °C.

Nz dopmyast (I-4) BHAHO, YTO HETOUHO GyjieT HA3KBATH YIPYTrOCTh BOMA=
goro mapa abCOMOTHON BIAKHOCTRIO I TOALKO TP t = 16,4°, e uncjieHHE0 = @
(mpm pasIMYHOI pasMepHOCTH).

9 OrnocnTeabHAA BIAMKHOCTH — OTHOIMEHHMe YHPYrocTH mapa e, COxep-
JKAmerocs B BO3AYXe, K YIPYTOCTH HACKULCHHOrO mapa E npm Toit sKe Temie~
parype. Ona ofo3Hayaercsi 9Wepes 7 M BBIPAsKACTCHA B nponeHTax.

e
r= —F 100, (1—5)
rjie ¢ — yOpyrocTh Iapa, COACP/RATIErocs B BO3jyXe Ipi JAHHOI TeMIIepa-
TVpE, MM PT. CT.; ————
E — yupyrocTh HACHIIETHOrO mapa mpu TOI 7Ke TeMIepaType, i PT. cT‘)J-'-Z; e Rhug
2 ganas 599. 4 W ok N
[ 3
-
o A
sl
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4. Iledpuumr BrasHOCTH — PasHOCTbL IPH JAaHHOH TeMOepaType Mexny
YOPYrocThi0 HACKHMICHHOTO Hmapa £ M yHOpyrocteio e, (PakTHYCCKH COJepHia-
meroes B Bo3nyxe BojsHoro mapa. Hedunur nraskmocrn ofoznavaercs depes d,

& H3MepAeTCsA B MIULINOapax Wilm M-
\ JUMCTpPax PT. CT. H OOPefleddeTcH o
7 \\ dopuyire
% d=E —e. (1-6)
l \ Xapagrrep roxeGanna abcomor-
l \ HOil, OTHOCHTEIbHOI BIAMKHOCTH U
pedunmTa BIasKHOCTH BOBAYXa BO
\ ‘ BPEMEHH OTPaKaeTCH HA CIEIHAb-
/ HBIX rpadmkax, OPUHONT TOCTPOE-
/ HOA KOTOPHX BAfeH muz puc. [-5.
A \ AfcomoTHass W OTHOCHTEJIbHAA
BIaM{HOCTH BO3yXa B 3aBn 5
MOCTIH OT TE€MIEPATY PH nameuﬁmr‘ﬁ $
Vi V W WX X XN B 00paTHBIX OTHOINCHHAX; € IOBH"
Mecsus: meHHeM  TeMIepaTtypsl BG.HH‘IE%
afcoaI0THOIT  BIAMKHOCTH  BO3pa-
CTaeT, OTHOCHTCIbHAA — mafaeT I,
; Hao0opoT, ¢ TOHMKEeHIIEM TeMIIepa-
7 TY PBI abcomioTHAag ~ BIAKHOCTL
- majaer,  OTHOCHTeJNbHasd — BO3pa-
2 CTaer.

Iedunur BrakHOCTH BO3AYXA,
kak BupHO M3 Qopmyuas (I-6) ompe-
gesdsier HHTEHCHBHOCTL  Ipoliecca
ncIapeHist BIATH.

3

Brazenocme osdyxa, Mm
S~ R S sy oy N G O
oS

=)
S

Braxcrocms Boadyez, %
SR ]

el 1
TN YT X OUWE I TH

Mecays
Henapenue
Puc. 1-5. Tpafur wonebanmii aGeonior noii
H OTHOCHTENbLpOH BIaYKHOCTH BO3AyXa (Juis I/Icuapeuﬂe — @mpormece mepe-
AKyTcka MO MHOTQJETHAM [AaHHDLIM). XOJa BOJEL M3 KUIKOT0 COCTOSHMUSI

a) afcomoTHafd BIAWIOCTE, Mm; 0) — OTHOCHTENL® B uapooﬁpaanoe. B apupome mncmoma-

1 — Kpusan crfé'l;:;!Blt:i'l('!l}:l‘?:l(}i;h’SHZD‘?I'EHHH Bagmno-  PEHIE TPOMCXOAHUT € MOBEPXHOCTH

CTH; 2 — CPeNHErolUBOe 3HAYEHNE BJIAMIHOCTIL MOpOI“! H OKeaHOB, 03ep, BOJOXpa-

HIJININ, PeK, BIasKHoil HOYBEI, pa-

cTeHMl, a TaK/ke ¢ MOBePXHOCTH OOJNAYHEIX M JO/KNEBHIX Kamelb W Ie/sd-
HEIX uacTHuelk B armocdepe. : :

B cpepmem 3a ofmH TOJ € IMOBePXHOCTH 3eMHOTO IHapa ncmapdercs
518,6 Tmc. km?® BOAM, Ha MecHapeHne KOTOpPoil pacxomyercda okxoxo 3- 1023 kaa
rema wirn 259%, coiHeuHOIl YHepruy, MOCTYNAIOINell 3a TOZ OT COJNHIA K 3eMie.

Konuueerso BOjsiHOro mapa, 00pasylomerocs IpH MeHapeHaN M IIOCTY-
Haromero B arMocdepy, 3aBACHT OT MHOTHX (PAKTOPOB, OCHOBHEIMU 13 KOTOPHIX
ARIATOTCSI:

1) Temmepatypa Ha IOBePXHOCTH WCIIapPeHIA,

2) armocdepHoe maBIeHme;

) meduunNT BIAKHOCTI BO3AYyXa,

) CKOpPOCTH BETpa HaJ IOBEPXHOCTHI0 MCHapeHNsA;

5) pasmeps! m (GOpMBI BOAHEIX IIOBepXHOCTell IcmapeHms, ux reorpadu-
e TOIOKeHile, Xapakrep peabeda MECTHOCTH, OKpPY:KaloImell aTH mOBepX-
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Jlas pemenus psja 3ajad, CBABAHHHX ¢ OCYIIEHUCM, OPOILEHHEM, BOJO-
cHaOeHNEM M T. X., OpH PH}IPOFGOHO[‘H‘IOCHIIX HccJieloBaHMAX, Ipejiie-
CTBYIOMAX BTHM MEPONPHATHAM, ONPeAEIACTCA BEJIMYNHA HCIAPeHN,

Jlas ompejeseHns BeANYHHLE HCIAPCHAA ¢ BOAHBIX IOBePXHOCTeil mpmme-
HAKNTCA OMIMpUUYccKne (GOpPMYIsI, HOCTPOCHHbIE IO ONBITHEIM JaHHLIM C yYETOM
usBecTHOTO 3arkoHa J[lanbToHa

% Q.-:k—E;P s, (I~7)

rje  — KomuuecTBO BOAM, mHcmapalmeiica ¢ Kakofi=im0o IOBEepXHOCTR
B e[NHIUIY BpeMeHH;
E—e¢=d— pepunnr Bra;xHOCTH BO3JyXa,
p — atvocepHoe maBIeHEE; -
§ — IIOMa/h BCOapAKMEeil TOBepXHOCTH:
k — woadduymen T HponOpIUOHANBHOCTH.
[Ipn mpubamikeHHBIX pacueTax HCOAPeHHA ¢ OTKPBITHIX BOJOEMOB 4acTo
noanayiorea gopmymoit M. K. Tuxommposa

Q=d(15 + 3v), | (I-8)

rae @ — xommuecTBo nemapusmeiics Bopsl 8a 30 mmHedl, wa BOJAAHOTO CIOM;
d — cpeiHeMeCHYHEN JeUIUT BO3JAyXa, MM PT. CT.;
v — cpefHCcMecsaIHAs CKOPOCThH BeTpa Ha BEICOTC (uiorepa, Jat/cerk.

Ha ocmosamnm omuTHEX jamHEX Gopmyna (I-8) Gmaa Heckoapko yrTou-
mpena B. B. llonakopmm, xoTopsiii Been B Hee Koaddument ¢, sapucAImuii ot
nedunmra BIAKHOCTH

Q = cd (154 30), (1-9)
e Bee ofosHaveHns Te ke, uTo m B dopmyie (I-8).

Koaddpmmenr ¢ namenaercs or 1 no 0,5 (mpn d = 1,5 mm ¢ = 1; npn
d =15 xx ¢ =0,5).

Qopmyast (1-8 u [-9) mpumennMEr 718 BOAHOM MOBepPXHOCTH HCIAPEHIIA.

ITponmece memapeHHs ¢ NOBEPXHOCTH 3eMJaM ABJIAeTcA Oojee CIOMHBIM,
9eM ¢ BOAHOIl IMOBCPXHOCTH; OH 3aBUCUT OT CTPOCHHSA TOYB, Xapaktepa pacTn-
TeJLHOCTH, HKCHO3WIMA MOBEPXHOCTH HCHAPCHHA, TJyOWHE 3aleranms II0fi-
3eMHEIX BOJ M MHOTHX Apyrux ¢gaxropos. Ilosromy Besmumna memapeHns ¢ mo-
BEeDXHOCTH BeMIN ONpefelAeTcd ONBITHEIM IyTeM ¢ IOMONILI0 CIEIHAIbHBIX
npuGopoB — NMOYBCHHBIX HCHApPUTENCHl M JIH3AMETPOB.

Kpome BeamumHsl HemapeHus, B THAPOreOJIOrNHM IMAPOKO HOAL3YIOTCA
moraszaredeM «ucnapaemoctsy. Iloff memapseMocThI0 MOHAMAKT NcHmapeHne
¢ BOJHOH TOBepPXHOCTH.

BeanuuHa memapseMocTH B PasiMYHEIX pailoHaX 3eMHOTO Iapa, B CHIY
pazHo00pasuA KIMMATHYCCKUX YCJOBHWIl, pasinnmuHa. B monymyeTHlHHEX n
OyCTHHHEIX paifioHaX, ¢ JKAPKHM U CYXHM KJMMATOM, OHA JIOCTHTAeT CBOECTO
MaKcHMyMa ¥ OOHMHO BHAYATEILHO NPEBHIIAET KOJHICCTBO BhiTla alomuX
agech atmocdepubix ocafkoB. B pailoHax ¢ yMepeHHEIM KINMAaTOM M KJIAMATOM
H30EITOYHOTO YBIAKHEHHA HCHAPAEMOCTh MMEET CBOH MOHWMAIbHEIC 3HAUCHHA.

HenapaemocTh BHpaskaeTcsi B MILLIAMETPAX BOJAHOTO CIOA U OIpejie-
asercs CHENMalbHEIMI IIPHOOpPAMH — HCOAPHTENAMH IJH B HCKYCCTBEHHO
CO3JlAHHBIX McHapuTCAbHEX OacceiiHax,

BennunHa wemapAeMOcTH YHCJICHHO HE COOTBETCTBYET WCTHHHOMY MCId-
PCHAIO, NPEACTABJIAIONEMY CPEHIOD BelHYHHY (AKTHYECKOro HeIapeHns
B TOM IJIH WHOM paiioHe ¢ OmpejlelIeHHBIMIT JaH{ma@THEIMI yCIOBIAMI,

A
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Ammocgieprvie ocadru

B nmpupope mapamy ¢ mpomeccoM WCIapeHus BIardm Bcerga OPOHCXOTUT
M OPOTHBOMOJIOKHKII HPOIECe, IPH KOTOPOM BOJAHOI Hap HePexXojuT B HRUJIKOe
MIIX TBEpPJOe COCTOSHME.

Ilepexom BogAHOrO Mapa B yRUJKOE COCTOAHME HA3BIBAOT KOHJeHcAnmeil
ero, a mepexop B TBepmoe — cyOuamMmarnmeii; IIpH aTOM KOHJEHCANWS W Cy0iIm-
MaIps BOJAHOTO Mapa IPOUCXOAAT KaK B arMocdepe, TaK I Ha BeMHOI mOBepx-
HOCTH.

Bee Bumst Bogsr, ofpasyiomuecs Ipy KOHJeHcAIMN W cyGInManun BOJA-

HEIX OApPOB, IOIydYacMble 3eMHOIl TOBePXHOCTBHIO, HA3LIBAIOT aTMOCHEPHEIMU
ocaaRaMm.
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Puc. 1-6. Kapra pacmpocrpamenmsi armocgepubix ocankos ma Teppuropmm CCCP, aum.

I — meneme 100; 2 — or 100 go 200; 3 — or 200 o 300; 4 — or 300 mo 400; & — or 400 mo 500;
6 — or 500 mo 600 7 — or 600 10 700; 8 — or 700 11010{)0 9 — or 1000 1o 1500; 10 — or 1500 1o 2000
11 — Goanme 2000.

B 3aBHCHMOCTH OT YCJIOBHil M MecTa 00pa3oBAaHOA aTMOCHEPHEIX OCaIKOB
moclef(Hue pasfelndioTcs Ha jiBa THIA:

1) ocapkm, obpasylomuecsi TpH KOHAeHCAIHH BOJAAHOrO Hapa Hemocpen-
CTBEHHO Ha IOBEPXHOCTH 3eMJHI M IOBEPXHOCTAX HAa3eMHBIX TpeaMeros (poca,
wHeil, H3MOPO036L, TOJOJET H Ip.);

2) ocaakm, ofpasyommecs TPH KOHIEHCAIWH BOJAHONO IHapa B aTMO-
chepe (MoIb, MOPOCH, CHEr, Kpyma, Tpaf).

Ocagrnm xapakrepusyiOTes UX BHioM (poca, MHel, X0k, CHEr, Tpaj
o T. 1.), XapakTepoM BHEafenusa (0010/KHEIC, JUBHEBHE, MOpOCANIe) M KOJI1-
YECTBOM, BHIPAKAGMBIM B MIJLIMMETDAaX CTOJ0A BOJIEL.

KouamaecTB0 0cagKOB, BRIIABIINX 3a OTHY MUHYTY, XapakTepnayeT AHTeH-
cuBHoOCTh 0cankoB. Ecan B ogy muryry semagaer 0,5—1,0 mm u Goxee ocaj-
KOB, TOTZA Takme OcajiKM Ha3bIBAKOT JUBHAMM.

B zapmeumoeTn oT BAjia 0cajiKOB BIMAHHE WX HA T3¢ MHELe BOJEL paamnu-
noe. HanGompiice snaduenme s OATAHAA MOABCMHEIX BOJ MMEOT 00IOMKIbIC
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ocagrm, obrapawunine HeGOMBIIONH MHTEHCHBHOCTLIO, HO 3HAYMTENIBLHON Mpo-
NOMARNTEIBHOCTHI0. BOobIIas MPOJOMKHTEIBHOCT: STON0 BU/A OCAAKOB CIO-
coBCTBYeT TMPOCAIMBAHKI0 GOJBIINX Mace armocdepHOil BIarm B TOPHEE IO-
POJEL, OCOBEHHO B MX XOPOMIO BOJXOMPOHMIACMELE PA3HOCTH.

OcafKil MOPOCAMEro Xapakrepa He Aal0T GONBIIAX Mace BOTH, pOJIb WX
B MNTAHON TOA3EMHBIX BOJ He3HATUTEIbHA.

JIMBHeBBIe OCAJKE, XapaKTepH3yloumecs HeGOmBIION TPOJIOJKATE N b
HOCTHIO T JIAIOI(EE MHOTO BOA, B Gombmiell cBOC 9acTiH PACXOXYIOTCA Ha 110
pepxHOCTHELE cToK. CiecTBIEM HX YacTO ABIAIOTCA Pe3KUE HOABOME ypoBHA
BOJEL B PEKAX W 03ePax, UTO B MPHOPCHKHEIX YaCTAX MPUBOIHT IHOTAA K 100
oMy YPOBHSA I HOJI3eMHBIX BOJ.

Tpepmsie aTvocdeprbie ocajiku (cHer, Kpyla) y4acTBYIOT B HUTanmnu 1Moy~
3eMHBIX BOJI TOJIBKO IOC/Ie HX TMepexofa B sRUARYI0 gasy, T. ¢. BeCcHOI, B IePHOST
TASHTS CHESKHOTO IMOKPOBa, HAKOMWBILETOCA 3a 3HMY.

B Temtoe BpeMsA Tofia THBEPABE OCAJIKH BHIALAIOT 13 IPOOBAIX 06JIaKOB B
BUJI¢ Tpafia, KOTOpPEIil GOIBIIOT0 3HAYEHUS B IMHTAHUH IMOT3eMHBIX BOJI HE MECT.

K OIAeeTEO BHIAMAKINIX 0CAKOR N3MEePACTCA HosieMepadi (I sRi-
KHX 0CajKOB) M OCATKOMepaMi (JJIA RUTKIX M TBOPIbIX 0cajkoB).

To70B0e KOJMYECTBO aTMOCHEPHBIX OCAJIKOB B Pas IilTHEIX paitonax CCCP
reopupakoso. Haubomemee (1200 —2400 mm) KoIMUECTBO OCAJIKOB BHIAAACT
pa UepHomopekom mobepesbe Haprasa (paiion Baryun — Coun), nanMeHb-
mee (150—250 MM) — B MOXYOYCTHHHEX M HYCTHIIHEIX paitomax, ecpejuce
(400 —600 ma) — B cpejiHeil moaoce Enpoueiickoit wactn CCCP (pue. 1-6).
Ha semmom mrape mamboasmee (> 11 500 max) KosmdecTBO 0CAIAKOB BEITIANACT
B M. Yeppanymmun (Magms, MpoBHITINAL Accam), mammensmee (1—10 MM) —
s mycrmue Ararxama (IO, Amepura).

TMosepxnoCTHBIN CTOR

Hapany ¢ KIEMAaTHUECKIMA YCJIO0BIAMH Goapmioe 3HAYEHHe B IAJIPOreoro-
[HE MMeeT W3yueHWe IOBEPXHOCTHOTO M IOJI3eMHOTO CTOKA.. ITosepxHOCTHHI
CTOK BHPayKaeTcA BPEMEHHLIMI I MOCTOAHHO JCHCTBYIONNME  BOJLOTOKAMM.
Perut muTaloTeA He TOJLKO MOBEPXHOCTHHIME BOJAMu, a W IOJ3EMIBIMUI, TPU-
geM JIOJA YUACTHA B IWATAHNIN PEK TeX M JPYTUX BOJ, B 3aBUCHMOCTH OT KIH-
MATHUECKITX, TeoMOpPHOTOTHUCCKAX, TCONOTHYCCKAX M THJPOTeosoriieckux
$axTopOB, JIA PA3HEIX PAlOHOB pa3MyHAA. Ilast GompmuHCTBA PEK 3€MHOTO
mapa OTKPHITHE MOTOKH BOJBI B HIX COMPOBO/IAIOTCA CpaBHATEIHHO MOILHbIMA
MOTOKAMU IIO3CMHEBIX BOJ.

[luramue pex TMOBePXHOCTHBIMH BOJaMM MOKCT OHTEL TOJpasjeneHo Ha
weTHIpe BHAA:

1) moskaenoe B paifomax ¢ BIAKHHM M YMEPEHHBIM KIIMAaTOM,

2) cHerosoe, HMEOINEe MECTO B Goapummuere paitomos CCCP ¢ ymepen-
HLIM KIAMaTOM;] .

3) mejHMKOBOC B TOPHHIX paifomax, rae HpOMCXOMNT TafAnue JIeHUKOB;

4) cmentaHmOe, HamfoIee pacHpOCTPAHEHHOE, ROTAA O/lHI M Te 7e PeKH
UMeIOT JIOskIeBoe, JEeTHHKOBOE M CHeropoe OHTaHIUE.

3aMeTHM, YTO B TOJ0BOM pazpese NHTAHME PeK BCET/A OHBacT CMEIMAHHEIM.
Becmoit M OCempi0 pPeKH TATAOTCA MPeNMYMCCTBEHHO IOBEPXHOCTHRIMIT BO-
[(aMH, B HePHON 3aCyXH N 3uMOfl — MOJ3EeMIHME, KOTOPHE B 870 BPEMI 4acTo
ABMHIOTCH OCIODHBIM WCTOUHIKOM IHTAHT DPeK.

3aKoHOMEDHLIe W3MEHEHHs 3JeMEeHTOB IeATeJLHOCTH DPeR I BOJOEMOB,
IPOUCXOJANAe BO BPEMEHH H O0YCHOBICHHHIC KIMMATHUCCKIMI pyrumMm
paxTopamu, OmpeIETAIT PEKAM MOBEP XHOCTHHMX BOZ. K raaBHEIM 2JIeMeHTaM,
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XapaKTepHeVIOUIAM PeIRHM PeR BO BpeMeHH, OTHOCATCA HOJIGﬁ&HHH vpoBoa n
pacxofa BOIL B HHX.

Habmopennsa sa KonefaHMAMME YDPOBHA W PacXofa BOJH B PeKax IPons-
BOJATCA Ta CIeUHANbHO 0T0PYHOBAHHKX THIPOMETPUUECKUX [M0CTAX H CTBO-
pax. B pesyabraTe 5THX naGilofeHuil coOCTABIAMTCA CHOELHATBIHE rpapurm,
aHajdm3 HWOTOPAIX HaeT BO3MOMKIOCTH YCTaHOBUTE:

1) xapaxrepnrie ypOBHI BOJH B PeRe — BECEHNETO IMOTOBOJLA, JIETHErO,
OCeNHETS I 3WMHCT0 IePHOIOE;

-2) aMmauTyRy KosebaHunii YPOBHA BOJH, T. e. PazHOCTL MEIIY OTMEeTKON
HAUBLICIICTO M HAWHMBNIEro yPOBHeil BOXB, UMEION[YI0 (O0JblIOe 3HAYCTHE TPH
TAJPOTEXHMYCCKUX pacdeTax;

3) KoamYECTBO MAKCITMYyMOB M MAHIMYMOB Ha KPHBOi KOZe0aHWs YPOBHA
BOIEL B NPHYPOYEHHOCTD WX K OMPEJCAeHHLIM TePHOJaM F0Jla, a CJIe[0BATeIBHO,
OPAIHHEL MOABACHIA 3THX MAKCHMYMOB II MHHHMYMOB B YPOBEHHOM peRIIME
PeK;

4) nerHnit W 3MMHRIE PACXOTHE PEKM, PasZHOCTH MENLY KOTODEIMH MO{ET
AaTh OpejicTaBJIeHNe O BEIMYAHE ee IUI3eMHOTO TUTAHIL,

EBoarniyio pons B peskume mMOBePXHOCTHOTO CTOKA HIPAIOT ozepa. Omn
PETYJIUDPYIOT PAaBHOMEPHOCTh TeYelns DeK, YMeHBIAT aMIUIATYIH Komne(a-
HEil yPOBIA BOJE B HUX B MePHOJK NHTEHCUBHOTO BHIIALCHA JOTHIX W TASHIA
3HMHIX OCA/IKOB, OKA3HBAIOT B/IWAHAE Ha BeJAMYHNY IOJ3EMHOTO CTOKA
(cm. dopmyay 1-21).

CBA3M € ATHM IPH THUIPOTEONOTHYECKON ONmeHKe pailona mam obiaactu
onpeieaAercA kopduUAeRT 03ePHOCTH mo caexylmeii qopmyie

— =" 400 1-10
g FB.G g (- )
rpe o — xoadumuent oseprocTH, Y
Ef—oﬁmaﬂ mwromaab 03ep B paiione sopgocGopmOro Gacceiina Toii mim
mHOI pexnd, Km?;
Fy. 6 —mnomanb BofgocGopEOro Gacceiima, Kal.

Kpome woopdmiuenra oseproctn mpm THIPOTe0JOTAICCKIIX HMCCAeJ0Ba-
HUAX, 03CPa BHAENAIOTCS M XapaKTePH3YIOTCA O UPONCXORIETHI0 W Xapak-
Tepy CTOKa; MPH DTOM OUHIYHO HMOALIYIOTCA OOTENMPHHATHMM KiIaccHpuKamm-
omneiME cxemavi. Ilo mpouexomenwio ozepa pasgensior Ha Tpyu THma: 1) mmo-
THOHBIC (CCTECTBEHHbe M HCKYCCTBCHHEC); 2) KOTIOBHHHHE; 3) cMemmaHHEE.

ITo xapakrepy cToka BBIZEAsAETCHA JBAa THIA 036D — CTOUHKE W GECCTOU-
iste. ITocaennme B 0CHOBHOM XapaKTepHBI A 3aCyIIMBEHX obuacreil, mpmaem
HoCTymalomas B HUX BO/a PacXofyercs TOJNLKO Ha WcHapemnne.

K ecTeeTBenHNM TUIOTHHHEIM 03¢paM OTHOCATCH peuHiIe, NOJWHHEIC H
mpuGpesubie ozepa. Peunnie ozepa o0szansl CROMM IPOWCXOMAERHEM MM
UCPEKPEITIIO JIOIMHB TIMHACTEIMN OTAOMeHHAMI (oGBanamu), wam obpazy-
orcs w3 peunslx crapum. IpnGpescnsie ozepa ofpasymres upn orjemeHwn
VCTBEBRIX YacTeil PeR OT MOpPS MecYaHO-FalJeuHRIMH BajaMi T KOCAMM (mpm-
OpesHBIC 03cpA — JATyHBl W JIAMAHEH), :

MckyccTBeHHBIMI ITOTHHHBIMMA  03CPAME  SBISIIOTCH BOJOXPAHEIAIA,
cos/laBaeMnie IPH THJPOTCXHHYECKOM CTPONTEILCTHE, '

K runy xorionmmEEX 03ep orHOCATCH 03epa, ofpasopaBmumecs B pe3yikb-
TaTe CaMbIX Pa3IMIHBIX HPOLECCOB — JCAHMKOBOH JIeATCALHOCTH (MOpCHHEIE
o0zepa), KapcroobpasopaHms (KapCTOBEE 03epa), TEKTOHMYCCKHX IpONeccoB
(TexTOHmUECKHE 03epa), TEPMOKAPCTOBHLIX SBJICHMIL (repmorapcToBEIE 03epa)
a jap.
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O3epa cMeillaHHOrO MPOUCXO;RACHIA 00pasyloTes B Pe3yiIbTaTe HECKOIb=
KITX, 9acTO B3aHMONEIiCTBYIOmMMUX Me:kay co0oii mpoleccoB, HampaMep, dpo-
3HOHHLIX N KaPCTOBHIX, DPOSHOHAEIX ¥ TEPMOKAPCTOBEIX, TEKTOHHYCCKAX M
9PO3MOHNEIX U T. JI.

Chefyer 3aMeTATb, 9TO B TMPAPOJe BCTPETAlOTCA ¥ Takdme O3epa, U3 KOTO-
PHX CTOK OCYINECTBISCTCA TOJBKO TOA3EMHBIM IryTeM (IOA3eMHOCTOUHEIE
o3zepa). ¢

Jlas xonpuecTBEeHNO OMEHKH MOBECPXHOCTHOrO 1 MOA3EMHOTO CTOKA HOJIb~
BYIOTCA CJIE/IYIOU{MMIT TIOKA3ATCILAMIM:

1) BeanumnOil cTOKA st ILIOmau GacceiiHa TOH MM MHOH pPeru;

2) roadipnoueHTOM CTOKA;

3) koapuumeHTOM BeCEIHEro CTOKA;

4) mopMmoii cTOKa;

5) momyapaEIM KodhdnmumenTom.

Beauuuna cmora

Benwumna ctoka ¢ mrom@ajan Beero BogocOopHOro fGacceiima Karoii-mndo
peRm OIpefiedsieTesl 10 AAHHBIM pacxojia BOJb, PACCYMTAHIOrO B IOIEePeTHOM
ceueHRN, sajJlaHHOM B YCTLEBOI YacTH peKIL.

Pacxoj, Bogsl B JII000M DONEPEYHOM CEYEHNH PeKd, I, B YaCTHOCTH, 3aJaH-
HOM B YVCTBEBOIl 9acTH ee, pacCUATHIBaeTcA 1Mo dopmyire

Q = oF, (I-11)

rae () — pacXom peKH B BaJaHHOM CeTeHHH, M*/cek;
¥ — cpejiHAsa  CKOPOCTL TEYEHWsA, OmpefieaseMas THAPOMETpPHIECKOR
BEPTYIIKOH mim momraskamu, a/cer (em. rir. XXXI);
F — nnomanb SKEBOrO CEYEHAA TOTOKA B JAHHOM CTBOpe, #° (CM.
ra. XXXI).

Koagghuyuenm emora

Koaddunuenr croka « — OTHOWEHHEe CTOKA h 3a JaHHMIL TePHOJ K KO-
JUMECTBY OCA/IKOB , BHNABINIX 3a TOT 7Ke MEPHON HA IIOMWA/D BOJ10cHOPHOTO
6accenna KRaroi-Iubo pexn

h . ‘
g 100, (1-12)

rae o — woadduumear croka, %:;
h — pelmuHHA CTOKA, MM BOJAHOIO CJIOH;
Z — KOIHYECTBO 0CauKOB, M.

Hoagpuyuenm eecenmnezo0 cmorda

Koaddumment BeceHHETO CTOKA ap — OTHOLICHHE CTORA fip 32 BECCHHMIL
mepuof K KOJIMYECTBY OCAJIKOB Zs, BLIDABHIMX 3a XOJOJNOC BpeMs

i ’T 100; - (1-13)
Hopna cmoka

Hopwma croka — cpejcapuyerieckas BeImdmHa CTOKA, YCTAHOBJICH-
masg 3a maoroxeranii (40-—50 xer) mepmon mabmopennii,
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Hopma croka momer Gmrh BRpaskena:
a) CPeIHUM MHOrOJETHHM PacXofoM peKH Qo B m3/cek;

6) cpemHMM MHOrOJOTHHM mopymem croka M, ompemensemum mo dop-
MyJIe

M= 2 (1-14)

rae My — Momyas cToka B ajcex ¢ 1 mm? Bofocbopuoro Gacceifna karoii-
abo pexu;
g — cpemnmit MuoroseTHuii pacxoj; pexd, w?/cer:
Fy ¢ — miomans Bonocboproro Gacceiima Toi ke peKm, wa?;

B) cpejiHeit MHOrogerweit BRICOTOI clOF cTOKA hy B wm/20d, ompenessic-
MoiT mo dopmyie

ho = 31,5 M,, (I-15)

rpe My — cpemumit MHOTOJE THIIT MOZTyJb CTOKa B 4/cek ¢ 1 xa® Bomocbop-
HOI ITomankue Karoi-jaubo pexm; '

r) CPeIHUM MHOTOJCTHHM 00BHeMOM CTOKA W, B x3/200, roTopHil ompe-
jaeasercs mo Qopmyae

W= hollsis; ; (I-16)
rjie hy — BBICOTA CJOA TOMOBOTO CTOKA, A
Fy 5 — mnomags Bofocboproro Gacceitna kakoii-nubo pexm, a2,

.

Modyavnnii koogguyuenm

Mopyaemeii koapdunumenr K — GeapasmepHas pesnamma, OpejcTaBInaio-
mag cofoli OTHOWEHHE CTOKA, BEIPAYKEHNOTO B MOGMX eJMHMIAX 3a ompeye-
JNeIunil mepuoy i K HOpMe cToKa
R o8 B (1-17)

My Qo ho W,

Cronu i OTHeNLHEIX HMePHONOB, PABHKX OJIHOMY TOAY, CEBOHY, MECSILY,
XapakTCpU3ylOTCA OOBYHO MOJIyIBHHIME Koadduiuentamu, paccuamraHHBIMM
Aas pTHX nepuonoB mo Qopmymae (I-17).

B macrosmee Bpema gas teppmropmu CCCP moctpoens pasmomacrad-
HEIE RapTl CPeJIHETO MHOrOJIeTHET0 MOIYIA cTOKa pek B maoamuusax. OGpasen
OIHO M3 TaKMX Kapr mokasan ua pwe. 1-7. Ilo kapre mommo Bumers, uro
Ha reppuropun CCCP mopxynnh cToKa M3MeHAETCA B MIMPOKNY Ipeferax or 0.5
10 75 a/cer ¢ 1 kn?, mpudeM HanMeHbLITHE 3HAYCHIA €X0 IPIXOAATCH Ha Apauio-
Racmmiickyio ofmacrs, wamGomimme — Ha BBICOKOTOpPHEIe dactn Hapkasa.

Maverenwe Bemuumusl MOYIA M APYTHX IMOKasaTemeil cToka Ha Teppu-
ropan CCCP ofwacuseres TeM, 4TO Ha ¢TOK OKA3HBAIOT BJINSAIHE pasImdaLIe
eCTeCTBeHARe U WCKYCCTBEHHBIC (BaKTOPLI.

@aﬁ:mopba, okdavieaiowie 6AUAHUE HA HOBEP.'IHOCMHML.J: ChioK

Ecrectsennsivu gakropaMn ABIMOTCA KAMMaTHUecKue, TeoMopdomzorn- -

dYecKre, MOYBEHHO-TEOJIOTHYECKNE, a TAKMe pacTHTeILHOCThH. DImanue KiIH-
MaTHYeCKHX "$aKkTOPOR ACHO BHJHO M3 YpaBHeHHA GOJLIIOr0 KPYroBopoTa
BOJIBI B IpUpOJe, Kak 5T0 uiaaoctTpupyer dopmyrna (I-2). Beicoroe memapenne
yMenpmiaer ¢TOK 1, Haofopor, Majoe MCHapeHme HPH TOM e KOJUUCCTBE

o |
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0CaJIkOB yBeamunpaeT ero. Sospinoe KOTHYeeTRO OCAIKOB IIPH MaJOM MCIIape-
mmn o6ycmonminact nanfousnmrii crok. CymecTByer Heuii pag o MITHPIIeCKIX
opayd, YBABKBAIONINX CTOK € OCajkaMi, AeDHIUTOM BAAKIOCTH BOBAYXa
H JIPYrAMA MeTeopoJornuecknmu siaemeHTamu. Hexoropsie uz atnx dopmya
mpusegens perme (I-2), (1-12).

B ormomenmu BaamMocBA3H CTOKA ¢ OcafiKaMi W WCTAPEHNeM 3aCIHYIKM
BajoT BHMMAHNA faHfbie, noaydennsie (1. C. Kysmasim [1950] moa BogocGop-
rax Gaccefimor CCCP (taba. 1-4).

Tabauya I-4

Ocanru, mcnapemne, ¢Tor, KoadpuummenT cTora JAJA BOJOCTOUHBIX Gacceiimos CCCP

<

l—:n;m% Ocanxn Hcnapexrne Cror . 5

” ko ) 2

Bacceiiasl cTOKA H " g;

Q & O

E = Mm | EmE [ omm | mkm® | omm | Em® | S B

E kR ‘ peeg =

Bapennoso m Benoe mopa 1000 | 500 500 | 450 | 154 | 350 346 | 0,70
Banrmiickoe mope . . . . .| 600 | 630 | 378 | 370 | 220 | 260 | 158 | 0,42
Yepnoe 1 AgoBckoe mapa . | 1200 | 550 660 | 420 | 502 | 130 | 158 -| 0,24

Apanncroe mope u gpyrue Gec-
CTOYHBIE 03epa m peku Cpepmeit :
. . 2000 | 220 | 440 | 170 | 346 50 94 | 0,21

Aznn 2 R, O o b s
Hacnmiickoe mope . . . . .| 2900 | 400 | 1160 | 300 | 876 100 | 284 | 0,24
Rapcroe mope . . 6100 | 420 | 2560 | 230 [1394 | 190 | 1166 | 0,45

Mope JlanrteBux, Bocrogno-
Cubnperoe m Uyworckoe mopa | 4600 | 290 | 1330 | 100 | 448 | 190 | 882 | 0,66
Bepuuroso, Oxorckoe n flnon-
ckde Mopa . . . . .. ... .| 3200 | 500 | 1600 | 230 | 750 | 270 | 850 | 0,53

Beero . . .| 21600 | 400 | 8628 | 220 |4690 | 180 |3938 | 0,46

.

13 raba. 1-4 Bnpno, 410 00BEM BOJEI, CTEKAIOIIEH €KErONHO © TeppPUTO-
punt CCCP, cocrasiuser 39000 xkxM?, npu 5T0M B OTY BEITUHHY GXOXUT W TTOI3CM-
0Bl ¢Tok. Béapnias yacTs BOAR cTeKkaer B BeCeHHMIT MEPHOJ — TEPHOL HHTEH-
CHRIHOr0 CHErOTafANnA, MeHbIIasd YacTh CTOKA IPHXOAATCA Ha JerHee, OceHHee
U 3WMHee BpeMeHa roja. STHM i 00bACHAETCA BHICOKHIT IOJbeM YPOBHeil BOIH
B peKax BeCHOH M HH3KMe YDOBHIT B HAX B 3WMHMBIL Iepuoj.

Feomopdomormueckne darropst (06muil XapakTep cOBPEMEHHOTO peaseda,
dopya m pasmep BomocGOpHEIX GacceiiHOB) Ha CTOK BINAIOT mo-pasnomy. Tax,
B DacceilHaX TOPHEIX PeR CTOK HPOHCXOANT BHAYATEILHO WHTEHCHBIICE, deM
B Gacceiinax papHumEbx pex. Hoagduinent crora pas mepssix gocruraer 0,9,
TJI BTOPHX — 00btyH0 MeHbmie 0,5, Mamsle mo miomann Gacceitnsr XapakTe-
PHU3YIOTCSA MEeHee PaBHOMEPHBIM pacHpefieleHHeM CTOKa BO BpeMeHH, gem Gac-
ceiimer, mveomue Goabime pasMepsl, 0COOEHHO B NMEPHOJ BHIIAJCHHS JIUDHE-
BLIX 0CAJ[KOB.

-Hpowme roro, B Gomsmux Gacceiifax B MATAHAN peK NPEHEMAIOT yaacTie
Gomee pasmooGpasHEIG TUIIBI MON3EMHBIX BOJ, HEMKEIM B MAJEIX GacceiiHax,
riapHad peKa KOTOPHIX YacTO JPEHHPYeT OfAH, PeKe JBa-TPH BOJOHOCHBIX
TOPH20HTA.

(opma GacceilHOB W WX OPHEHTHPOBKA CKA3LIBAGTCH TIABHBIM oOpasom
Ha TPOJOJRUTENLHOCTH H XapakTepe BeceHHero croka. Tak, jas pex, mpo-
TEKAOMAX ¢ 0ra Ha ceBep, XapaKTepPHH KOHUEHTPUPOBAHHEIE TOJOBOMLSA,
o0yc:0BINBaeMbIe TeM, YTO IO TeYeHHI0 PEKH BMecTe ¢ BOJHOI BEIIHAX BOJ
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NPOJBHTaeTCH i JIWHIA CHETOTasHMA. Pexu, mporeralompe ¢ cenepa Ha IOT,
00namaoT Gojee IMIABHEIM, CHOKOWHBIM HOJOBOAREM, TAaK KAR JIMHUA CHErO-
PAAMIM 3jech IPOJBHETACTCA B HAUPABICHHE, O0PATHOM JBH/KCHUIO BOJIHAL
BeniHMX BOJI.

AruM, 0TYACTH, OOBACHAETCS TO, YTO B BECEHHMIl NEPHOJ Ha PasTHTHAIX
yyacTKaX PEUHBIX JOJMH FMEIOT MECTO PASIHIHBIC AMILTHTY/LEL romebanus
YPOBHA IOAZEMHEIX BOJ[ BOJOHOCHEIX TFOPU3OHTOB, APEHUPYCMEIX pedHbIMA
JIOJIIHAMM.

Ha QopmmposaHHe CTOKA, KAK HM3BECTHO, QoibpIIOe BIMAHNE OKAa3blBaeT
rycrora peusoit cera. Ilox I'yeTOTOI pedHoil ceTH DOHIMAIOT OTHOIICHHE obmei
AANHBL BeeX PeK AaHHOro BogocSopHoro facceiiHa K IUIOUW@AAM IOCICIHEro

p= 2t (1-18)

T Fag'’

re D) — mokasaTesh TyCTOTHL PEUNOil CETH, K/ KM
Y1 — cymmapHas JUMHA peK JAHHOTO Oacceilna, K

Fy s —naomans sopocboproro Oacceiina, EM2.

JlIa THIpOTEoIOrHIeCKUX Iedeil ompefesienue NokasaTe/is TyCTOTH pet-
HOlt cerm HeoOXOMUIMO MOTOMY, YTO JAHHEIH DOKa3aTelb JaeT IpPe/iCTaBIenne
0 BOJTOIPOHMIACMOCTH TOPHEIX TOPOJ, PA3BUTEIX B TOM HJIM MHOM BOA0COOPHOM
Gacceitne. ManecTHO, 9T0 YeM MeHBIIE HTOT IMOKA3aTelb, TeM OOIBITMM pacopo-

‘¢TpameHmeM B OacceilHe HMOMB3YIOTCA BOJOIPOHMLAEMEIE IOPHBIE HOPOADL.

IlouBCHHO-TE0JOTHYCCKOe CTPOGHHE BOAOCOOPHBIX OacceillHOB OHa3BIBAET
BAMSAHME Ha pacIpejejeHie MOBEPXHOCTHOrO U IO/3eMHOI0 CTOKOB. ITpm Becex
APYrEX MPOYNX PABHHIX YCJAOBHAX [ XOPONIO MPOHMIAeMLIX IOYB M HOPOZ
(PHIXTEIX TOUB, NECKOB, Ta/jeYHUKOB, CHIBHO TPEMUHOBATHX M 3aKapcroBa-
HEIX IIOPOJI) TTOBEPXHOCTHEI CTOK M MCHAPEHHe MMEI0T HauMeHpIINe SHAUCHMI,
geM Al CHAOOMPOHMIACMEIX M BIATOCMKHUX (LIMHHCTHX IOYB, CYPJWNHKOB,
ropda m Ap.).

Brtcokas NpPOHAI@GMOCTh T'OPHBIX HOPOA YBEJIMUNBAELT OOJI3eMBEI M
YMeHBIIACT MOBePXHOCTHHEIT CTOK, IPAYEM B CHILHO 3aKapCTOBAHHEIX paiionax
YacTO MMEET MEeCTO IOJIHOEe IOTJIOIMeHHe HOBePXHOCTHIRIX BOT.

BausHEe PACTUTCILHOCTH HA CTOK BechMa pasHoo0pasuo. PacTuTenbmniil
HOKpPOB  3ajiepsKABaeT CTOK arMochepHOil Biarn Ha CKIOHAX IOBEPXHOCTH
COBPEMEHHOTO pesibeda, a CIefoBATC/ALHO, CHOCOOCTBYET MPOCAYMBAHMIO 0CAA-
KOB B II0YBY T TOPHBIC ITOPOZEI.

Jleensle MACCHBEI 3afePAXUBAIOT BIATOHOCHHE BETPHl, & KPOHEL ePeBhes
YMEHBIIAIOT HArpeBaHIle MOYBHL B Jecy, CHIKAA TeM caMbiM uchapenue ¢ Io-
BepxnocTH semmn. I{pome »TOro, B Jecy saMefUseTcH IPOLece TasHnA cHera,
9TO MPUBOAAT K MOBAIIEHNI0 YPORIA FPYHTOBBIX BOJ Ha ydacTKax, 3aHATHIX
JECHEIME MAacCCHBAMU, OpPH dTOM Biara, oOpasyiomascd NPy TaAHOH CHera,
9aCTO B TCYCHHE IIPOJTOJIKHTEJEHOTO BPEMCGHA MOMOJHAET 3aNachkl IPYyHTOBEIX
BOJI.

Takum o0pasoM, JeCHBE MAacCHBbL CIOCOOCTBYIOT YCTOBHAM NUTAHIA H
$OpMUPOBAHIA HOYBCHHBIX W TPYHTOBBIX BOJ.

HakoHeln, BeJAMYMHA CTOKA B3aBRMCHT OT MCKyceTBeHHHX ¢axropos. Ha-
mpuMep, arpoTeXHUYCCKIe MepoIpHsITHA (BCHAMlKAa CKIOHOB M op.) yMeHb-
MaloT CTOK, a CTPOMTENBCTBO THPOTEXHHYCCKAX COOPY/RCHHIl — KamHaIoB,
IUIOTAH — YW CBAZANHOE ¢ IOCHCHHIM CO3JlaHue BOJOXPAHHJIHIN 3HATHTCIBLHO
H3MeHAIOT pacHpejeleHNe CTOKa B ,TOM WM WHOM Bojoc0OpHOM OacceiiHe.
Mpu 5ToM BMecTe ¢ M3MCHCHMEM IOBCPXHOCTHOTO CTOKA MEHAETCHA PEHuM MOJ-
3eMHBIX BOJ, TaK Kak B paiioHe BOTOXPAHIININ II0 MX KOHTYpy 00pasyiorcs
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foapmue WO INIOMAJH B0HE MOATOIUICHMII, B KOTOPHX YPOBEHB IO3eMHBIX
BOJ| 3HAYUTENBHO IOBBIIIAETCA, YacTO cO3faBasg yrposy TOATOIICHHA OTIENb-
HEIM COOPY/KCHHAM W TePPUTOPHAM, 3aHATHIM CEILCKOX03AHCTBCHHRMA KYIb-
TypaMH.

Ilopzemnbli cTok

Brime ormeuasnock, 9T0 petHOil CTOK ABISETECS OGIIM CTOKOM, COCTOSIIIM
M3 TOBEPXHOCTHOTO M IOJ3EMHOrO.

ITomsemuprit cTox o6g3aH CBOMM CYINECCTBOBAHMCM MOJBEMHEIM BOJAM,
3alleTaloNuM M JBIGKYHIUMCH B BOJZONPOHHI[AeMBIX FOPHBIX TOPOJaxX, MPHHI-
MajOmuX Y4acTUe B TEO0J0TH-
YeCKOM CTPOEHHM BOROCHOP-
HEIX (acceiiHoB,

L Dol L L L L L Hopaemuniii  cTok  mmeer

/7/ /?“W// W cBoil B?;[[OCGOpHHii Baccei,

KOTOPHI IPH M3BECTHHEIX TCO-

-4 JOTHYECKHX YCJIOBHAX MOMET

He COBHAJIATHh € IOBEPXHOCT-

HEIM  BoxgocGopom (pume. I-8;
Jo Ll EITY

Bemmunna TOJI3EMHOTO
CTOKAa XapaKTepuayercs Tak
Ha3BRIBAEMEIM MOJIVICM IOJ3eM-
HOTO CTOKA, KOTOPHI ompeje-
JdeTcA TO  MOAYI  o0mero
CTOKA

r BE52 A3 34 (=15 [==)F

Pumc. I-8. Coormomenue I0J3eMHOTO K IHOBEPXHO- My = 00 (1-19)
crporo BopocGopunix Gacceiimos  (mo I1. I1. Kun-
MEHTOBY).

I — Gacceiiikr TIOBEPXHOCTHONO 1t TOLAEMHOr0 cToka cop-  LAC M 002 — MORynb TOM3EM-
manaior; II w III — GacceliHnl MOBEPXHOCTHOrO M TOA3EM- HOTO CTOKA, &/CeR
HOr0 CTOKAa He coBNalaioT; ABb— Gacceilln HOBepXHOCTHOT O § 1 2

cToKa; af — OacceilHpl MON8EMHOr0 CTOKa; I — TecOK; (] EM® TOI3eM-
2 — IecOK ¢ ROAO0N; 3 — ramuna; 4 — YPOBEHAR T PYHTOBEIX Hoit BOI[OCﬁOpHOI—“l

BOJl; S—HanpaslieHle rpyYHTOBOrO OTOKA; 6 — NCTOYHUK.
JIomanm;
M, — cpepamit MEOTONEeTHHIT MOmyJabL o0mero ctoka, 4a/cek ¢ 1 w2
IOBCPXHOCTHOrO BojocHopHOTO DacceitHa;
K — mopynbumii koadurimenT, MOKA3BIBAIOMIHK TPOIEHT IOJ3EMHOTO
cToKa B 00m[eM CTOKe W OHpeIesIeMHil 10 (opmyie:

M min 9
K e TD_ ) (]‘-’.40)
rfie Myin — MOHEUMATBHBIL MOAYIL CTOKa, .4/cek B 1 KM% mOBepXHOCTHOTO

BojtocGoproro Gacceiina, ompegenseMblii M0 BUMHEMY pacXoy
PeKE U PABHHIL MOJY/IIO ION3EMHOTO CTOKA, TAK KAK PEKH 3d-
MOIl MUTAIOTCA TMPSHMYIICCTBOHHO IIOJI3eMHBIME BOJAMIU;

M, — 1o ime, uto u B Qopuyue (I-19).

Moaynn mMOA3EMHOTO CTOKA ABIACTCA HANCHKHRM IMOKA3ATeICM [IJIA ONeHKHE
BOJOHOCHOCTH TOPHEIX IOPOJ, PAcIPOCTPAHEHHHX Ha INIOMAAN BOXOCGOPHOrO
Oacceiina xakoi-Tud0 pexm, Tak Kak OH IpejicTaBifAeT co00H He 9TO WHOE KaK
KOJMYECTBO MON3EMHON BOJAE B JHTPaX B CeKYHY, MOCTyHAlIIee B PEKY
¢ 1 km? TOro Wi WHOrO BONOHOCHOTO TOPH30HTA, APEHHDPYEMOTO pPeKOil,
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Jas BopocGoprbix GacceiHOB €O 3HAYATEILHOR 03ePHOCTHIO MOAYIb HOJ-
3eMHOTO CTOKA OIpejieliseTcsd 1o cieayiomeii Gopmymre

pEM,
4002

Mu.,nn:; — l(1-21)

rge @ — KoadduImenT = —5— 3
w

@ — KodPPMIIEHT 03¢ PHOCTI, ompepenaemsii mo dopuyne (I1-10).
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Pae. 1-9. Kapra Momyabmsx Kod(duuuentoB MOAZEMHOIO CTOKA
pex (mo B. B. Iloaakosy).
1 —or0no59%;2—ordmaoile; 3 — o 10 mo 209,; 4 — Goapme 20 %;

5 — obpacTH KapcTa ¢ BechMa BRICOKAM SHaUeHNeM MOAYJBHOrO roa -
[IAeHTa.

Koodpdumuent K, sxopsmuii B popmyas (I-19) u (I-21), oGw4HO HAXO-
JATCA IO Kapre MOLYJIbHEIX Kod@dHIHeHTOB (pme. I-9).
Kpome mpusegenusix Gopmyl, Beamdnia MOA3EMHOr0 CTOKA MosKeT OBIThH

ompejielicHa THAPOXMMUYECKUM  METOHOM, npeposenasin - Al T. IBano-

seiM [1948], cormacHo KOTOPOMY TIOJI3@MHBII il OBePXHOCTHEI CTOKI OTpejie-
JAAOTCA M3 CAEAYIOMUX yPaBHEHMIl

Qo = Qrons + Quo, (I-22)

Q¢ = Quonsty + QronCa (1-23)
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Peman ypapwemna (I-22) m (I-23) orHOCHTeABHO (Quops, MOLYHHM

Q=0 ——-, (1-24).

ci1—C2

rae uops — TOA0BOR 00BCM HOI3EMIOr0 CTOKA;
o — roposoil 00BpeM peuHOTO CTOKA;
Quos — TOIOBOI 00'LEM 1IOBEPXHOCTHOIO CTOKA;

¢ — KOHIEHTpANAA KaKOro-Imdo KOMIIOHeHTa, HANpAMEp XJaopa, B
peuHoit Boje B mepmop HabIOmeHMmiT; :

¢; — KOHI[EHTpAlUA TOTO K€ KOMUOHEHTA B IOJ3EMHBIX BOAAX B TOT
JHe TepHoJ,

Cy — KOHIEHTpalA TOTO jKe KOMIIOHEHTA B IMOBEPXHOCTHHIX BO,}I&X

B TOT JKe MEPUOT.

Ws opmymst (I-24) Bugmo, 4t0 ecim ¢ =¢;, 10 Quoys = Q,; ecan ¢ =¢,,
10 Quona = 0. W3 ypasnenmit (1-22) m (I-23) nerxo moxywaeresajnm dopmymra
A ompefedeHAA (uop

Quon'= Qp —— (1-25)

ca—ey'

rae ofosmaveHnA Te ke, 9T0 1 B Gopmynae (I-24).

IIpn rugporeoIorHIeckKUx UCCIACROBAHHAX N3VICHAWeM IOZEMHOTO CTOKA
B OCHOBHOM M 3aKaHYHBACTCA XapPaKTCPHCTHKA TH/POIOrO-METEOPOIOTr MIecKol
00CTAaHOBKW, aHAaJM3 KOTOPOH BMECTE € TEOJOrO-CTPYKTYDHEIM CTPOCHHEM
MECTHOCTH IIO3BOJACT BHACHUTEL YCJOBHS (OPMHPOBANAA W JBIKCNAS IO~
BeMHBIX BOJ[, & TAIKE DEKHAM HX BO BPCMEHM,
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HEKOTOPBIE ®U3NYECKINE W BOJHbIE CBOICTBA
TOPHBIX  ITIOPO]I

§ 1. HOPHCTOCTD

[opHEle TOPOXH [0 CBOEMY NPOMCXOMEHMIO M BCJAEJCTBHE BTOPHYHEIX
npoleccos  (BHEBeTPHBAHUA, BHIIEJAUABAHMA, TOKTOHMYECKUX JIBHKCHMIL,
VILIOTHCHASA, NEMEHTAUMH M /ip.) B IPUPOjie He ABIAIOTCH abCoONITHO MOHO-
AUTHHIME, @ cojiepsKaT B cefe MOPHI, MYCTOTHl M TPEIHBL CAMBIX Pas/IUTHBIX
dopm m pasmepos (puec. 11-1).

[MopucTocTh B TOPHEIX HOPOiaX 00YCHOBICHA METRUMA IPOMERYTRAMIT —
mopamu MesrRy uactuimamn mopoxer. Ilopmerocts BmecTe © TPeMHHOBATOCTHIO
H TeKTOHMUYCCKONl HapPyMICHHOCTHIO MOPOJ, HX JIHTOJOTHYECKIMU 0c0OEHHO-
CTAMH M JMHAMIAKON IIOJ(3EMHBIX BOJ OmpejiesifeT THIPOreoJormiecrie cBoil-
¢TBA TOPHBIX IOPOJ B TEOJOTMYECKHX paspesaX (BEPTHRAIBHEIX W FOPH3OL-
TadbLHEIX) W CTPYKTYpax MmO MX ILTOMAJu rayonue. C ray6unoit mopneTocTh
TOPHHIX [OPOJ YMCHBINAETCH, YTO OOBACHACTCA YBEIMYCHICM JaBJIeHEA,
gaTyXaHmneMm IIPoIecca BHIBETPHBAHMA W nemenTanyeii mop Ha raybume.

B 3aBHCHMOCTH OT BHjia H pasmepa IOp, MyCTOT M TPEIUH B TOPHEIX TOPO-
axX pasiIm4alor:

1) HeRAmMUIAPHYIO MOPHCTOCTDH (cKBazRHOCTE), O0OYCIOBICHHYIO KpyI-
meiMi (> 1 M) mOpaMm, HO3/{pPeBaTOCTHIO, KaBEPHO3HOCTRIO, KpynHoll Tpe-
IITHOBATOCTLI0O I 3aKAaPCTOBAHHOCTLIO;

2) KammIAPHYI0 HOPHCTOCTH, KOTJa B TOPHEIX IIOPOfax BCTpEIAIOTCA
mopH AuaMerpoM MeHee 1 aae, a Tpem{uIbl mupunoil menee 0,25 ma.t

Brijiesiennie 9TAX BIJ0B MOPHCTOCTH BaKHO JIIA ONCHKI yeJoBuil JBHsRe-
HIA MON3EeMHBIX BOX B TOPHBIX MOPOMAX.

Tak, B TOPHHX IOPOAaX € HEPBEIM BAJOM MOPUCTOCTH MOA3CMHAA BOAA
ABIKETCS TOJ BIMAHMEM CHJbH TAMKECTH, a B MOPOjlax ¢ KaILLIAAPHOI TOpH-
CTOCTHIO TMBUFKCHITE BOJR IIPOMCXOMHUT IO AeficTBHEM CHJL TAIRECTH M MOBEPX-
HOCTHOT'O HATSKEHNA,

IopnerocTs CBOMCTBEHHA BCEM TOPHEIM TOPOjlaM — MarMaTHICCKINM,
MeTaMOpQIIECKIM I 0CAOIHEIM, TOABKO MPOMCXOMKACHAE HOP B HUX paziud-
moe, TTOpH B MATMATHYECKAX TOPHHX MOPOAAX BOZHUKAIOT BCAEJICTHIE 3aTEEP=
[eBammA MATMBI, TPI KOTOPOM BHYTDPH OTJIEIBHbLIX KPHCTAJIOB M MEATLY HIMI
o6pasyioTcs TyCTOTH, BATIONHCHHbE BOAAHKIM IapOM JJIH APYTMMH rasami.
OcoGenHo MHOTO MyCTOT ofpasyeTes B BepXHeil YacTH JaBOBHIX MOTOKOB B pe-
ByJIbTATE BEICJCHHA U3 JaBhl BOJAAHOrO Iapa ¥ rasos.

! Hexorophie aBTOPEI BRIEIAIOT eme Tak HA3KBACMYTO cyORATHIAAPHY O TOPRCT OCT b,
KOTNA B OPOaX KPYIJibie MOPE HMEIoT AHAMETP Menee 0,0002 aae, @ TPEIMAHKA — MEPHHY
memee 0,0001 am.
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Hopur B meramopdmueckux mopomax ofmzams cBOmM IPONCXOMKACHACM
Iponeccy mepexkprucTamIn3aluni MePBHYHBIX 0CAJIOYHBIX TOPHEIX TOPON IOX
BINAHUEM TOTO WM MHOTO Bujia MeTaMopduama.

Tlopst B 0cajoYHEIX TOPHBIX IOPOXAX O0YCJIOBICHH IPOMCXOMICHMOM
ATHX TOPOO M TeMH BTOPHYHBIMI npouneccamu, KOTOPBIM omojBepraanck 3TN
TIOPORBL B TCOTOrMIECKOM paspese BpeMeHy (YILIOTHeHWE, IeMEeHTAI(s 1 mp.).

TR e

8

Pue, 11-1. Tunu MOPHCTOCTH TOPHLIX MOPON.

I — cKaJbHAA UOPONA C OTHeMLHLIMU CTDYKTYDHBIME MOpaMM W TPeNluHaMiL;. 2 — Ta iKe Topoua ¢ mo-
PICTOCThIO, YBAIMINBIICHCH B PE3YIhTaTe HPOIECCOB BLIBETPHBAHNA: 4 — KaBePHO3HAA TOPOa ¢ KpYM-
HLIMI LYCTOTAMH, MOABEPralomAACA BLINENAYNBAHWIO W PACTBODeHNIo; 4 — PHIXAAA Tecuanan nopofa
C OTHOCHTEILHO XOPOIIO OTCOPTHPOBAHHEIME BEPHAMH M BBEICOKOM MOPUCTOCTBIO; & — DRIXJAA IeCYAHAR
IT0pOfia ¢ Mago# ITOPHCTOCTLIO BC/CMCIBIE HEPABHOZEPHUCTOCTH; 6 — IECTAHAN 1I0pofia ¢ Malloii nopm-
CTOCThIO B pe3yabTaTe 00pasoBaHMA emeHnTa HOD M O00pacTaHuA; 7 — HECCOBMIHAA MOpofa ¢ MHUEpPO- W
MaKPONOPHCTOCTLIO; & — MUKDONODICTaA TUIMHUCTAA MOPOfa; 9 — TMIMHHMCTAA TOpoOja ¢ Mamod nopu-
CTOCTBIO BCJIENICTBUE YIIOTHeHNA. Ilocjiefliie TP THIA TOKASAHLIC YBeJUMIeHIeM.

Bemmauna mopmerocTn ropEHX mopop Xapakrepmayerca KoodduimmenTom
HOPUCTOCTH, KOTOPHIH OHpEessaeTcd OTHOMEHmeM 00heMa nop K obbeMy Beeil
IOPOARI B CyXOM COCTOAHHMHM M BHIDAsKAaeTcA B JOIAX eMHUIL MIH IPOIEHTAX

n= 1 100%, (11-1)

rae Vi; — o6wem mop;
V — obnem mopojsr.

Koadpduunenr mopucroctn PacCUNTHIBALTCHA WO yAeJbHOMY W 0GHEeMHOMY
BECY HOPOJRI, METOJMKa OUPENEeJeHHA KOTOPHIX MOAPOOHO M3IaraeTcs B CIe-
UmalbHEIX pykoporctBax [A. K. Yamosckmit, 1945; B. [I. Jlomramze, 1952;
A. M. Bacwises, 1953 u np.]. '

IIpm ussecTHHIX VoensHOM T 00BEMHOM Becax MOPOAH Koa(duiment mo-
PHCTOCTH ompeensierca mo dopmyiie

d :
n=(1— 7) 1009, (11-2)

rae n — roouumenT mopmerocTm, 9 )
6 — obwemubti Bec mopoph, npejcraBialomuil coboil oTHomenme Beca
HacTul g X o0beMy MOpomH BmecTe ¢ mopamm V, 1. e.

LTy
y=*£ .
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Y — yJeNbHEI Bec, KOTOPHEM HA3HBAGTCsA OTHOIIEHHe BECA YACTHUI[ MOPOALI
g K ux obwemy (Oes mop) Vi, T.e.

=
A 'VT'

Beamunna wosd@uiumenTa mDOPHCTOCTI 3aBHCAT OT:

1) pacuoiomeHHs 3epeH (IPH INIOTHOM PACIOI0/KeHIH HOPHCTOCTD yMEHb-
maercs, IpU MeHee INIOTHOM MM HEILIOTHOM — 3HAYATEIRHO YBeAHYHBaeTcA);

2) OJHOPOXHOCTH YACTHI] I 3epeH IO MX pasmepaM (B HEOAHOPOAHKIX 3ep-
HHCTHIX IIOPOJAX MOPHCTOCTh YMEHBINAGTCH, BCJICCTBHE 3AIONHEHHA IIPOMe-
JKYTKOB MedsIy KDPYIHEIMH 3epHaMu (ojice MEJKNMH, TPHYECM IPH ILIOTHOM
3aIOJHEHAN IMOPUCTOCTH CMECH IPUOJM3NTCALHO paBHA IPOM3BEJICHMIO BEJH-
9EH TOPHCTOCTH OTAENBHBIX KOMIOHCHTOB);

3) cTemeHH IeMeHTAIUM YacTHI, M 3epeH HOPOAE MexAy coboll (MeHee
CleMeHTH pOBaHHBIE MOPOIBl 001afaoT Oonbmell HMOpPHCTOCTEIO, Golee clieMeH-
THPOBaHHEE — MeHbIIeil);

4) cocTosiHEA TOPOAB B OTHOIIEHNM BHIHOCA M3 Hee TMHPKYIHDYIOIIMH
BOJlaMU MUICPANBLHOTO BEMIECTBA, & TAK/KE CTEICHH e¢ BHBETPEHHOCTII,

5) xapaKTepa TPeIWHOBATOCTH IOPHEIX NMOPOJ, B KOTOPHIX HapsAjy ¢ mO-
paMu BCTpEdalOTCA TPEIUHLL PA3JINYHOH OPHEHTHDOBKH W PasMepoE.

Kpome koahdmimenTa odmieil mopucrocty n B rugporeogornd (em. ra. XI11)
i 0cODGHHO B MeXaHMKC TPYHTOB U UHMREHEPHOI TeOJOrHH IHHPOKO
nonpaylorea KoadpunmeaTom upmeefennoil mopmeroct ¢ . Ilox  mocmen-
HEM TOHHIMaeTcs OTHomeHue ofvema mop Vo K obweMy ckedera mopopsl Vo

Vi
g= . - (11-3)

Koaduuuentsr obmeit mopucTocTit M NpuBefleHHOH Memay coboli Baammo-
cpazannl gopMyIaMu

g= 0, (11-4)
= (11-5)

MopucTocTs pasaMYmEEX IO BO3PAcTy, COCTABY M HPOHCXOKIEHMIO rop-
HEIX TOpPOJ, KoaeJeTes B BechMa mmporux mpexeaax (raba. 11-1).

Tabauya I1-1

3navenna rodQpUOBEEHTA NOPHCTOCTH FOPHBIX MOPOT
(mo I'. A. MarcumoBmay)

ITopucrocts, %

i H Unemo
0 AMMEHOBAHAC IOPOJT OIDENE-
LR e | | cpennann | i
Cpemne RNae rTAEACTRIE . . o .+ . . . 90,0 19,83 50,0 | >18

0CATKH
Tounsr TOBh: ok &5 &5 8 5 % 89,0 76,0 80 =>4
PasiuyHEe THANH TOYB ., . . . 65,0 43,75 55,0 > 50

3 3awxas 599.
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IIpodoasscenue maba. I1-1

IlopmeTocTs, 9%

Yuemo
I'pyuns mopox HanmenoBanme TOPOR S s ompese-
manbras | Manbras | CPOREAM [ JeHIM
Tlopoam TeEEm. . & oo 755 % a .| 480 17,33 35,0 >267
BepxHeH gacTn
pramm | éce, adoconmaume cyrmmmxn .| 59,06 | 353 | 450 | >282
Iowposnste cyramasn . . . .| 90,0 24,23 35,0 > 94
|y 0= % PRSI P 55,0 18,30 35,0 31
WsBectroBre 1yder . . . . . , 32,2 20,2 25,0 >4
Ocanounsie |Ileckum peIxmmle . . . . . . . . 50,9 26,4 - 35,0 > 54
MOPOIET
Tleckm yuaoTHeHHBE . . . . . 29,5 11,2 250 | >46
ITecuan Ky KAiHO30M 1T ME30305 420 2,23 20,0 > 683
Ileccuannkm majeos3os . . . . . 26,5 1,09 10—12,0| =110
M3pecTHAKN TOpHCTHE . . . . 34,0 0,21 5,0 > 76
IomoMuTH TOpHCTEIE . . . . . 33,0 1,5 5,0 >9
Tnmaer nsargopmenEsix  ofma-
CTRA & 20 a0 4 3| 8 e e e 54,93 17,23 40,0 > 273
Cnuasl ckaafgaTeix obsgacTeil . 50,8 10,4 20,0 >28
PABE o o oo mhie s m s sw m 6,0 0,1 3,0 >4
Amrmapmr . .. ... ... o - — 1,0 >1
MBI = =65 50 %08 sl 305 & — — 4,0 2
BB o 4« ne v e 55,0 3,28 300 | >33
OEORBL & & s s 5 05 & iE % 49,0 20,0 35,0 >10
Meramopn- | CraEner ragemeTele . . . . . 10,0 0,49 4,0 > 14
TECKAe TOPOJILI
CnaHOoel KpoOBeJBHBIE . . . . . 10,28 1,16 4,0 > 59
CnaHmsl KPeMHHCTEE . . . . . 0,91 0,85 1,0 >2

Mpamop . ... .. ..... 6,0 0,11 1,0 p-2 )
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I podonwcerue maba, I1I-1

i IlopmerocTs, % ieiic
[pynnm mopoj Haummenopanue nopo onpeje-
i T || e | ennnn | “ncm
HBAPEITR | a0 o s e 1,0 >5
Pieaoty LI G s w A0 a 2.4 0,3 1,0 >2
Ampnbomurnr . . . . . .. L. 1k 0,9 1,0 >2
MarmaTnue- Kuncamue
CKme TOPOMY ) Moppupmrsrt . . . .. .... 673 0,38 2,0 >9
Tpammrer . . . . TR 1,9 0,02 1,0 > 50
CmeHATHL . . . . . . . . .. 28 0,5 1,0 >17

OcHOBHE €

dfdysmEar . . . . . . .. .. 6,0 0,6 2,0 >19

WUmrpysmpar . . . . . . . .. 2,0 0,65 1,0 > 10

§ 2. TPAHYJOMETPHYECKHUI COCTAB

Ocamounsle TOPHLEIE HOPOAE, € KOTOPHIMH CBf3aHE OOA3EMHEIC BOJH,
COCTOSAT M3 PAa3JNYHHIX IO MPOWCXOKIEHNI0, cocTaBy, opMe H pasMepy 3epeH
W YACTHUIL.

Oupepenenne pa3MepoB 3epeH W YacTHI,, CIAralomux IOPOJEL, MMeeT
B THPOTEOJIOTHA, WHKeHe PHOI reojoruu u uanke HeTAHOrO MIacTa OrPOM-
Hoe 3Ha4eHue, TAK KaK OT MX pa3aMepa 3aBHCAT MHOTHE CBOHCTBA IECYAHHEIX H
TIEANCTHX TOPOJ.

K rtaxkum cBoiictBam oTHOcHTCA cnmocoGHOCTR TOpoAm: 1) mpomyckats
uepes cebs JREAKOCTH M Taskl; 2) BMemarth B celf JKMIKOCTH, J) OTHAaBaTh
HUTKOCTD NPH OMPE/ICJeHHBIX YCJAOBMAX N MHOTHE ApyTHe.

Ompepenenne pasMmepa 3epeH W WACTAI IO HX OTAEJLHHEM dpaxknuaaMm
HAsBBAIOT MEXQHWYCCKUM, WM TPAHYJIOMETPUYCCKHM, aHannzoM. B saBucn-
MOCTH OT TPAHYJOMETPHYECKOT0 COCTABA TOPHEIX HOPOJ] NPHMEHAIT DA3Imd-
HEle METOJ[H Aamnajanaa.

Hpynnsie ¢paknun, B KOTOpEE BXOAAT 3epHa m dacTnisl pasmepom ot 0,1
no 10,0 aa, ompemensIOTCA METOOM CHTOBOT'O aHAJIM3A, IJIA YCT0 ONPAMEHACTCA
Habop cuT ¢ oTBepeTHAMM pasauuHoro puamerpa (107 7; 5; 25 1; 0,5; 0,25
n 0,1 mm).

Meakune dpaknun, BRIOYaomume dacTumal << 0,1 s, ompenensoTes
METOZOM OTMYYMBAHHMA B CIIOKOIHOIN BOge.l

1 Merojnka NPOMSBOACTBA TIPANYIOMETPHICCKOr0 AHAZMBA HM3JIaraeTcsi B COOTBET-
CTBYIOIEX PYKOBOACTBax mo saboparopmsim paboram (B. 1. Jlomramse, 1952; A.M. Ba-
cuaben, 1953; K.T. Opwmn, IL K. Kyannckmir, 1953 m ap.)

3.
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B ocroBy meroma ormyumsamms momoskema maBecTHA gopmyna Crokca,

KOTOpas IocJe Mpeolpa3oBaniis ee AJIA Ielei 1a60paToOPHOIl MpakTHKYE WMeeT
CHeAYIOMTA BT

v
e V3,58' 107 (II_B)

Ie r — pajayc dacTuisl, cso0oHO Dagalomei B Boje, M
¥ — CKOPOCTEH HaJieHUA YacTHIIH, Ci/cek.

Cornacuo ¢dopmyne (I1-6), pasmmumsie mo Bexmumbe HaCTHIE TOPHOM

HOPOJIBI azKke P HX OIHHAKOBOM YAeJbHOM Bece OYIYT MajiaTh Ha JHO cocyna
C PasaNYHO{ CKOPOCTHIO.

% %

/i) iud

a0 &0

60— 60

4, 4 40 ’« i

20, 24

p .
o4 0 20 30mm g0 40 a2 ] 10 lgd
4, d, 4, Oy

Puc. 11-2. I'pagur rpamynomerpumuecioro  Puc, [1-3. Jlorapndmmaecrnii rpaguk rpa-
cocTaBa. HYJIOMETPHICCKOr0 COCTaBa,

PeayabraTel rpaHyJOMeTpmuecKoro amarmaa TOPHLIX TOPOJ BHEIPAKAIOT
B puge rtabmuny (rabx. II-2) u rpaduxos TPaHyJI0MeTPHYCCKOT0 COCTABA
(pme. II-2, 11-3).

Tabauya I71-2
I'panynomerpruecknii coerap

Conepxanne Qparunii B ofranoit fopme Copepsxanne dpaxmmii mo nx
BEIAKCHIA COBOKYIIHOCTI

HanGonpuuit gramerp - u

Juamerp gacrum, s Comepranne, % QACTHI B CyMMe ("meapgfn
dparmumit, wm s
<0,01 1,2 0,01 1,2
0,01—0,1 7,3 0,1 8,5
0,1—0.5 485 0.5 57,0
0.5—0.1 3204 1.0 894
1.0—3.0 82 3.0 97,6
3,0—5,0 2,4 5,0 100,0

Ws rpadguros rpamymomerpmueckoro cocrana pacopocTpaHCHHE MOIY-
YR OGBIKHOBeHHHIIT 11 ocofenno jorapudmmyecruii Tpapurm.

HAas mocTpoens ofkKHOBenmOro rpaduka ma ocm afciHee B cooTBeT-
CTBYIOIEeM Macmrade OTKIAABBAIOTCA MaMeTPHl TaCTHI (B MmramMerpax),
4 IO OcH OpAWHAT — HPONEHTHOE cofiepaanne Gpakumii M0 UX COBOKYIHOCTH
(cymMmapHEIE mpoment, puc. I1-2). Hemocratkom storo rpadura ssasercs
M3JINIIHAA €ro BRTAHYTOCTH 1O OcH alcnmee, 0COGEHHO ecaM AMAMETPH dHa-
cTall KoXe0.I0TCA B IMNDPOKAX IIpejiesax.

ITOT HEJOCTATOK YCTPAHACTCH Ha JdorapudmmyeckoM rpadure, mag mo-
CTPOCHHS KOTOPOro mo ocu alcumee OTKIAABIBAIOTCH JOTapPH(MEL IMaMETPOB
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YaCTAI, a [0 OCH OPAMHAT — IIPOIEHTHOE CONEPRAHME dparnomii mo UX COBO-
KymHOCTH (CyMMapHBLE nponent) (pme. 11-3).

Tokazamuse na pac. 11-2m 11-3 rpaduKd B TH{POTEOJOTHH ACIOIB3YIOTCA
A OMpefelIeHns MO HIM JeiCTBYIOmEro miIn s eKTHBHOTO AmaMeTpa 1 Kod (-
duiEenTa HEOJHOPOJHOCTH HOPOJEL.

JperTHBEEIM HAMETPOM d, HasHBaeTCA TaKOll AMAMETD, KOTOPHIl AMEIOT
qacTHIE OJHOPOJHONE IOPOMIKI, AKBABAJCHTHOH [0 (QIILTPANEHOHHBIM CBOI-
¢TBAM TAHION HEOTHOPOLHOM IOPOZe. Jror DHAMETp COOTBETCTBYET TaKOMY
IMaMeTpy 9YacTHIl, MCHbIIe KOTOpPOro B HEeOTHOPOJHOM IOPOAe COAEePKUTCS
109, or cymwbl BCexX YacTHI.

IoaroMy Ha rpadmkax TPaHyJIOMETPHYECKOro cocrana neflcTRY O IIHH
(opPerTupHLIi) . AHAMETDP OPEALIACTCA opummatoit, pasmoit 109, uepes
KOTOPYIO MPOBOJMTCA IWHUA MapajielbHasd OCH afcmmee 10 IepecedeHNs
¢ KpMBOil TPAHYJIOMETPUYECKOTO COCTABA. Touka nepecedennd depes OMyIIEH-
HBIii OT Hee TePHeHANKYJIAP IepPeHOCHTCA Ha OCh abenmee, Ha KOTOPOM H IOJY-
qal0T BeJIMUHHY AefCTBYIOIEro AHaMmerpa mecleyeMoil TOPHOW IOPOAH.

KooddmmumeETOM HEOTHOPOJHOCTH HA3LIBAGTCA OTHOICHME nmamerpa
qactmi, cootsercryiomero 609, meficTBYIOmMEMY AHaMeTpy, T. €.

Ko="2. (11-7)

ImameTp dYacTHIL, coorpercrylommii 60%, Ha rpaduke rpamyIOMeTpH-
qeCKOTO COCTABA OMpefeTsieTcd TaK Ke, Kak M TeficTBYIOMmit [HaMerp.

[Ipn ompefeneHAN BOAOMPOHMIAEMOCTH IOPOJ MO neiieTByIONEMY JlHa-
MeTpy K0a(@IIMeHT HEOJHOPOHOCTH e [OJFKEH NPEBLINIATE .

06 OjHOPOMHOCTH TOPOA JfaeT MPe/cTaBICHHC HE TOABKO KodhPmueHT
HEO[HOPOJIHOCTH, HO W OOI[mii XapaKTep KPUBAIX IpanyJIOMETPHUECKOTO CO-
craBa, a MMeHNo: Gomee OHOPOJHLIE TIOPOMIHL 061aTaloT KPyToil KPHBOIl, MeHee
0/lHOPOJHEIe — CPaBHUTEILHO mosioroil KpWBOH TpaHYJIOMeTPHIECKOro co-
crapa. MIOTOURCIEEHEIe HCCACIOBAHIA TPAHYIOMETPIICCKOTO COCTABA mopox
HOCJyZRUII OCTOBOT JUIA PasIMIHELX riaaccHduKanuil X MO TPAHyJIOMCTPIM,
panGonee MAPOKO MpAMEHACMBIE W3 KOTOPBIX OpHEBOAATCA B TabI. 11-3, I1-4

n I1-5.
Tabauya I11-3

Ofman kaaccHpuEanmA MOPOJ MO rPAHYJIOMETPHICCROMY COCTARY

Hanmenosanue paxmmit Kpynuocrn PMMGE:?“““'
Banyss (OKaranmbe) M KaMHI (yraoBaThie) | Hpynune > 800
Cpennue 800—400
Menkne 400—200
Taymeka (omaramnas) m medens (yraopariit Ouenb KpyNHEE 200—100
Kpynnbie 100—60
Cpenpnne 60—40
Menxne 40—20
I'paBmit (omaranueiii) i apecsa (VInoBaTaf Hpynusie 20—10
Cpepnme 10—4
Meaxne 4—2
[Mecaamsie wacTHIE (IECOK) OueHAL KPYNIHEE 2—1
Kpynmsie ; 1—0,5
Cpengane 0,5—0,25
Mengrne 0,25—0,1
TomKmIe 0,1—0,05
[lsTeBaTEC 9ACTHIB (IBLIE ) Hpyunnie 0,05—0,01
Memrne 0,01—0,005
[auAACTEe 9ACTHIb I'pyGrie 0,005—0,001
Tonxne < 0,001
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Tabauya I11-4

Tpexunennan kaaccupuranma rpynToB (FOPHRIX NOPON) mo rPaByioMEeTPHIECKOMY

cocTaBy

(npmnara Beecowsnol nopommoi kKondepermumeir B 1931 r.)

Hassanme rpynta

Copepsanne gactnm, 9%

TIIAHACTRIX NBJICBATHIX
(<0,005.mx)|  (0,05—0,005 sear) | TeCTAHBX (2,0—0,05 sn)

Canna i

Cnupnerwiét rpyaT

[Isrnesaro-rannucTolix
rpyar .

THRIEI CyInHoK
Cpennmii CYyramaoR
ITblyIeBATELE TAMKEBLE CY-
DIHHOR! | o coox wommos &
brresaTeil cpepamit cy-
TITHHOK Tl
Jlerrkmit cyrammor
Hetneparnit serkmit cy-
PIIMHOK w !
Cynecs -
AlsteBaThii rpynT
[nie 0 W u
Hruiresarsiil mecok
Mecor

> 60 —- —_
60—=30 - —_
Bonbme uwem B Kam-
60—30 | moit m3 gBYX Apyrmx g
rpynil B OTAEILHOCTH
30—20 —_ Bonrme ueMm OBIITEBATLIX
20—15 - Bonpme ueM HBIJIGBATEIX

30—20 Boasme gem mecyannix —

20—15 Bonrme gem mecuanbix —

15—10 . Boabme 4eM HBIeBATHIX
15—10 Bosbme uem mecyamsix —
16—3 —_ Boasme geM mEIeBaThix
10—3 DGomneme gem mecqapsx —_

<3 > 50 —_

<3 50—20 —

=B < 20 as

Tabauya I1—5

Kaacenurannsa cueMenTupoBaHHBIX W HeCHEMENTAPOBAHELIX NOPOA 1O rpamyjaoMer-
puveckomy cocrapy (K. I'. Opganm, II. K. Kyunneruii, 1955)

Copepsanne OCHOBHEIX
ITopoast bparumii, %
JnaMerp uwacTHI, M
HEeCIeMeHTHPOBAHHELE COeMeHTHPOBAHALIE
>0,5 ]>(,25 >0,1 >0,01’<0,01
I'papmit Romrmomepar (pasmep |
eped >2,5 mm) . . . . .| — == | ==ct (= —
ITecor BecbMa Kpymuuiii | Ilecyasux BechMa KpyTHO-
sepumcTHil  (pasMep sepen
25—1,0 mwm) . ... ..| — — == = ==
.» KPYITHO3EPHMCTRI Hecuanmr KpyInHO3ep-
HECTRE . . . . o . .. . o280 — | —=| — | <10
»» Cpe[He3epHHCTEI [Mecyammk  cpegmesepmim-
ORI oo w5 sk o g o o— | SEE| || = (&1
y» MEJIKO3epHHCTHIN [lecuammk Menwos3epHUCTELL | — — >80 — |10
»» TOHKO3EPHHCTHLI - TOHKOSEPHUCTLIH | — — = | >80< 10
y» TIIMHACTBIIT - TAWHACTRIH , .| — — | — | — |<&0
I'nmura necuamas Coamer . . . - = : « « « — — — — |>380
Fmnma (5711 (s P | e — - — | >75
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§ 3. BJAKHOCTD

B mpEpogHHX yCJA0BUAX IOpHEE HOPOABI BCETAA COMEPHHAT TO MM HHOE
koamdecTBo Bojbl, Ilpm aToM B HOYBAX M MOPOAAX, 3ajeral0NiuX BHIIE 3epKaja
HOJBeMHEIX DOJI, cOJlepiKaHue BOJB B TedeHHe rojla pesko MeHAercd, B 3aBu-
CHMOCTH OT W3MEHEHHA HJIEMEHTOB TUPOIOr0-MeTe0POIOrHIeckoil 00cTaHOBKME.
Hmxe 3epkala MOJ3eMHHIX BOJI BAaKHOCTh TOPHEIX IIOPOjl HPaKTHYECKH
ocTaeTcA MOCTOSHHON W ABIAETCH MaKCHMaJbHO BO3MOFKHOM JJIA BTIIX HOPOJX,
HMEIOIIHX ONPeJeICHHYI0 IIOPHCTOCTh.

EcrecTpenHad BIaykHOCTL OIpefcidercA mo ofpasmam MOPOA ¢ HeHapy-
MeHHOI CTPYKTYPOi, T. €. B MOHOJMTAX, OTOMpaeMHX u3 WypPOB I APYruaxX
pepaborok. [liA mpejoxpaHeHHA BJArd OT HCHAPeHHA MOHOIHUTE HAa MECTe
X ordbopa mapapuHNDYIOTCA.

BeamunHa ecTecTBeHHOH BIasKHOCTH OIIpefelgeTcA IYyTeM BHCYIIHBAHUA
ofpasma mccaeyeMoil ropHoil MOPOXLI A0 HOCTOAHHOrO Beca, MpUYeM KOJIH-
4eCTBO CONEP/RAMIEHCA B IOPOAE BOALI BEIPAsKAlOT BecOBOM 11 00BeMHOM BJIasK-
HOCTBIO. :

Becopasa BIa/KHOCTH -— OTHOIWIEHHE Beca BOJB K Becy CyXOil HOPOAE

Ws = —‘?—q:q—- 100%; (11-8)
c
rjae Wy — ecrecTBeHHAsA BecoBad BIAMKHOCTB, 9);
gs — Bec o0pasna mecaejyeMoil rOpHOil HOPOJH ¢ eCTECTBEHHOH Biak-
HOCTBIO, 2,
ge — Bec olpasma Toit ke mopopsl, BHeymeHHod mnpm 105—106°C.

OfpeMHAA BIAMKHOCTH BHPaskaeTcs 00HeMOM BOA, cogep:amteiics B 1 cu3
BIaXKHOI MOPOXEI, U ompejesserca mo gopmyie

W0:= Wsd, (11-9)

rie W, — o0neMHAasg BIAMKHOCTE, %;
Wy — BecoBasi BIAKHOCTB, %3
6 — o0neMHBIT Bec cyXoi moponsr, 2/ca’.

Kpome sTux mnokasatedeil ecrecTBeHHOHl BIa/KHOCTH TOPHEIX TOPOR,
OpH THAPOTEOJOTMYECKHX HMCCAC[OBAHMAX OHPefiedAeTcA OTHOCHTEJAbHAA
BIAKHOCTh WIN KOdQPHUAEHT BIAKHOCTH HOPOAH, a Takske Aedunur ee Ha-
CLIDeHUA BOJOI,

KoadduumenToM BIasKHOCTH IOPOAB HA3KBAETCA OTHOMEHHE 06BEMHOIM
BIa;KHOCTH JaHHOH mOpoAnl K Koaddunpmenty ee mopucrocTH

Epald, (11-10)

n

13 dopmym (11-10) carepyer, aro s aGeomorno cyxoit mopomst Ky, = 0
UpH OOJHOM B3aNOJHCHAM HOP BOROM KW =1, IIo roapdunmerTy Brak-
HOCTH HecYaHHEe TOPHLIE IMOPOJH PasJleiA0TCA Ha TPU BHJa:

1) cyxme mecku, xorga 0 < K <1/s;

2) Bnammsie, korga /s < K, < %/s;

3) Mokpme o HachmeHmA, Korma %/s < K, < 1.
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JMedmuuroM Hackmenus HasmBaeres PasHOCTH MeMy NOJHOH BJaro-
CMKOCTRIO H €CTECTBEHHOH BJIAKHOCTBIO IMOPOIE

d ':Wn_ B — Wa, (11‘11)

rpe ds — nedmnur wackmenma MOPOIEL, %;
o5 — HOJHAA BIAT0EMKOCTh AAaHHOH mopous, %:;
Wy — ecrecTBeHRAA BIAKHOCTD 9TOM e IIOPOJEL, %.

§ 4. BIIATOEMKOCTB, BOIOOTIIAYMA 1 BOJIOTTPOOAITAEMOCTh

Baaroemkocrs. BaaroemxocTsio TOPHHX WOPOJ HAa3HBAalOT CIOCOOHOCTE
UX NpUHAMaTh, BMEMATE U YAeP;KUBATh OIpejeIeHHOe KOIMYECTBO BOTEL,
Xapakrepusyerca ona Kod hdummenTonm BJIar0@MKOCTH, KOTODHI BEIPA:KAETCA
B BECOBRIX i 00beMHLIX mponenTax. B meprom ClIy4ae OH DABHACTCA OTHO-
UIEHITI0 BeCa BOALI K Becy CyXOiMl MOPONH HaHHOTO 00pasia; BO BTOPOM — OTHO-
IHCHHIO 00'beMa BONBL K 06BeMy obpasma.

Bsaumocensn Mexay Becosoit m o6memmoit BIIATOEMKOCTAME BRIPaKacTCA
o pmyaoii

Wu_ B == WB‘ Hd, (11‘12)

rae Wy s — xoaddpunment obmemmoit BIIATOEMKOCTH, 9;
Wy, s — xooddunment Becopoit BJAT0eMKOCTH, %:
J — obsemumii Bec CYXO0ll IOpOJEL, 2/ca®.

CoorsercTBerRO BHmam BOAL, COMEpRAaMUIMCS B TOPHEIX NOPORAX, pasin-
Tal0T THIPOCKONMYECKYI0, MOIEKyTAPHYIO, KaInIIAPHYI0 W MOJHYH BJIATO-
€MKOCTh TOPHHIX IIOPOJ.

Farpocronuueckan n MOJERYIAPHAA BJIATOCMKOCTM OTBEYAOT KOJIM-
HYECTBY THI'DOCKONMYCCKON M IICHOMHON BOMHI, yAepRuUBaeMoit Ha moBepx-
HOCTH HaCTHI[ TOPHKIX HOPOJ 3XCKTPOMONCKYIAPHHMYE CHIAMIL.

Kanwnasapras sraroemrocts COOTBETCTBYET BAMONHCHMIO KallMJLIADPHEX
Hop BOMOIl; moiXHAA — IIOTHOMY HAaCHINEHHI0 T'OPHOIT TOPOJILl BOXOIA.

Maxeumanpaas rurpockonuueckas BJIArOCMKOCTh XapaKTCPH3yeTca Hau-
GoXBmMAM KonmaecTsoM BOJIBI, ROTOpPOe MOKeT afcopOmpoBaTh TopHAS mopoja
8 BO3IyXa, MMEMET0 OTHOCHTENRHYI) BIAKHOCTD, pasayio 1009,.

AKRCHIMaJbHAsA MOJEeKYJIAPHAA BIATOSMEOCTD COOTBETCTBYET Hamu(OIb-
HICMY KOJHYECTBY COAepaeiica B Hell mIcHoTHOMN Boziet. Ompesienserca ona
METOlaMi LEeHTPADYTHPOBAHUA, BIATOEMKNX Cpe/l, BEICOKHX KOJOHH.

IIpu meroge DeHTpudyrupoBanmsa OPEMEHSAIOTEA TaK
HashiBaeMble CyHepUeHTpAyTH, B KOTOPHX coamaercs neHTpoferkHas cHia
B 70000 g, ynarsaoman ua obpasna TOPHOI MOPOAH BCIO CBOOOMIHYIO BOTY.

ITocae UeHTPAPYTAPOBAHNUSA B TOPHOI HmOpojie OcTaeTcA INIEHOYHAs BOfa,
KOIMYeCTBO KOTOPOHl M OyfeT paBHATHCH MaKCHMATLHOIN MOJICKY A PHOMA
BJIaroeMKocTH maHHOH mopomsr. Ilpmuem PaccuuTEBaeTcs MaKCHMaJLHAA
MOJMIEKYyIAPHAA BIAroeMKOCTh IO (opmyite

Wyn = @ngi 100, (11-13)

C
rie Wys — koapdunmeHT MakcnMambmoi MOJICKyJIADHON BIAaroeMKOCTH, %;
&w.» — Bec obpasia HopojH, CofiepsRaImeil MIeHOTHY 0 BONY, 2;
§c— BeC  TOro e ofpasma, BHCYmeHHOrO OpE  TEMIEpaTy pe
105—110°C.
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MeTopx BIaroeMKHX cpej UpAMeHAeTcA AIA OUOpCAEIeHEA
MaKCHMaJBHON MOJCKYIAPHOI BIaroeMkocTa ramaneTiix mopoj. [lo A. M. Ba-
cunnesy [1953], on sarim9aeTcH B ciefylomeM:

a) mOpojy B MOPOMIKOOOPA3HOM COCTOAHHH HPOCEHBAOT €Epes CUTO
0,5 ma; ‘

) Gepyr okomno 50 2 MPOCCAHHON MOPOAH W 3aMEMHBAIT C BOMOi [0 CO-
CTOAHNA TYCTOIl KaIImIh;

B) Ha Kycouek TKamm (Darmera, ImesiKa, IO0JIOTHA) KIALYT MeTajlamie-
CKYI0 IUIACTHHRY-mMa0M0H TOMuHOR 2 MM ¢ OTBEpCTHEM B LCHTPE JHaMer-
poM 5 ¢

r) oreepcrme malJ0HA BAMOJNAETCA MPUTOTOBICHHOM IPYHTOBOH Mac-
coil, mpudyeM H3OHTOK ee, BEICTYHAIOMUMI M3 OTBEPCTHA, YAAIAETCA HOMIOM,
moedie 4ero ma0JOH CHEMAT M MOJY4YeHHYIO JICHENIKY TPYHTA HOKPHIBAIOT
¢cBepXy BTOPHIM KYCOYKOM TRAHM;

1) OpUTOTOBJEHHEIH TakuM myTeM o0pasern PPYHTA IOMEIIAIOT MEELy
IBYMS caosiMa (GEIBTPOBAILHOI Gy Marn (Kansi cxoif cocrout uz 20 IOCTROB);

) moBepx (QMALTPOBAIBHOM OyMarn yKIajLBaloT AepeBAHHEE OTICYRH
M MeTajiMuyecKHe IUIACTHHKMN, TOJNIAHA KOTOPHX cooTBeTcTBeHHO pasHa 10
H O MM

i) obpaszel, 3aKIIOUCHHBIT ME/Ky KYCOTKAMH TKaHu, JHACTAMH ¢uInTpO-
BaILHO OyMarm ¥ OMEUYKAME WIH METaJIHIeCKUMH INIACTHHKAMA HOMe-
maeTcsA [OJ THJPABINUECKEH mpece, Ha KOTOPOM cikatme RoBOaAT 0 65—
70 ke/cm?;

3) mpeccosanme BexyT B Tedemme 10 mummyT;

M) IO OKOHYAHMH IPECCOBAHWA YHAXAIOTCA AOMEIKH, QUIbTPOBATbHAA
fymMara W KyCOYKH TKAHI;

K) yCTAHABIMBAETCA 3aKOHIEHHOCTH BOMOOTHAYH TPYHTA MyTEM crabanus
JETCIMIKH, XPYIKOCThH KOTOPOil yKameT HA 3aKOHYCHHOCTR, & MATKOCTH —
Ha HE3aKOHUCHHOCTHL BOOOTAAYH,

a) B cayuae He3aKOMYCHHOCTH BOJOOTAAWI ONHIT MOBTOPSETCA HPH HoaB-
mei MPOIORITeIBHOCTH HpeccoBanus (10 30 mmn);

M) mo o6pasiy MOPOJE, BI3ATOMY H3-IOJ Hpecca, OMPENEeACTCA MAKCH-
MAZBHAA MOJEKyJspHag Biaaroemkocts mo ¢dopmyre (L1-13).

MerTon BHCOKHX KOJOHH NpPUMEHAETCH A ONpeJeleHmsd
MaKCHMAJALHOI MOJERYIApPHoil BiaroeMrocTn meckoB. CymuocTh €r0 3aKmio-
qaeTcsa B CJIEYIOIIEM.

CrmenmanbHas coctaBuas Koxonma (puc. 11-4) samoauserca HeSOXBLIIMMA
MOPTHSAMYI MCCICYeMOro TMecka, KOTOPHIH MOCTYKUBAHMEM II0 KOJOHHE M TPaM-
foBaHUEM HECKOILKO YILIOTHAETCS.

CHnay depes pe3wHOBYIO TPYOKY IecOK B KOJXOHHEe HacHINaeTcA BOTOM
[0 TOJHON BIATOEMKOCTH. 3aTeM pe3mHoBad TpyOKa OTCOeJMHACTCA M BOJC
Nal0T ¢Tedb. J[IA MCKIIUCHNA MCOAaPeHMA BOAL W3 BePXHAX CEKIMI KOJOHHEH
Bepx ee J0/KeH OHTH TepMETH3HDOBAH.

IMocse MOMAHOTO MPeKPAMEHAs TPABATAIIHOHHONO MCTEIeHIA BOJEl M3 KK~
Mo CceRIMH KOJOHHEL OTOMPAloT MpoGKl mecKa M ONPE/eJIAI0T ero BOJOHACH-
menHocTh. 110 JAHHENM 9THX ONpefeJCHMil CTPOHTCA TpaguK 3aBHCHMOCTH
BOJOHACHINCHHOCTH IIeCKAa OT BBICOTHL B3ATHA mpobut (puc. 11-4).

IMo rpadmky ycTanapimBaeTcA MaKCHMAIbHAs MOJIEKyIApHas BIaro-
eMKOCTH, KOTOpasg Oy[eT COOTBETCTBOBATH CPENHEMY 3HAYEHIIO HOCTOAHHOI
praskHocTH mecka (orpesok Wy, p, ma pue. 1[-4), maxopamerocs B BepXHeH
9aCTH KOJOHHHI.

Ilo BIAaTOEMKOCTH TOPHEEC HOPOME PasflesiorcA: Ha BiaroeMkme (Topd,
W, TAWHA, CYNIHHEKH); caabo BIaroeMkme (Mel, MEpTreJb, TINHACTHI TECOK,
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néccOBHE IOPOME) M HEBIaroeMKHE (MOHOIMTHEIE MArMATHYCCKHE, METAMOP-
dmueckne W OcaJloYHEIE TOPHBIE MOPOJBL; HECOK, rpapmif, rajibKa).
Bopoornaua. Bopoornaua — crocoGHOCTE TOPHBIX NOPOJ, HACHIIEHHBIX
0 MOJHOII BJIarOeMKOCTH, OTAaBaTh 9acTh BOJEL IyTCM ¢BOOOJHOr0 CTCKAHHA
[MON BAMAHACM CUJIBl TAMKECTH.
Bopoorjaya TOPHHX TOpPOJ| XapaKTepH3yeTcd roaddrnmenToMm BOJOOT-
1aum, BHIPA;KAEMOM B JOMAX eNHHNNE HIM HOPOIEHTaX. Hoadduimment Bogo-
orjaum OOBIYHO OIpefieiadeTca HO dop-
& MyIe
‘ :| ————— 0 }u_a =Wys— Wi, (11“14)

1§ .| W rae py — KoadduuuenT BoAo0TAAYH, %)
Wy — IOIIHAA BJIATOEMKOCTB, %;

i W . — MaKCEMAJIbHAA MOJCKYIAPHASA

m i 28 BIAT0EMKOCTD, Y.

Benmuuna xosddummenta BOLOOT-
] Tl e Ay’ 3aBHCHAT OT TPaHYJIOMCTPHUCCKOrO
= ‘ \ cocTaBa IOPOJ, BA3KOCTH BOJIBI U IIPO-
m. _______ m———— LOJGHUTEIBHOCTA JPEHUPOBAaHHA TOpP-
e ! HOH MOPOJIEL.

i Cpepaue 3mavenna Koadduumenra

l W  BOZOOTAAYH HEKOTODPLIX LOPOJ HpHBe-

0 W W & 80 10 nems B Tata. 11-6.
BopgenpounnaeMocrs, Bogonponn-

Pue. 11-4. Ompepenenne MaKCHManbHOIM

MOJIEKYISIPHOIT  !BjaroeMrocTH  HECKOB I[AeMOCTH TOPHBIX IOPOJi— CIOCOOHOCTS
MPTO[0M BHICOKHX KOJIOHH. nx mpomyckagk uepes ceba BOJIY.
* Tabauya II-6
Cpenune spadenna xodddumuenTa BOICOTAAYN IOPHBIX

MOPOJi B JOIAX €IHHHIGI

(mo O. B. Crmpremno)
Koadrmuent
Topams BOJ0OTHAYH
TOHKO3EPHUCTHE TECKH H CymecH . . . . . . 0,10—0,15
Mesiko3epHECTBIe M IJIMHHCTHIE LEeCKH . . . . 0,15—0,20
CpefXHC3CPHHACTHIE MOCKM . . . .« o & & o o = - 0,20—0,25
K pyNHOSCDHNCTHE I IPABEJUCTHE IECKHM . . . 0,25—0,35
[lecyanmKi Ha TJIMHACTOM IleMeHTe . . . . . . 0,02—0,03
BypREETAR ;. 5 o v d e slithw @ e w 0,02—0,05
V3BCCTHAKH TPEMIWHOBATEIE . . . . - - - . - 0,008—0,10

Bo0NpOHAIAEMOCTs 3aBACAT OT pasMepa COOCMIAIOMITXCA MEHKIY coboii
OOp M TPEIAH B TOPHEIX HOPOJlax M XapaKTepu3yeTcs roapuuenTOoM HHIB-
Tpanyum, NMEIIIM PasMepHOCTH CKOPOCTH (cm/cer, m/cer, m/cymru).

Takad pasMEpHOCTb HOMIy9acTCA U3 BaKOHA ampeiinoil ¢miIbTpanun —
zaxoHa JlapcH, COriacHO KOTOPOMY KOJIMYECTBO dunbTpylomeiica BOAL B efu-
HIIy BpeMEHH IPSMO IPOIOPIHOHAILHO roadpunmenty Quasrpaun (K),
wromayy dmiabTpanun (#) @ rUapaBINIecKOMY TpajiHeHTy (/) B mepsoil cre-
oeHHm, T. €.

Q=KFI. (11-15)
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2
F

Pagpnenus mpasyo u aesyio sactn ypasmenma (II-15) ma F, momydmm

= K1, rne% = v min
v = KI. (11-16)

N3 gopmyan (I1-16) ecaexyer, aro Kosddunuent guiasTpanus ecTh CKoO-
pocTh PUABTpaIiiM IPH TpajdeHTe, PABHOM eIHHMIE

v=K npan I = 1. (11-17)

®opmyaoit (11-17) onpesenserca CKOPOCTHAA Pa3MePHOCTh KoadduuumenTa
GuALTPaIng TOPHBRIX IOPOM.

Ck ' octh QmisTpamum He paBHA JeilCTBUTENBHON CKOPOCTH J{BHKEHHA
HOfI3eMHHIX BOJ[, KOTOpag MMEeT MecTo B cOo0OIMalomuxcd Iopax, TPemuHax H
mycToTax TOPHHX mopop (em. ra. X).

Hwxe » taba. 11-7 mpueopsatcs OpHeHTHPOBOYHHE 3HaYeHHA Koaddm-
nEeHTa BORCOpommnaemoctd (mibrpanmm) IJA HEKOTOPHRX TOPHEIX IIOPOJ
(mo A. M. OsurBHEKOBY).

Tabauya II1-7

Spaucnua ros¢dunmenTa QrEILTPAUUH [T HEKOTOPBIX FOPHBIX NOPOA
(mo A. M. OBYHHHHKOBY)

3Ha‘£BHIIB road-

‘ MIHEHTa

Hanmenosauue mopoj $uabTpammn

K, m/eymru
l'aneqanKyE, KPYIHO3CDHUCTEC HMOCKH, K]PYIHOTPEI(MHOBATLIC T 3a-

KAPCTOBAHHEIE MOPOAS! (XOpOIO BOAONPOHMIAGMEE MOPOAL) . . . . 10
[ecku, TpemmuoBaThle TMOPOAK (BOAONPOHUIACMES MODOMEL) . . . 10—1
Meprenn, necuannku, cynecn (cabo BOJOIPOHAIACMEE IOPOAR) 1—0,01
IAmEMCTEE MeCYAHNKN, CYIECH, CYIJIHHKH, MAarMATHYecKHe, MeTa-

mopduueckne n ocajounnie IMOPOAN ¢ BOJOCHOH TPEHIHHOBATOCTHIO

(BecbMa ¢iab0 TPOHMIMAEMEIE ITOPOABI) . . - . « « = « = + =« « « 4 0,01—0,001
I'AnBE, MOHOJINTHEIE MAMATHIECKHS, MeTAMOP()HUCCKAE I 0CaT0IHEIE

HOPOJB (HpAaKTHYIECKH HENPOHMNACMEIC WM BOJOYNOPHBIE TTOPOJE) < 0,001

§ 5. HKAIMJIAPHOCTD

Kax orMmeuasioch, TOpHEIe IOPOIH cofepskaT B cefe IOpPH, IYyCTOTH H
TpeIMEL Pasiuuanx Gopm m pasmepos. Meakne mopsr o0aaial0T cBOCTBAMA
OOEIMHEIX KaOmaApHLX TpyGOK M OTIMYAITCA OT MOCAEHUX TONBKO (Gopmoil
CBOEr0 CCUCHES M OPHEHTHPOBKOII B IPOCTPAHCTBE.

KanmaasapHEee MOPH TO cOO0IMAIOTCA, TO pasofmjaloTcs Memay cofoil u
06pa3yioT B IIOCKOCTH M MPOCTPAHCTBE CAMKHYI0 KaImUIApHYIo cerb, B aome,
PaCHOJOKeHHON BHIIE YPOBHA IOASEMHHX BOJ, PasBHBAlOTCA KalNJJIADHEE
ABIeHnA. B KaIIIIApPHHIX NOpaX FOPHEIX IIOPOJ MOBePXHOCTHL BOALI mpuobpe-
TaeT BUJ MCHICKA, O0pamEHHOr0 BHIOyKIocThl0 K Boge (pme. 1I-5). Cmm
'HOBePXHOCTHOrO HaTAKeHHA b HampaBIeHH IIPH 3TOM IO KacaTelbHOil K Ina-
POBOIl MOBEPXHOCTH MeHHMCKA. Beprukaibubie cocTaBAAOIIME cc CHJI MOBePX-
HOCTHOTO HATAMREHNs, KaKk HAOpPABIeHHbe B OFHY CTOPOHY, CYMMHDYHTCH
B cmry P, moj geiicTBEmeM KOTOpOil BOJa B KaNHJLIApe IOJHHMAETCHA IO Bl
coril Hy. 9ra BHCOTA CIYKHAT Mepoil KamW/JIAPHOCTH TOPHHIX mopop. Ompe-
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measerTcss OHa Tpemsa cmocobamm: 1) mo smmmpmdueckuMm gopmydam; 2) OIEIT-
HEIM TYyTeM — B CTeRJIAHHON TpyOke; 3) ONBITHRIM HOyTeM — B KaOWJJIsApH-
MEeTpax.

1. laa opmbiamiKeHHOrO OipefielieHns BHICOTH KANMJIAAPHOTO HONHATAA
nonn3yioTea gopumynoit Hozern

Byl S

o (11-18)

rige Hy — pricoTa KammiagpHOTO TONHATHSI, CM;
n — o0mas MOpPHCTOCTh, B JOJAX ©JMHIIEL
d, — meficTByIOmMAil maMeTp MOPOHL, Cif.

2. OODBITHEIM IyTeM BHICOTY KAONIIAPHOTO NOSHATHA  OOPE/easioT
B CTERIAHHON TpyOKe mumamerpom 2—3 em, cHEH3Y sakpeToil mapaeii. TpyOka
YHRpemigercd Ha UITaTHBE H HADOJHAETCS HMCCHAeJIyeMbIM IIEeCHOM. HHH{HHﬁ
koHen TpyOru Ha 0,5—1 em morpy:xaerca B Bopy. Uepes ompemeneHdanii me-

e Y V'gmﬂem
- nodsemsix Jod

— = - —_— i *  —

Pnc, 11-5. Cxema RalMIAPHOTO LOJLHEATHH.

PHOJ BPEMEHH, 3aBHCANNMI 0T pasMepa 3epeH Iecka, mocje[Hnil B 30He Ka-
OIJIIAPHKIX ABJICHUA MpuodpeTacT TEMHYIO ORPACKY, OTIMYHYIO OT LiBera cy-
xoro rpyurta. JlumHa croafa mecka ¢ TeMHOI OKpacKo# paBHA BEICOTe Kalmi-
aapHoro nopEAtnA Hy (puc. 11-6).

3. B rammaaapmmerpe I'. H. HameHcroro ! BrCOTa KamMIIAPHOTO IOJ-
HATHA OIpefelsercs cuepyomum myrem (pue. 11-7):

1) B chemusniil crakam @, BeTABIAEMEH ¢ TpuTHpKoil B marpyGok b, Ha-
CHITTAIOT TmecoK Ha BECOTY 10—12 cx; mecor HECKOILKO YHOIOTHACTCHA IIyTeM
JerKOT0 TPaMOOBAaHUA;

2) oTkpmBaercA 3aykiM I M meCcOK MOCTENEHHO HACHINAETCA BOJOI Ipw
3aKPHTOM 3aRuMe 2;

3) mocle DOXHOrO HACHUNEHWs [ecka BOLOM, KOTOpOe yCTaHAaBINBaCTCH
OO0 MOSABIGHWI0 HAJ MOBEPXHOCTHIO ero cios Bogel B 0,5—1,0 cae, samum 2
HEMHOTO OTKPBIBAGTCS, LPH HTOM YDPOBEHb BOJE B TpyOKe ¢ OyAeT mOCTemeHHO
OOHIKATBCSA [0 TeX MMOpP, IMOKAa He IPOH30HAeT Ierknii cKadoK yPOBHA B DTOH
TpyOKe, cOOTBETCTBYIOMNII OTPHBY BOIH OT IMecka B matpyore b. Ionoxenme
VPOBHA BOMBL B TPYOKe ¢ B MOMEHT CKavKa, OmpefiensaeMoe Beamdnnoil i, coor-

1 HomCTpykuusa KAaOWUIAPAMCTPA HAME HECHOTBKO H3MEHCHA.
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BETCTBYET BHICOTE KAIMJLIAPHOTO HOJHATHS BOAR B UCCJICTYEMOM mecke, [lasa
yTOUHeHNA BednduWHE /{ ONBIT HOBTOPACTCA TPH Dasa.

B rampueTHX TOPONAaX BHCOTA KAOWILIAPHOLO IOMHATHAA ompeJenaeTca
Ha KammuiapuMerpax, OIH3KHX IO NPUHIAIY neficTBUA K BHINEOONCAHHOMY
(vammmmapumerp B. M. XaycTora).

BricoTa ¥ CKOPOCTh KamMJIAPHOTO TMOAHATAA 3aBUCAT OT pasMepa Iop,
TeMIepATYPhl ¥ MHHEDaIA3amuu BOJE, dopMEL 3epeH U JPYrux daxropos.
Yeym Goablle pasmMep IOp, TeM MeHBIIe BRICOTA M Goapnie CKOPOCTh KalMILIAD-
HOro HMOJHATAS M HaoOOpOT: YeM BHIIIE
TeMmepaTypa, TeM MEHBIIe BEICOTA Ka-
mapasproro nogaATHA. G yBeImdeHneM
MITHEPaIH3ATIA BOJEL CKOPOCTS MOMLHsI~

»

nj-n R R A R e R AR

B
= — ]
Pue, 11-6. Oupepenesniie BBHICOTHI Kalild- Puc. II-7. HanmuiapuMmerp CHCTeMBI
JAPHOTO TOAHATHA B cTeRJAARNOIl TpysGIe, I. H. Haumencroro (maMenemmubI).

a — ¢TaKad CTERIAHHEN ¢ 1epPOPUPOBAHHEIM LHOM
(chemaklt), b — maTpyGoR CTeRJIAHAR; ¢, d —
TpyOKH CTeRJIAHHES; e, f, 9, h — TpYOKH pesH-
HOBLI¢; | — HamlopHaa EeMKOCTh] 1, 2 — BamuUME!.

i majacT. XapakTep pacTBOPEHHBIX B BOAE CONCH Taiyke MMECT SHAUCHHC.
IIpsr opmoit 7 TOIl #Ke KOHIEHTPALUI BOJIEL CROPOCTH RATMIIAPHOTO MOAHATASA,
mo nammasv C. I, Kpasrosa, yOmBacT B IOC/IC/LOBATCALHOCTH

(H,0— NH,C1—K,S0,—(NH,),80,—NaNO;—NaCl—Na,COy).

OmnpejieieHue BHICOTH KAMLLIAPHONO HOJHATI B IMOPOAAX MMECT Goas-
moe HpakTHYECKOEe 3HAYeHHe MPH H3YIeHAM IPMIH nedopmannil TPyHTOB
B JOPOKHOM JieJie, NYYeHHsI CPYHTOB HPH HX IPOMEp3amili, HpH 3QTOMRCHER

$yHIAMEHTOB COOPYIKEHMIl Ha ydacTHax © OAM3KAM 3ajieraHueM IOI3eMHBIY
BOJ OT MOBEPXHOCTI 3eMIN.
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B rabxn. I1-8 mpusopsrcs umdpossie 3maveHmA BEICOTE RKanmIIspHOTO
HOJIHATHA [ HEKOTOPHIX pasHocTeil mopo.
Tatauya IT-8

SHAYEHHA BBHICOTHI FANIIIAPHBIX MOAHATH A HEROTOPBIX
rOpHBLIX MOpox

3mavenne

Hanmenonanne nopogn H:_:l z::

Mecor mpymmosepumersiit . . . . . . . . . . . . . 2,0—=3,5
»  cpegEesepHWeTrmti . . . . . 12,0—35,0
» MearosepumeTmid L, . . L . . 35,0—120,0
DVBBEE - r =2 oo o i 5 5 2 i i 50 e o e . e 120,0—350

Cyranuoxr 350—650
l”mmanemaﬂ....‘............... 650—1200



Tnasa II1

TEPMUYECKIE CBOMCTBA TOPHBIX TIOPOJL 1 X 3HAYEHUE
B 'UPOrEOJIOI NN

§ 1. NPEIBAPUTEJILHBIE JAMEYAHRA

TepMudecKie CBOMCTBA FOPHEIX MOPOJ I reoTepMUYeCKIe XapaKTepPUCTHRA
TeIIOBOTO PE;KHMA 3eMHOH KOPH HMEIOT GOibiloe 3HAMCHIE B FUPOTEOIOT Y
Op# pemeHEN MHOTHX BOIPOCOB, CBASAMNAIX C n3ydeHueM:

1) TemmepaTyphl TOA3EMHEIX BOJ OTHEILHELX paiioHOB B TECHOil CBA3H
¢ re0JIoruuecKoil meTopHeil paspuTHA IMOCIeHIX I 11X RIMMATHUECKIME, Te0-
MOP(OIOTHICCKEMI ¥ TCOMOTO-CTPYKTY PHBIMI YCIOBISAMM;

2) TemmepaTypH e€CTECTBCHHEIX BHEIXO/I0B mOIBEMHBIX BOJ Ha HOBCPX-
HOCTH, T. €. TEeMIEPATYPH BOJA MPCCHBIX, COJCHBIX X MEHEPAABHBIX HCTOU-
HAKOB;

3) TemmepaTypH MepPaIHX OPHEIX HOPOZ, AMHAMAKE Mep3I0THOTO IPO-
mecca H TEMIEPaTYPHOrO PesKEMA MOA3CMHBIX BOL B paiionax MHOTOJETHEH
MEPBIIOTH;

4) Teo;OrmIecKOro CTPOCHU paiioHOB PacIpOCTPAHCHIA TOJBEMHELX BO,

5) paspesos rayGoxuX HeTANHX CKBAZKUN B HACTH BEIABJICHAA B paspe-
3aX BOJOHOCHEIX TOpPH3OHTOB.

TlepedncieHnbe TH{POreoIOr MIeCKUe M TeOIOTITIeckino zafaul PenanTesd
OO0 peayibTaTaM TePMIYeCKUX Hecie0Banmil, 3aKIIOYAMAXCA B H3YHCHIN
TePMHEYECKHX CBOHCTB FOPHHIX HOPOJL I FCOTCPMHYECKIX XapaKTepPUCTHR Te-
MJIOBOTO PeKIMa 3eMHOIl KOpEHL.

Jls mpom3BoicTBA TEPMHIECKUX peeIeoBaEnil paspaboTana COCNHAL-
HAsl AammapaTypa, a TAKIKe METOJMKA IO OMPEJCJICHII TEIIOBLEIX CBOICTB
FOPHEIX TOPOJ, B Ja0paTopii I CKBAKMHAX, HAMEPEHUI0 TeMIepaTyp B pas-
IMIARX 00 Tay6HHe ¥ KOHCTPYKIUE CRBAATHAX I 110 o6paboTke TepMUIECKNX
KPHBEIX (TePMOTpPaMM).

Omcanne ammapaTypsl, METOJAKH IPOBEIEHHs TePMHTCCRIX meeIeLoBa-
mmii B CKBAKMEAX M MeTofoB 00palOTKE pPesylbTaToB ITHX HccIeOBaRT
pXommT B OCHOBHOM B 3ajjady TPOMEICIIOBOH TeOQHIMKH 1 moppo0HO M3JIa-
TaeTcs B CHENUAJLHEIX PYKOBOJACTBAX.

Kpartkoe omucanme TpHGOPOB MO H3MEDEHIIO TeMOepaTypsl MOI3CMHEIX
BOJ B WCTOYHMKAX, CHBJKAHAX M JPYTAX BOJONYHKTAX JlaercA HIDKEe
(cm. ra. XXXTI). B paumoit ke riaase NPABOAATCA TONBKO Te CBEIEHNA,0IPE-
pexenns o GOPMYIIHl, BHAHHE KOTOPEIX HEeOBXO0AMMO TAAPOreoIOTy IPH ONEeHKe
pesyiLTATOB TEPMUUYECKUX gabmofgeHuil A TUJPOreoJornIecKIX neJsiei.

K raxmM cpejcHmAM OTHOCATCA: 1) TEMIOMPOBOAHOCTD TOPHEIX HOPOA;
2) TemioBOe CONMPOTHBJICHHE MX; 3) TemmoeMKOCTh; 4) TeMmepaTypoUpOBOA-
HOCTH; D) TeorepmmuecKmil TpajMeHT U 6) reorepmmueckad CTYMCHE.
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§ 2. TEPMAYECKHE CBOHCTBA TOPHBIX IOPOJ{, TEOTEPMIYECKHE
TPAJUEHT M CTYIIEHb

Ten10n0poBOIHOCTE TOPHBIX TOPOJ

TenaounpoBOJHOCTL TODPHHX OHOpOJ Xapakrepa-
3yercA K03 QOUIMEHTOM TEIIOMPOBOHOCTH HIM YAeALHOI TeIIOIPOROHOCTHIO.
Roagdmuuent remronposojinoctit B cuereMe METp — KMJIOrpaMM — dac paseH
KOIM4ecTBY GOJBIIMX Kajopuii TemiTa, DPOXOJAMUX B 4ac dyepes cedenue 1 x?
B HampaBJeHWH, NePHCHAUKYIAPHOM CEUCHMIO, IpW TpajueHTe TeMIepaTyp
8 1°C/m, 1. e

A . (11-1)

s(ty—t) 7T

E/Eaa
Mfuac°C
() — KoIm4eCcTBO MPOMIeJIIEro Tellaa, KK,
| — TonmEHA CJOSI MOPONEL; M;
T — BpeMsA HpPOXOKIEHNA TCILIOBOTO MOTOKA;
§ — IUIOMAah DOBEPXHOCTH, Yepe3 KOTOPyIO IPOXOJUT TEIIOBOi HOTOK, M
ly —l; — PA3HOCTE TEeMIECDATyp Ha IIpOTIIBOIIOJIO:RH’HK IIIOCKOCTAX CI0A
TOPHOH OOPOJHL.

rjge A1 — RoapmumeHT TEIJIONPOBONHOCTH,

B tata. I1I-1 mpusomsaTcss sHadeHHA KROs(@HIMEHTA TEIUIOMPOBOJHOCTH
HEKOTOPHIX TOPHHIX HMOPOJ], & TAKIKE BEJMIHHA €T0 LA BO3/yXa, HedTi 1 BOJIBL.

Temmomposo/iHocTs POPHBIX NOPOJ W3MCHAETCA B 3aBUCHMOCTH OT HUX
CTPYKTYPBI, BIaKHOCTHM (BIAKHOCTH MOBLINIACT TEIJIOIPOBOJHOCTB), CIOMKe-
HUs (PHIXJIBE TOPONE € BO3AYXOM B Hopax 00XamaloT IWIOXO0il TeIIONpOBOJL-
HOCTBHIO), CIHOMCTOCTH (10 CJIOMCTOCTH TEILIOMPOBOJHOCTH Golibine, YeM HOP-
MaJILHO CIOWMCTOCTH) U JIPyrux (aKTOpOB.

TennoBce conpoTHBIEnHe TOPHLIX IOPOT

Temnosoe cONPOTHBIAEHHAEC TOPHEIX DOPOJ — BeamumHa, oOpaTHad TEILIO-
IPOBOJHOCTH

g =1, (IT1-2)

m/uac °C
rme £ — yaenbHOe TennoBoe CONPOTLBICHHE, — ———.

Bexmumaa ypeasmoro TeILIOBOrO CONPOTHBICHUA H3MEHACTCH B 3aBHCH-
mocta or ciaepyomux arropos [B. H. laxsos u [I. M. [{eaxonon, 1952]:

a) ILIOTHOCTH HOPOJ) — 0OOoNee ILIOTHEE MarMaTHYecKue, MeTaMopdude-
cxme m RapGoHATHEE OCAJOYHEIE TOPONH HMCIOT MEHBIIEe TCIIOBOe COmpo-
THBJICHAE, YeM OCAJ[0YHbIC HecYaHO-TINHHUCTHE OTIOKCHIIA,

6) BIAMKHOCTH IIOPOJ| — CYXWMe W TAa30HOCHEe HOPOE 00Jajalor SHauu-
TEIBHO OOJLIIMM TEIUIOBEIM COOPOTHBICHHEM, UeM IOPOJLSL, nacmmemme BO-
MO M0 MOJNHON BIATOEMKOCTH;

B) QHIBLTPAIMOHHEIX CBOMCTE MOPOI — C yne.nuqenuml Koaqnlbnunen'ra
¢uaIpTpaltn TOPHEIX TOPOJ yMeHbIIAeTCA HMX TCINIOBOC CONPOTHBIEHWE, HTO
rJaBHEIM 00pasoM OO0YCIOBIEHO ABIGRYIIciicA II0 MOpaM IOJ3eMHOH BOMOIi;

r) OPUPONE KATKOCTA, COflepsRameiicss B MOpax rOPHEX HOPOA (TEIIOBOE
CONPOTHBIeHAE BOAOHOCHBIX I'OPM30HTOB IPHMEPHO B YeTHIpe C JMIIHAM pasa
MpeBsInaeT COINPOTHBIEHAe HePTeHOCHHX TOPH3OHTOR);
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TEINIOEMKOCTL ¢ M KOA(MpHIHCAT TEMICPATYPONPOBOJHOCTH a

Tabauya 111-1
HoadpumuenT remmonposopmoeTs A, yIeabHOe TEmIOBOE CONMPOTHBIeHme &,

HEROTOPBLIX TOPHBIX NOPOJI, NOJE3HBIX HCKOUAEMLIX, MHHEPAIOB, BO3Jyxa
[B. H. Jaxumom u J[. 1. Oeaxonon, 1952]

Koad-
Koa- Vieabnoe g
FopHEE TOPOJBI, 1MOJIE3NEe ¢uumenr | Temmopoe | LemMIOeM- Tg’ﬁ;};}_
UCKOIIAeMBIC, MWHEpPAaJH, ::;;I:cl;};ui COH}E;J:HSBHC'- ROCTS 6, ponpoBoj-
BOBYX Kraa Mfuac °C ﬁ% e il
5 K2 e 001
M[uac°C KR e 10
Ampeamr . . . . . . . .. ... 14 0,91 —_ —
RIBUEE "o o i b b o cotemation: oy o 0,19 5.3 0,195 0,46
BRIAIEE - o slclo® Lo L e 1.5—1,7 0,59--0,67 0,203 2,7—3,0
BUOEBETHET i i o ol e o o o oo e 40 0,25 —- —
T e 0,503 2,0 0,998 0,505
BOSIUE: v 2% 90 leitae. DS L al & 0,02 50 0,248 —
BEODDO . o o o Bl 5 o 1,73 0,58 0,172 2,842
ra66po-cmennr . . . . . . . . . 1,47 0,68 — —
PWhet ', e TET Sl T 0,35—0,65 | 1,54—2,85 0,275 1.1
0 R AL S 0,86 117 0,18 o 3,5
I'nusncreii cnramen . ., , ., . . 1,33—1,88 | 0,53—0,75 0,184 oo 3,5
i ok N ST Rt SR 2,09—3,1 | 0,323—0,479| 0,455—0,190] 2,2—2.7
Bmabas - . .o Louooo s e 2,88 0,35 0,167 59
A 010k o S S 1,85—2.1 0,515 0,169 44
JONOMWT' . o i & wog  e a 4,3(?)—0,93 | 0,23—1,08 — 3.1
MeNOBO: |, . uoa g g i s 50—63,3 | 0,02—0,016 0,13 49,5
WspectnAk mopwersii . . . . . . 1,88 0,53 2,24 1,6—4,33
H3BeCTHAK IOIOMATAZAPOBANHKI . 1,30 0,77 — —
BaMaBHAR 0OMb ;. e ol drmi it s 6,20 0,16 0,204 14,0
EMEADTE o S ewe e T isare v 245 0,47 0,165 49
NeapnEy .o L L0 LS E 4,8 0,208 0,167 4,32—11,2
Marnerur . ., . . .. . .. .. 10,8 0,003 — —
BEEREIY: < @ & o SRR S 324 0,0030 0,10 372,0
330 0,0031
Meprems . . ... . ...... 0,792—1,88 | 0,53—1,26 — —
MPBMOD % o oo i 4 5 e, Bl 2,6—3,2 0,31—0,38 0,189 9,5
HeDTE = 2o o5 oo v ot o 0,12 8,35 05 0,25—0,31
Hecomieyxolf . 100, Ll L. 0,30 3,30 0,191 oo 072
Ilecor (Brammocrs 20—259%) 2,95 0,34 - —
: 1,94
Ilecwannw nwnormerii , , . . . | . 1,1—2,6 | 0,384—091 0,20 5,0
(0081 R N 6,1—9,0 0,11—0,16 0,163 18,5
Cimona S e e e S e 0,31 3,2 — —
Chamepir ;. . o w0 . . . A1 14,4 0,07 —_ —
Ty liummg s, i, DA RN 0,61—1,37 | 0,73—1,64 — 1,8—32
Yroms wamemmmlE . . ., . . . . 0,083—0,15 6,7—12,0 0,31 0,4
Yroabuas meae . . . . . . . . 0,10 10 — —
¥Yroaw (amrpagmr) . . . . . . . 0,18—0,24 4,2—5,5 — —

IIpavMeganme. B ocagounEx mopojax B 3aBHCHMOCTI OT X BIAKHOCTH JCHCTBH-

TEJIbHLIE 3HAYCHHA TEPMHICCKAX ITapamMeTpoB MOryT OTJHMYATBCA OT BeJINYMH,

HHIX B Tabnmme.

yKasan-

/) TeMIepaTypH TOPHEIX IOPOJ — ¢ YBEIMUEHHeM TeMIEpATYpPH TCIIo-
BO¢ COMPOTHBJIEHHE IOpof Boapacraer, mpmuem g0 100° C omo mamensercs
He3HAUATETBHO, OCOOEHHO JIA BIAMHHIX IOPOXK, TaK KaK TEIIOBOE CONPO-
THBJICHHEE BOAB C YBEIMYCHUEM TeMOepaTypsl yMeHbIIaeTCs:

4 naxas 599,
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€) CIOHMCTOCTH TOPHBIX IIOPOJ — IO CJHOMCTOCTH TEIUIOBOE CONPOTHBIIE-
HEe HUKe, YeM HOPMAaJbHO eil, 4T0 O0BACHAeTCA ABJIEHWEM aHH30TPONUH N
ABIKEHNeM MOJ3eMHEIX BOJI B HANpaBIeHWH CAOHCTOCTH BONOHOCHBIX IIOPOJ;

) DpaKTHYeCKHM He B3aBHCHT OT MIIHEpaJH3aliN IUTACTOBHIX BOJ.

3HaueHNA BeIMYHHE YIEILHOIO TEIUIOBOTO COMPOTHBIEHUA IIPHUBEICHH!
B rtaba. I11-1.

TenmoeMrocTsh T'OPHBIX NMOPOX

TennoeMKOCTs TOPHEIX TOPOJ XapakTtepuayerca Kod(GouimeHTOM TEIIO-
eMKOCTH, KOTOPHIl COOTBETCTBYET KOJMYECTBY TeIlla, 3aTpaddBacMOMy Ha
marpeBaHne 1 x2 Bemeersa Ha 1° C OpH HOCTOAHHOM IaBJICHOH

_ 40
=y (111-3)

! Exaan
rje ¢ — Koa(PuIMeHT TemI0eMKOCTH, ——55- ;
A(Q) — KonmdecTBO Temja, 3aTPAYeHHOE HA HArPeBaHue BEIECTBA, KK,
P — Bec BeIIeCTBa, ke,
At — pasHOCTH MeR[y HauaJbHOH W KOHEYHOH TeMIepaTypaMH IIpH Ha-
rpesannn BemectBa, °C.

3nauenna Koaddumuenra TemIOEMKOCTH TOPHEIX IIOPOJ IPHMBEJIEHEL
B Taba. III-1.

TeMnepaTyponpoBOHOCTS TOPHOil TOPOJBI

TemmepaTypoupoBOIHOCTE TOPHOM MOPOJhl — OTHOMIEHHE roapdunmenTa
TEILIONPOBOHOCTH K IPOM3BEJEeHMI0 TEINIOeMKOCTH Ha IIOTHOCTH (o6BeMHBLI
BeC) MOPOMEI

g (IT1-4)

M2
rie @ — BeMuUHA TEeMIepaTypPOmpPOBOAHOCTH, - ;

¢ KRaL
— TEIIOEMKOCTE, ——5 ;

8 — mI0THOCTH (0OBEMHEIL Bec) IIOPOJLLL.

Temite paTypoIpoOBOHOCT: TOPHHX IOPOJL 3aBECHT OT CJHeAYOmEX (pak-
ropo [B. H. Jlaxfos m [I. H. [Iparonos, 1952]:

a) INIOTHOCTH TOPHKX TOPOJ — TeMIepaTypoIlpOBOAHOCTE YMEHBIIACTCA
¢ BospacrandmeM mroTHoCTH B mpeperax 1,4—3,0 2/cm?;

§) BIaRHOCTH TOPHHIX IIOPOJ — TeMIepaTypolpoBOJIHOCTE HOBAIIIAGTCSH
¢ yBeJHUEHWEM BJAMRHOCTH, IpHYeM TOBEINEHHEe IPOHCXOJMT A0 HEKOTOPOTO
mpejielia BJA/KHOCTE (Pa3NEYHOTO JUIA PA3IHYHBIX TOPHBIX IOpoj), BEIIE
KOTOPOTO TeMIIePaTypPOIpPOBOJHOCT MONMKACTCH, TAK KaK IPH 3HAUATENLHOM
BI;KHOCTH yBeJmumBaercs Temtoemiocth mopop (pme. IH-1);

B) BHJ1a JRU/IKOCTH, CojlepyKameiics B mopojie; HeTeHOCHBIe TOPOABI HMEIOT
foslee HEBKWe 3HAYECHHSA TeMIEPaTypPOHPOBOIHOCTHE, YeM BOJOHOCHEE, TaK
KaK TeIIoBOe CONpOTHBIEHHE y He(TH BhIIE CONPOTHBJIEHHA BOJEL

I) TeMImepaTypsl II0poj| — TeMIIePaTy PO poOBOJIHOCTE yMEHBIIAETCs € yBe-
TmY9eHHEeM TeMIIepaTypH IOPOJl B CBASH ¢ yBelmdYeHmeM HX TelIoBOTO COUPO-
THBJIEHHSA W TeIIIOeMKOCTH;
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1) CIOHCTOCTE WOPOJl — IO HAIJACTOBAHAI TEMIEPATypPOIPOBOJHOCT
BHIIE, YeM HOPMAJILHO eMy I

©) HpaKTHYeCKE HE 3aBHCHT OT MAHCPAJH3alHd ITACTOBHIX BOJ.

Jamusie 1o TemmepaTypollpOBOAHOCTH TOPHHX  I0POJl  IPHBE/eHE
B rtabx. -1,

3aBHCHMOCTH TEILIOBOTO CONPOTUBICHUSA U TeMIIe ATy PO POBOJIHOCTH TOP-
HEIX TOPOJ] OT IepevnciIeHuuX GakTopoB BMeCTe ¢ TeOTePMHYECKIME XapaKTe-

a!

S
T

1 L | ! 1 1 1 o

0 R TN o T SRR N

Puc. 111-1. Tpaduk uamenenus TeMmiueparypOUPOBOAHOCTH T'OPHLIX

nopop ot ux paakuocru (no B. H. [Maxuosy m JI. . JlraronoBy).

3aBHCAMOCTH TeMIeparypoNpoBOAHOCTH @ TOPHLIX IIOPOJ OT BJa-
RHOCTH w, %.

1 — MEeJIKO2epPHUCTEIA KBapUEeBHI Iecok; 2 — KPYIHO3EPHHUCTHIA KBapPIEBLIl
necox; 3 — rIHHHCTAA HOYBa,

PUCTHKAMI TEINIOBOTO DPeKAMA. 3eMHON KOPH H HCHOOIL3YITCH B TUJIPOTeo-
JOrHYeCKAX NedaX (IpH H3yYeHHH PAas3pesoB T poreolormYeCKuUX CTPYKTYD,
CKBa;XMH, 30HE MHOTOJIeTHEMEP3JIBbIX HOPOA | A(P.).

I'eorepmuuecknii rpaguent

leorepmmueckmil  rpajimeHT — BeIMUMNA, XapakTCpURyOIas OBEHIIe-
ame TemnepaTypel Ha Raggase 100 x yrayGraenms or somm MocTOAHHOI
TEMIICPATY PLL

T'eorepyuyeckasa crynenn

leorepvmueckas crTyllenbh — BeJIHYHHA, COOTBETCTBYIOIas yriybiennio
B MeTpax, IpEm KOTopoM TemHOeparypa moBmmmactes na 1° C.

B cBasm ¢ maMeHeHmeM HHTEHCHBHOCTH COJHETHOTO H3IYUYCHHA TEILIOBOM
pesxEm nepBHIX 10—30 m BeMHOI KOPH XapaKTepEsyercs CyTOUHBIME M TOJI0-
e kKodebanmavm, Hmske aToil rpanmiihl mMEI0T MECTO BeKoBHe KoJeOanms

4%
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TeMOepaTypsl, KoTopasa ¢ INIyOmHON HoCTeNleHHO Bospacraer H Ha m0boit
raybase upmbam:xeHHO MoskeT OBITH ompeieieHa Mo GopMmyle

= (I11-5)

e T — remmepatypa na raybmme I
ly — CpeJiHAA TeMmIepaTypa BO3[yXa B JaHHOH MeCTHOCTH;
H — rry6una, puist koropoil onpepenserca temueparypa 1'p;
h — rayOuHa ciosi HOCTOAHHHX TOJOBEIX TEMIEPATYD;
G — reorepMmudeckas c¢Tymenb, 4 Ha 1°C.

I'eoTepumueckas cTylcub (cpefuss) OpH DpHOIH/KeHHEX pacderaX ITpH-
ammaercsa paBuoit 33 w Ha 1° C. B feiicTBETeIBHOCTH BHAYEHHE Ie0TepMHUe-
cxoii crymean koueliaercsa B mmporax upeferax or 1 mo 200 mu/epad, B 3aBu-
CHMOCTH OT CJe/lyIonmX (aKkTopoB:

a) TepMHYECKNX CBOHCTB TOPHBIX II0POJ;

0) Bo3pacTa M THIA KPYIMHEX TEKTOHMYECKAX CTPYKTYDP M TOPHHIX IOPOL;

B) T'HJ|pOTEOIOTHYCCKEX yCJHoBmil palioHOB W PasBHTHX B HAX CTPYKTYP.

['eoTepMmueckue yeaonust, KIEMaTHueckue HaRTOPH, QH3AKO-XHMATIECKIE
H Jpyrae IpoIecchl, IpoTeKaniqme B 3eMHOH Kope, a TaKmie YCJIOBHA IHTa-
HES, J|PeHEPOBanmsd, riybuua 3ajcragmst BOJOHOCHBIX TOPH3OHTOB H JBIKE-
HOE BOJABl B HAX OIpeJeJA0T TeMIepaTypy HOJI3eMHBIX BOJl, KoTopas KoJel-
Jercsa B INHPORHUX ITperenax or OTpAIATCIBHEBIX (HGPCOXHE}HHGHHHB CoJIcHEIC
pofsl) o Ooxee 100° C (meperpersie BojH reiizepos).

IMogaemusie Bops ¢ Oojlee HE3KAME TeMIepaTypaMH BCTPeYalOrTcs B 00-
MacTA MHOTOJeTHeH Mepanorsl, ¢ HamdoJIee BLICOKIMIA — B 00JIaCTH MOJIOZ0H
BYJIKaHIIECKOIl JleATedbHOCTH B paliopaX, rje HoJ3eMHEIe BOIH M0 TEKTOHH-
YeCKHM TPeNEHaM HOHEMaiorca ¢ 0odbmmX riay0uH 3eMHON KOPH.



Taasa IV

OU3MYECKUE CBONCTBA, XUMWYECKUI
I BAKTEPNOJIOIMYECKHII COCTAB W PAJMOARTIBHOCTD
IIPHPOIHBIX BOJL

§ 1. OU3NYECKHE CBOICTBA

K dusuueckam cBolicTBAM TPHPOAHEIX BOJ, H3y4YaeMbIM IPH TA/{POTe00-
IMYECKEX MCCJAe/0BAHEAX, OTHOCATCA: TeMIepaTypa, Hpo3pavHOCTh, oOCa-
0K, IBer, salaX H y/AelTbHEHIl Bec.

Onpefesenne TeMIEPaTypPhbl

Oupefiesenme TeMIepaTypsl IPAPOJAHEX BOA HPOESBO/AT TEPMOMETPOM
¢ nedenmamE ma 0,1°. [las omnpejenenmsa TeMmoepaTyphl BOARL KOJIOANEB it
MCTOYHIKOB TPEMEHAIOT PO/IHIMKOBEIE TEPMOMETPEI CO CTAKAHTMKOM, [ 6ypo-
BHX CKBAKIH — TaK HA3KBAeMEe JeHmBHe TepMoMerphi. TemmepaTypy BOAR
B TIy6oKAX GypoBHX CKBa)KHHAX H3MEPAIT MaKCAMAIBLHBIMI TEPMOMETpPAM.
[Monb30BATHCS MME MOJKHO TOJBKO B TeX cjaydadX, Korja remueparypa BOJH
BRI TeMIepaTyphl Bo3iyXa Ha mosepxmoct:m. ITovmMo pPTyTHEX, IIpHMEHS-
jorcst eKTpHUecKme TepMomerpsl (e, ra. XXXI)

Onpejienenne IIPoO3pavHOCTH

Kauectpennoe onpefiefenme MPOE3BOJAT B HpobHpKe, B KOTOPYI HAIHTO
10 ms meclepyemMoll BOJIBIL

[ans cBepPXy, ONpeelAI0T CTeeHb ee IPo3paiHoCTH. s yrasaHEA
CTelleHM IPO3PAUYHOCTH CIY/KHAT CIeAylomas HOMeHKIATypa: Npospatinas,
caaboonaiecEpyomas, olaleclapyomas, clerka MyTHas, MyTHad, CHIALHO
MyTHAS.

KoamuectBeRHOE ONpefiellcHAe NPO3PAYHOCTH IPOMSBOAATCA B opubope,
npejicTaBIsgiomeM co0oil MWIXEAD € OTHEMHBIM IVIOCKEM npEmindoBaHEEM
[HOM, T'pajlyEpOBAHHEIL II0 BEICOTC Ha CAHTEMETPHL (pmc. IV-1). Menee T09mO
onpeficIeHEEe P03 PauHOCTA MOKET GuTh npomaBejieno B mmamupape lemepa.

Mceaenyemyio Bojy Hepesi olpejielieHeM X0pomio p30aiTRIBAIOT W HaIH-
BAIOT B IIIHHAD. 3aTeM CTABAT IWIHH/ P HOMO/BIKHO HAJl MIPH(TOM IS oIpe-
JleJleHITS [PO3PAYHOCTH, Tak 4TOOB mpmdT HAXONHICA HA PacCTOAHUM 4 cm
or nua. JofaBiass mIm OTAMBAF BOAY H2 IWIMHJIPA, HaXOAAT IIPEAEILHYIO
BHICOTY CT010a BOJE, IIPH KOTOPOil utenme mpupra eme BO3MOKHO. Onpepede-
e IpOHBBOAAT B XOPOIO OCBENIEHHOM IIOMEINeHNH Ha PaCCTOAHMH 1 m or
0OKHA, He Ha IPAMOM CBeTY.

IIpoapaunoCTh BHpaskaeTCs B CAHTHMETPAX BHICOTH cronba ¢ TOYHOCTHIO
o 0,5 cm.
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Tocinoansas Heeomoemse
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Kuenomuocms

Pue. T1V-1. IlpuGop pmaa onpe- Pme, 1V-la, CxeMa XAMUYCCKHAX CBONCTB BOJL
JleTen sl MPO3PadnoCTH BOJILL.

Onpejiesienne B3BeNIEHABIX BEMIECTB

Jlas ompesiencnns B3BeMIEHHHX BEmECTB Xopouto Babaxarmsatr 0,5—1 »
BOJIBL M (YmILTPYIOT ee uepes BIBENICHHBIH THTeNb ¢ 10 PHCTHM THOM. Cymar
TATeIb ¢ ocafkom upm remueparype 105° mo mocrosimmoro Beca. Pasuura
B BeCC jlaeT BeC B3BCNICHHEIX BEMECTB BO B3ATOM jIA OoNpejleleHms obbene
BOJIHL.

Onpenenenne ocajka M H3MEHEHI BOXHI UPH CTOMIMN

Ocajox Xapaxrepmayercst [0 KOJHYeCTBY (HeT, He3HAYMTENBHEI, 3aMeT-
HEM, OGoavmoill) m W0 KavecTBY (KpmCTAXTHTeCKuil, XJONbEBHTHBI, wIIH-
CTHIA, IlecuaHslil W T. [.) ¢ yKazaHmEM ero MHeTa (6ypwiit, sweaTsiit, wep-
HEIL W T. JU.).

Ormeuator mamenenme BOJBI IPH CTOAHEE: BHMaJleHue 0cajiKka,00pasoBa-
HEe KPHCTAJLIOB Ha BHYTPeHHENl IoBepXHocTH OYTHIOK, ofpasoBanme MyTH,
OCBeTIeHde W T. I,

Onpegenenne ugera

HRauectBenunoe ompegenenue IPOU3BOMAT B mpodpaunoil Boge. Ecam Bona
Hempospavna, ee ¢mibrpyor. Ilpobmpry mamoamsior meeaepyemoit Bojoii
HoYTH JloBepXy, crasar Ha Oemyio Gymary u, Timjs CBepXy, ompejlelIsior
nger. Ilser Bomer Xapaxrepuayior cienyiommM ofpasom: OecHBeTHAS, BeIeHO-
Bartag, ;elltoBatas, Gypas m T. 1.

HOJ’IH‘IGCTBGHHOB ompeaejenae OpomsBOUAT CpaBHeHHAEeM HC—GJIG,E[yBMOﬁ
BOJIKI, HAJHTON B Huimajp Oechosernoro crekaa emroctbio 100 ms m BrCO-
Toit 20 cm, CO CTAaHTAPTHHIM TIATHHO-KOOANBTOBEM PACTBOPOM, HAJIATHM
B Tarol ;Ke IWIHHAD, Ipn IpocMorTpe ma Gesrom dome.
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Onpejenenne zanaxa

Bamax ompefexmoor upm rtemmeparype 50—60° C.

Tlast ompe/ieieRHs 3allaXa B NOJIEBHIX yCIOBAAX HAIOXHAIOT neeseyeMoit
Bojloli %/a MpOGHPKE, HATPEBAIOT 10 HEOOXOMHMOIl TeMIIepaTypHl, 3aKphBaioT
KOpKOBoil TpoOKoil, B36aITEHBAIOT, OTKPHBAIOT npo0Ky m cpasy HIOXAWT.
Xapaxrep samaxa BBIPakal0T ONECATEIbHO: fe3 samaxa, CepPOBOJOPOMHEIN,
6OMOTHEIT, THEIOCTHEI, TUIECHeBeIE I T. II. MNurencEBHOCTH 3allaXa ONEHH-
BAlOT 1O IIKale, mpaeejennoil B Tabm. 1V-1.

; Tabauya IV-1
Hirana sanaxos

Bann NuarencneHOCTE QuucarelbHEE ONpeJle/Ienna

0 | Her OTcyTcTBHE OIYTHMOro 3amaxa

1 | Ouens ciaabpiii 3anax oOmYEO HeaaMmeuaeMmbli, HO 00HAPYy HBAEMBLI
ONBITHRIM HafII0gaTe/1eM

2 | Cnabmit Bamax ofHApY:KHBAGMEIH, eciim na Hero o0paTmTh BHHEMA-
Hue norpeduress

3 | 3amermsri 3amax, KOTOpPbI# Jierko o0HapyKHBAETCs I MOMKET BEISBATH
HeoLo0pPATENILEY0 OLNEHKY BOJIEI

4 | OrueTaMBEIH 3amax, obpamawomuii na ceba BAAMaHMe

S5 QueHb CHALHEIH 3anax HACTOIRKO CUJIBHELL, 4TO ejlaeT BOAY HEIPUrofHOi
A7 TAThS

Onpepeinenne BKyca M NPHBKyca

Hesarpasneniyio Boly noforpesaor npavepuo Ao 30°, mabupaior B por
01070 15 M4 m JlepsKaT HEeCKOJbKO CeKyH]| (IporiaThBaTh HEe caefyer).
Pasimuaior cojdeHEil, Topbkmii, ciaajkuii um kmeasii Bryc. Ocranbube
BRYCOBHE ON[YHMPHHS FABIAIOTCA HPHBRYCAMI: Xmopuslil, peOHLIL, MeTaJIu-
yecKmI m 1p.
Onpenerenne yelibHOro Beca

O puenTIpoOBOUHOe ONpefieeHIe YAeNLIOTO Beca MPOU3BOJAT € IOMOIIBIO
apeomerpa, TOYHOE — € TIOMOILI0 INHKHOMETPA.

Viaeabusiil Bec ollpejlelAi0T Ipd TOYHO M3MepeHHoil Temmeparype, IIpu-
fumraomeiicss K TemmepaType Bosayxa mabopatopmu (15—20°). Pesynbrarst

t t
onpepiesenus Berpamant B Buse D = u D o=,
;lyeMoil BOJIBI TIPH JlaHHOI TemImepaType K Becy paBHOro o0beMa JIHCTHILIXPO-
BaBHON BOAK IpH Toil ke Temmeparype (°, mim Temueparype 4°.

T. €. OTHOIIEHHE Beca HCCJie-

Onpedeaenue apeomempos

Bojy BImBA1OT B YMCTHIl, CIOJoCHYTHI DTOIL iKe BOLOH IWJIOHD, 3aTeM
ocToposKHO olryckaior apeoverp. Heobxopmmo caenmrs 3a rTew, uTO0OBl apeo-
MeTp He Kacalcf CTeHOK IMIME/Ipa. Y /Iedbubiil BeC BO/B 0TMEUACTCH Ha IIKajle
apeoverpa. OJHOBpeMeHHO H3MEPAIOT TeMIepaTypy BOJIBIL.

Onpedenenue ¢ NOMOUBIO NUKHOMEMPA

TukaoMeTp, XOPOMO BEIMBITHIL AUCTHIIIPOBAHHON BOjlOM, a 3aTeM CIIO-
JTOCHYTHIL CHEPTOM, CYIIAT B TEPMOCTATE /10 MOJHOTO y/aJleHHA CIe/l0B BIATH,
OXJIa;KTAI0T B OKCHKATOPe I B3BCMIEBAIOT Ha TOYHHIX AHATHTHYECRAX Becax.
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Iloce BaBemmBaHEA UEKHOMETD HANOIHAIT AMCTINUIEPOBAHHON BONOH mHe-
CHOJIPKO BhIIIe METKU U [OTPY:RaloT B CTaKaH ¢ BoJoil, TemIepaTypa KoTopoi
MOJHHA OCTABATLCSA BCe Bpemsa HocToaHmOM, manpmmep 18°. Bmpepsmmsaior
OOKHOMETp B crakaHe ¢ Bojioll B teuenme 20—25 mun. ObOpasobasmmecs Ha
CTeHKaX HHKHOMETPA IY3EIDHKE BO3JyXa YAANAIOT OCTOPOMKHBIM BCTPAXH-
BAaHUEM; 3aTeM, He BEHEMAasg NIKHOMETpA H3 cTaKaHa, JOBOJAAT BONY B IHKHO-
MeTpe 10 MeTKH, 0T0upas m3GHTOK ee JKIYyTHKaMH U3 QuIbTpoBalbHoll Gymary.

IlnxmomMerp BHEHEMAOT U3 CTaKama, 3aKpHBAT NUPOGKOM, TMATEABHO
obtapanT cHapymm (UIBTpoBaNbHON Oymaroil, IOMemaloT B (yTIAP BeCOB
u yepes 20 MHH. B3BEITHBAIOT. JTOT e NHKHOMETP, NOCJe YAANCHHsA U3 Hero
JUCTUIHPOBAHHON BOJB, CIOJIACKHBAIT HECKOIBKO paa HccjeflyeMoii Bojioit
I OpHE TeMIeparype, IpH KoTOPOil oH HAOIHANCA JMCTHIIApoBanHOd Bojoil,
HaIOAHAT Hcclefyemoll Bopoil. 3arteM BHIOJIHAIT BCE ONHCAHHHE BHIIIE
OmepamUH IJf YCTAHOBICHHA Beca MCCJIe[yeMoil BOJEL

Pacuer ymeabumoro Beca HCcaeAyeMoH BoAm
D g0 m D g mpomssBojures mo $opmyram
18° e
_(a—e¢) __ (a—¢)0,998621
Diso_(—b-—-c}’ D%}—-—(b—c) .
rge  a— Bec NUKHOMETpa ¢ Mccaefavemoil Bojoit npm i° = 18%

¢ — BeC NyCTOr0 UAKHOMETPA; ‘
b -— pec nmmkrHOMETpa ¢ JMCTHAIWPOBaHHOI BOmol mpm t° = 18°%

0,998621 — Bec 1 ma pueTmaampoBaBHOil Boxm npm, 18°.

Onpedeaenue npumeprol munepasusayuu 60du no ydeavmomy eecy

Io ymembHOMY Becy MoskiHO CYANTL 0 IPEMEpPHOI Minepalm3alinum BOJH
MAE paccoa.

3aBHCHMOCTD MEJRJAY Y/ACJABHBIM BECOM BOAH W ee¢ NPAMEPHOi MuHepa-
amsanmeit B rpagycax Bome sripaskaercs ¢opmymoit

145

= T5—m

TAe ¢ — YACJILHEIL BeC BOJEHL
m — ROJHYEeCTBO Tpaaycos Bome.

Opur rpagye Bome coorserermyer 19, Becosoro COMePIRAHNTA B BOOe
xaopneroro marpus. Mnmmepannmsanuma wvojsl B rpagycax Bome mamepsercs
apeoMerpoM (CoIeMepoM).

§ 2. XUMAYECKNI COCTAB

Ilpuponinsie Bomk ABIAITCA pacTBOPAMHE CJAOKHOIO COCTABA M pasnoob-
pasHoil MuHepammsammm, Kodebmiomeiicsa B mpejielaX OT eAWHAT, MILIATPAM-
MOB 10 COTEH IpamMMoB B JATpe.

B npmpopumx Bojax Haiiieno OOJNBIIMHCTBO M3 M3BECTHHX HIEMEHTOB,
KOTOpPEIG HAXO/ATCA B HEX B BHJle HOHOB, Ta30B, HEJWCCOUUMPOBAHEKIX MOJIC-
KYJI H KOJJIOUI0B, ;

@opmEpoBanme cOCTaBa IPHPOJHAEIX BOJ IPOUCXOAUT B Pe3yIbTATC BEIIe-
JIAYABAaHHA, UCHAaPeHAd, KOHIeHCAHI, HOHHOTo ofMena, DOTIOIEHAA W BLIIe-
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MEeHUA Ta30B, OPraHmYecKoll RE3HE M IPOJIYKTOB ee NeATeIbHOCTH I APYTHX
(U3HKO-XMMHUCCKIX IPOMECCOB B3amMOMEICTBHA BOJA ¢ MmOpojaMm, NIOUBAME
u rasamm. PactBopsmomas cnooco0HOCTH BOJE JlellaeT ee BajkpellmmM aren-
TOM B IeOXHMHYECKHX IpolleccaX Iepepacupe/eleHns SIeMeHTOB B 3eMuol
kope. Pacrsopamocts coseil, cOCTABIAIOIMAX INaBHYK Maccy COJEBOTO CO—
cTaBa BOJH, DpuBefena B tabx. IV-2.

Tabauya 1V-2
PacropuMocTs raaBmelimmEx comeii

Pacrpo- Pacrso-
Goun pPUMOCTD, &/4 Com pUMOCTD, 2/a

CaCO, 0,013 MgS0, 202
Ca (HCOy)2 0,385 NasSo, 340
MgCO, 0,120 K250, 100,3
NagCO,4 178,0 NaCl 263,9
K2C0, 215,0 KCl1 255,0
CaS0, 2,02 MgCl. 333,0

CaCl. 427,0

[lo cremennm MuHepaXM3almm NPIPOAHBIC BOMEL MOJKHO pa3fejnTh Ha
mecth rpymr 1) yasrpanpecusie — jio 0,2 2/a4; 2) mpecuwie — or 0,2 nmo.
1 2/4; 3) crabocomonosateie — or 1 no 3 e/a4; 4) CHILHOCOIOHOBATHE — OT
3 no 10 2/a; 5) comenne — ot 10 mo 50 2/a; 6) paccoas — Goxee 50 2/a.

Peagnna Bopbl

Bopnsie pacTBOpE Beerga CcojiepsXaT BOAOPOAHEE 6 THAPOKCIIEHEE:
mOHEL. [OHIDEHTpamusA BOMOPO/HBEIX HOHOB ONPEACIAcT pPeaknuio BOmLL Wa-
BOCTHO, UTO [asKe B XOMIYCCKH YHCTOH BOJE NMOABIAIOTCH WOHE BOJOpPOJa
B pe3ylbTaTe e¢ YacTHYHOH ucCOmmamumn

H,0 = H + OH".

B coorpercrBm ¢ 3akomOM JieficTnHS Macc HMEeT MECTO CJIeJYIOmasD
38BHCHMOCTH
[H'][OH’]

[Hs0] =k,

rae K — KomcTanTa juccOnuanum, saBhcAmas oT Temmepatyps (mpm 22°C
—16
K=18-40""")

[H’] — KOHIGHTPAIUA MOHOB BOMOPOJA;
[OH'] — ronmenTpanms HOHOB THAPOKCHIA;
|H;O] — xommuecTso rpamm-momeil HepmccOmmEPOBAHHOR Boasl B 1 4, pan-
1000
18

Tax xax cremens jmcconmamum BOJKL YPesBHYAHO Maja, TO KOJMUYECTBO-
HEJACCONMUPOBAHNLIX MOICKYJ ee MOYKHO CUMTATE IIOCTOSHHEIM, TOT/A

[ H ][OH'] = K [H,0] = 107",
Ilpn pmccommanmum MOJEKYaH YHCTOH BOJAB MOHHEE KOHIEHTPAIMHM BO-

JIopojia U THJIPOKCHJIA PaBHEL Meay coboif. HomnuecTBeHHO OHH BHIPAsKAIOTCH

BEIMUNHOH B 10_7—11.0”/@. Peaknma Taxoii BOnE ABIAETCA CTPOrO Heii-
TPaJILHOIL.

Hoe
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Tlas XapakTepPACTHRA KOHUEHTPaLud BOLOPOIMEX NOHOB TOJE3YIOTCH
mokazaTesem pH, roTopnii IpUHUMAETCA PaBHLIM jorapudMy KOHIEHTPALHA
| H' !, sasitomy ¢ 06paTuBIM BHAKOM, T. €.

pH=—Ilg{H'].

Mpumep. |H = 107°, pH=5 u 7. m.
B rtadnx 1V-3 mpupopstcs 3suadenms pH BOH B 3aBHCAMOCTH OT CO-
JlepMannsa MOHOB BOOPOJA.

Tabauya IV-3

3uavecmie pH Boapl B 3aBHCHMOCTH OT COJCPRAHIA NOHOB BOJOPOJA

[H] B 2-uonfa | pPH Peaxnua
I
1o—* 102 103 1 2 3 Kncmas
10_‘" 10™° 108 4 5 6 | . Craborucnas
10~7 7 HeiiTpalibHas
10—8 10—* 10— 8 9 10 CaaGomenogsas
-1t | 10712 | 1078 107 11 12 13 14 | Illenounas
I

TToxzeMubie BOmLl B OONBITHHCTHE obmamanT caabomenoTHOH peaKiuei;
BCTPEUAIOTCA TAK/KE BOJEL ¢ HEiTpasbnoi peakmueii, a B pailonax cyuab@ua-
HBIX, KAMEHHOYTOJIBHHX U JPYTAX MeCTOPOIRACHEI NMEIT pacupocTpaHcHIe
MOABeMHEC BOJIBL ¢ KHICJIOi peaKmueit.

THnsl XUMIYeCKNX aHajJu308 BOJbI

Xpvnaecknil apalms TPIPOJAHHX BOJl B HPAKTHKE TIAIPOre0JOrmdecKmX
pafor mpeciejyer 3ajauim:

a) mayvenie saKonovepuoctell opMIPOBAHMA M PACPOCTPAHEHEA 11pH-
POTHEIX BOJ| PasiLTHOTO COCTABA;

6) mccaejioBanme MPEPOJNEX BOJl KAK MOMCKOBOTO RPUTCpIs Ha MeCTO-
POSRACHAS IOMC3HBX HCKROMAGMBIX — weprHm, rasa, coseil, mejm, CBUHINA,
Moambgena m JAp.;

B) OIleHKA TPHPOJHHEIX BOA KAK XUMIATECKOTO CHIPBA T T0J yYeHAA
itoga, Gpoma, Gopa, MeJAH I APYTHX BEI[ECTB;

I) olleHKa COCTaBa H CBOMCTB HPHPOAHKX BOJ JUIA IHTLEBOTO, TeXHIYC-
CKOTO, CeIbCKOXO03ANCTBeHHOT0, Tede0HOT0 M APYTAX BHJIOB HCIHOJIL3OBAHMA

Ty asaimsa BOJILI 3ABICHT OT €r0 IeJdeBoro HasHAYeHUT o Tpebyemoil
TOUHOCTIH.

O6uiyio XapaKTepUCTURY COCTaBa M CBOICTB BOIBI [laeT aHalms co CJe-
_JIYIOMAME 0T PE/IeJIeHI A MI: dusnueckme cBoilcTBa, pH, COzcs, COjarp,
H.S, Fe'**, Fe'", NHa', Ca’", Mg™", K’, Na’, HCOs’, COs'', NOs', NOs', 804",
Cl’, xpeMHeBas KHCIOTA, OKHCIAEMOCTS, cyxoil ocTaToK.

[onmyio XapakTepHCTHKY BOABI JlaeT amains, BRIOYAIOMMA, TOMIMO
HePeUMCIeHEHX, OTPe/eIeHIA: H', OH’, HS', S2:0s'’, SO03"", HBOs, Mn'’,
A1, Oa.

-r
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Ilpn mposejieHMIT CTEalbHBIX necsefoBannii HEOOXOIUMEL OHpejeIeHus
cOCTABA CHOHTAHHEIX ¥ PacTBOPEHHEIX rasos,' Li’, Rb, Cs', Sr™, Ba", By,
J:, ¥+, HPO,”, HASO,”, Bi"", Cu, Pb", Zn', Cd'", Ni'*, Co”" m moHOB
HEKOTOPHIX {PYTHX MCTAIJIOB, & TaKie HaQTCHOBLIX KHCIOT, PAJHOaRTHEHOCTIE
T S

Ocofoe W Baj<HOE MeCTO B WCCACOBAHMI HPHPOJHHX BOJX 3aHH-
MAIOT IOJNEBHE AHAJM2H, BHIOJHACMEe HENOCPEACTBEHHO Y BOJONCTOY-
HmKa WM Ha 6asax TeoJOTMYeCKAX HAPTHii BCKope mocte 0r1Gopa npoOE
BOJIBL. :

HonyanTs TaHAHE O KOJMYECTBEHHOM COJIep/KaHHM B BOJe HCKROTOPEIX
KOMIOHEHTOB, OTHOCANAXCS K TIPYIIe HEeyCTOHYHMBRIX, MOKHO TOIBRO HpiH
yCHOBHM  OIpefieieHuss MX Y  BOJLOMCTOUHMKA. ITHMI  KOMIOOHCHTaMH
apnmorca pacrsopennire Tassl (Oy, CO., HsS, No).

@opMbl  BHIPAIKEHNs Pe3yJIbTAaTOB aHAIN3a

[Tpupomnas Boja sABIAercs Golee MM Memee paafaBIeHHEIM PacTBOPOM
cosieil, MMCCONUIPOBAHHKIX HA CBOW MOHBL.

OcrosHoil (opmoil BHpaMeHHs pPe3yAbTaTOB aHANN3a BOJL ABIACTCH
womuas ¢opma. Ilpm DTOM COfepsRaHEe TOIO MIM WHOTO MOHA BHpaRaecTesd
B rpaMMax WM MIUIATpavMax Ha 1 a4 Bojm, a aua MITHE PaJII30BaHHBIX
BOJl M PAaccoOB — B IPAMMaX Ha KHJIOTpaMM IO B TIpaMmax Ha 100 e
(raba. 1V-4). :

Ojuako [/is TOMTHOI XapaRTePUCTHRA CBOHCTE BOJRI MOHHAA dopma BeIpa-
JKCHMS aHAIM3a HerocTaTouHa. [lopToMY HADALY ¢ HOHHOI POPMOI MOIB3YIOTCA
MIULTHT PaMM-3 KBIBaJIeHTHOH (opMOil BHPAKEHNA aHAIH3A, panbolee TOIHO
oTpaskalomeil BHYTDeHHIOW XHMITYECKYIO NMPHPOAY BXOJALNIX B COCTAR BOJIEL
semecTs 1 ee BaskmHeiimue coiicTpa. Ilepecyer aHaansa, BREPaiKEHHOTO B MOH-
Hoil opMe, B MIVIINTPAMM-DKBHBAJICHTHYIO HPOMBBOLMTCA JIACHUCAM KOJIH-
qeeTBA MIJINTPAMMOB Kasyoro moma B 1 .4 BOJE Ha ero HKBHBaJCHTHHI Bec.
[To/TyueHHbIe BeIMIAHE HA3HBAIOTCA MIVITIT PAMM-D KBIBAICHTAMIT JIH MU
pamsim, CyMMa MIUIITHTPAMM-DKBHBAJICHTOB U KATHOHOB I aHUOHOB 07~
JKHA GHTH OJIMHAKOBOIl, IOCKONBKY KasKJ{OMYy DKBHBAJICHTY KaTUOHA OTBETACT
2 KBUBAJICHT aHHOHA®, ‘

[Ipn cpaBHCHNH aHAIN30B BOJ PA3INYHON MIHEPaTM3aMni moJryde-
HES TMPOMOPIMOHATBHHX BEIHUNH KOIMIECTBO MHJIHTPAMM-dRBHBATICHTOR
epecunTHBAIOT B IPOUEHTH IKBABAICHTOB (% ?KB.). '

IepecueT B WPOLEHTH HKBIBAICHTOB MPOM3BOIUTCA CIEMYIOIIM 00 pasom.
CyMMBl MIUINT PAMM-D KBHBAJIGHTOB, MOMYUCHHBIX TPH aHAJIM3E JUIA KATHOHOB
I AHMOHOB, IPMHAMAIOTCA KaiK[Iad B OT/ICIBHOCTH 32 100, m gajee OTHOCHTCIIb-
Hoe KOMAYECTBO DKBUBATEHTOR KaJKIOr0 MOHA BHUMCIAIOTCA B HPONEHTAX,

1 B rasax ompejermiores: H,yS 4 CO,; Og; CH,; N, - pepmne; Ar |+ Kr 4 Xe;
He + Ne m TazKesnle YTeBOH{OPOiBL. Hayur. ped. .

2 B pacrosmee BpeMf BayKpoe 3padenme IPHOOpETaer CTeKT paibmblil anaana BOI,
KOTOPHIL Cilenyer BHeAPATH B IPAKTURY, 0cO0eHP0 IpH AeTATLHBIX I CHCNHATbLHBIX IHIPO-
reojIormMecKux mecnefoBammax. Haywn. ped.

3 B mpaBwIbpo NPOH3BEEHHRIX XAMHYCCKUX AHATH3AX BOALI CyMMA MEIIITAT PaMM -
OKBHBATEHTOB AHMOHOB JAOKHA JIHOO DABHATHCA CYMME MIUUIATDAMM-IKBHBAIEHTOB k-
THOWOB, AMGO OTIMYATECA OT Ofmell HX CYMMEL HE Gosee wem na 5% . AHaiH3HE, UMEIONHE
GOTrIIyIo paspmiy, MODEHEG PACCMATPHBATHCA KAK peronponenuse. Haywi. ped.
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Tabauya IV-4

ABanH3 BONBI, BRIPA;KeHHDbIT B M2/, me-ske, U DKB.

lonn Me/n Me-gKe 9 aKB.
Ca” 95,3 4,75 44,86
Mg~ 42,4 3,48 32,86
K 15,5 0,40 3,78
Na’ 45,1 1,96 18,50
Cymma 198,3 10,59 100,0

S0.” 18,9 0,39 3,68
Ccy 3,2 0,09 0,84
HCO,’ 617,0 10,11 95,48
Cymma 639,1 10 59 100,0

Brrpasenne pesyinnTaToB aHaimsa BOXE B COJIEBOI dopme ycroBHO:
BEIYHCJICHHBIE COJM ABJIAIOTCA T'HIOTETHYCCKITMH,

Opmaxo B pafe cayvaeB, HampuMep, TIpH aHAJH3e PACCONOB M M-
HEPANBLHEIX  BOX, 9Ta (opma mcmodeayerca. Ecam xorar Bepasnts
aHaIum3 B (QopMe TUNOTCTHYCCKHX COJCH, TO MpUeP/RUBAIOTCA ciaefylonteit
CXEMEI,

1. Br’, J’, S,05"", HS' coegmusmiorca ¢ Na' B NaBr, NalJ, NagS;0s,
NaHS;

2. Sr" m Ba™ coepmmsiorest ¢ HCO3' B Sr (HCOs), m Ba (HCO3) 0. Ecam
wor HCOs" orcyrersyer, to Ba™™ coemmmserca ¢ Cl” B BaCl,, Sr'* ¢ 80,
5 Sr30,, a mpn orcyrersun SO, — ¢ Cl’ B SrCly;

3. NH,", Rb’, Cs" coegmusiores ¢ Cl” B NH,Cl, RbCl, CsCl;

4. Li’ coegmnserca B mexaounux soxax ¢ HCOs' B LiHCOs, a B octams-
nux ¢ ClI’ 8 LiCl,

9. Amommnmii oGHKROBeHHO faercs B Buje Al,Os. B KYHNOPOCHHX BOJAX,
mmefomux pH < 4,0, on coepmmserca ¢ HPO’, B Al, (HPO,)s, a ocrarok
Al'"" coepmmusiercst ¢ SO, B Al, (SO,)s;

6. HASO,"" coemunsgerca ¢ Ca”™ B CaHASO,;

7. Heneso 3akwcHOe B BOfAX, COJEPIKAIIX TAApOKapOOHATHEI WOH,
coepunsierca ¢ HCOs” B Fe (HCOs)y,, a okucHOe mene3o maercd B Buje
Fe,03. B xymopocmmix Bojax smemeso coepmmsercst ¢ SO,”” B FeSO, =
Fe, (80,)s;

8. HpemHesast kucaoTa macres B BHIe H,SiOs, a B Bomax co sHaueHNsAMBA
pH suime 8,5 supaskaercs B Buge nona HSiOs’. B stom cayuae 1asa mepecuera
B comeBylo (opmy NpHAeP/KHBAIOTCA CXGME, UpHBeflendoit B m. 11; mpm
oToM moH HSiOs" momemaror messny SO,”” n HCOs';

9. Bopran kmcmora BEpamaercs B Buge HBO,;

10. Cpobommass yriekmeaora U CepoBOOpON HAIOTCA B BHJe CO,
n H,S;

11. OcraneEBie WOHB COCJMHANIOTCA IO CHEAYIOMEH cXeMe: AHTOHB —
NOy’, CI’, 80,”, CO,", HCO,, OH’; warmomsr —K', Na’, Mg, Ca", Fe", Mn".

B ra6n. IV-5 mpemcrapnen pesylbTaT HepecueTa B COJMEBYI0 (POPMY
aHaJIM3a BOABI, mpuBegeHHoro B Tabm. [V-4,
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Tabauya IV -5
Anaaus BOABI, BRIpANKEHHLIH B (opMe rEIOTETHYCCRAX conei

Tnunorermaeckie ¢oJn me/a EYE
KCl 6,8 0,09
K250, 27,3 0.31
Na2S0, 5,6 0,08
NaHCO, 158,0 1,88
Mg (HCOg)2 254,7 348
Ca (HCOjy)2 385,0 4,75
Cymma 8374 10,59

§ 3. XOIMIUYECKRHUE KJIACCHOUKATIIH

PasnooGpasne XHMHYECKOrO COCTaBa HPHPOJHBIX BOJl BEISHBACT HeoOxo-
JMMOCTB WX CHCTCMATH3aIUu I rkraccunpuranuu. Hmme npuBOJUTCH KPaTROe
onmeaHne HeKOTOPHIX Kiaccupmranuii.

Kaacemuranna mo COOTHOIIEHMIO AHUOHOB U KaTHOHOR

Knacendpmxanua paspaGorana [lamsmepoy. Oua moeTpocHa M0 IPUHIUILY
COOTHOMIEHNS DPABIMYHEX TPYIIT aHNOHOB M KATHOHOB, BEIHBAIONUX Xapar-
TepHBIE CBOCTBA TPUPOXHKIX BOK. BBleasiorcs HATh FTPYIIL RATHOHOB I aHH0-
HOB I IecTh XapaKTePHLX CBoiicTs. [lamHbe aHaln3a BHPaZKAIOTCA B HPOICHT-
IKBHBAJICHTHOH dopme,

I'pynna kamuonos U GHUOHOE

Tpynma @ —cyMMa IIPONEHTOB SKBUBAJIEHTOB KATHOHOB ME10T-
aprx meraaoB (Naw + K° - Li')

Fpymma e —cyMMa IpPOTICHTOB 3KBHBAJNEHTOB KATHOHOB INEIOTHO-
semesnieix Mertammos (Ca” + Mg™ + Ba™).

Ppymma S —cyMvMa NpOUEHTOB HKBHBAJIEHTOB AHMOHOB CHIABHBIX
xmcaor (SO, + CI” + NO3').

pynmma A —cyMMa TpOUEHTOB OEBUBAJICHTOB AHMOHOB crabBIx
giexor (COs”” + HCOs" + HS + HSi0s").

Fpymnma m — CyMMa OpOTEHTOB RBHBAJICHTOB BOAOPORA M KATIOHOB
rmwensx meramnon (H -+ Fe'™ 4 Fe'™').

Xaparmepuue coeolicmea 60dbi

1. Iepsaa mea04HOCTE A; (IMEI0IHOCTSH) Brasipaercs ruporapdoHaraMm m kapSo-
HATAMW IEJI0YHBIX METa/I0B
2. Bropas menounocts As (BpemenHast Beiariaercs ruipoxkapbonaraMn m Kapbo-
SRECTHOCTE I ICIOUHOCTH) HaTaMIl O(ET0YHO3EMETbHLIX MEeTaLIoB.
3. Tperba memoaHOCTE Ay (Mesm0gHOCTE) BrIzIBaeTCs. THIPORAPOOHATAMIE TAEIIBIX
: METATIIOB
- 4. Ilepmas comenoeTs Sy (COIENOCTR) Busuiaerca cyas@aTavi I XI0puiaM me-
JIOYHBIX MCTAJLIOB
5. Bropas conenocTh S2 (COTEHOCTH, MO~ BrrasiBaerces cyab(paTaMm I XjI0pHTAMY e~
CTOAHHAH JKECTHOCTD) JIOUHO3EMEIBHEIX METAJIIOB
6. Tperha comenocth &y (KACIOTHOCTS) Brispipaercsa cynabaraMm 1 XJ0pHIaMH
THIREBIX METALIOB

Ha pme. IV-1a maofpamena cxema CBOHCTB BOJEI, MILIIOCTPHpPYIOMasn
mecth xapakrepmernk llanbmepa.
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ITame raaccos 60d no IHaawmepy

I. Cymma mpomenToB HKBHBAJICHTOB AHHOHOB CHJLHBIX KHCIOT MEHBIIE
CYMMBI IIPONIEHTOB 9KBHUBAJCHTOR KaTHOHOB IOEJOYHEIX METAJIOB: S < @.
II. Cymma IpONeHTOE HKBHBAJCHTOB AHHMOHOB CIJIBHHEIX RHCIOT paBHa
CyMMe IPOIEHTOB HKBHBAJCHTOB KaTHOHOB MIGJOYHLIX MeTaLios: S = a.
II1. Cymya IpOIEHTOB HKENBANICHTOB aHHOHOB CHJBHEIX KHCIOT (OJbIIe
CYMMEI IIPOLIEHTOB HKBUBAJICHTOB KATHOHOB IIENOYHHIX METAJLIOB, HO MEHLIIEe
CYMMBI IPOIEHTOB DKBHBAICHTOB KATHOHOB IMEJIOYHBIX M INEJI0THO3eMEJILHBIX
METaJLIOB: @ e > S > a.

IV. Cymma mponeHTOB DKBUBAJEHTOB AHMOHOB CHJBHEIX KHCJOT pPaBHa
CyMMe IIPOHCHTOB 3KBUBAJCHTOB KaTHOHOB IEJNOYHBIX H IeJI0YHO3eMeJILHBIX
MeTallioB: S = a Je.

V. CyMma OpOTeHTOB 9KBUBAJICHTOB aHWOHOB CIUIBLHBIX KHCJIOT 6OJBIIE
CYMMBI IIDOICHTOB DKBHBAJCHTOB HaTHOHOB IEJOYHBIX W IIEJOYHO3EMEJIbhHBIX
MeTajLIoB: S > a e,

Kakasrii m3 5THX KIaccOB XapaKTCPH3yOT He Gojiee, WeM deTHpe CBOIi-

crBa (radm. 1V-6). Ap o
abauya IV-

CpoiicTBa maTu kaaccoB nmo Iamsmepy

Kuanace CsoiicTBa RHuaace CroiictBa Kaace Caeciicrna

1 1-a comenoctn 83 1T 1-a comenocTs S 111 [1-a comenocts S,
1-1 menognocTh Ay 2-51 MEeN0IH0CTh Az 2-s1 coseHOCTH S2
2-1 MEI0YHOCTE A2 3-51 IMENOIHOCTE Ay 2-a1 meao4nocth Az
3-A meaoanocTs Ag -1 mesognocTs A,

IV | 1-a conenocrs 8y V | 1-1 comenocrn. S
2-1 cojieHoCTh Sa 2-a comenocts Sa
3-a menounocts g 3-8 coaeHOCTh Sy

I ¥ acc — Bojel menouHEle, 06PABYIOMACCA MPH PACTBOPEHMN IPO-
JAYETOB BEIBETPUBAHHA U3BEPHKCHHBIX TOPOJ B peaylibTaTe HpoleccoB 0OMeH-
HO# afcopOumn KaJelusa Ha Hatpuil, XapaKTepHB JJIA BOJ{ HEKOTOPBIX HefTH-
HHX MECTOPOKIEeHMI.

Il %xace — mpomeskyrounsii Mesrmy Kaaccamm I m III.

ITT krace —BOgBE ¢ TOCTOSHHOI W BPEMEHHOI KeCTKOCTHIO. Boms
KOPHL BEIBETPHBAHHSL.

IV raracc —Bogsl TONBKO ¢ MDOCTOAHHOHE sRectrocThio. Copepscar
TMPENMYTIECTREHHO XJIOPUJL 1 ¢yab(aThl MeJr0dHx MeTaxaos. Boms Mopeit n
COJEHBIX 03€ep.

V kimace — wkmeanie Bogbl. CopmepsKar cyabdarthl sKesaesa, aJlOMAHNS W
TAMRETBIX METaXI0B. DBONE OKWCIEHHON BOHE PYAHBIX MECTOPOMSICHEIL.

ITepecuer pesyawsrator amanmsa mo [lanmsMepy mpomsBogmTes mMyTeM Kom-
OMHIPOBAHUA IPONEHTOB HKBUBAICHTOB KATHOHOB W aHWOHOB II0 BHIIICH3JIO0-
JReHHOMY mpmunany. Humke mpmeommres HpHMEp mepecdera aHALN3a BOJIHL,
npuseiennoro B Taba. 1V-4.

fom conenoctb 368084 . ... . 0. 0. 0w . 452
2=8 B B=q CORCHOCTHI 415 o s ot 5 05 5 o 2o @ & s o hd . Hep
1-1 menounocts (18,50 +3,78)—-452 . . . . . . . 1776
2-g memounocTs (44;8643286) . . ..o 0. 0. s TOT2

100,00
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Bopa, Takum oOpasoM, goiskHa ObITh OTHeceHa k | wimacey.

Haaccnpuramums Ilansmepa mozBossger o0BCAHHATH MHOTOYHACICHHBIE
# pasHOOOpa3HKle MO XHMAYECKOMY COCTaBY HpPHPOAHEE BOJAH B HEGOILINOE
qneso rpynn. Buecte ¢ Tem sta KiaccupuRanuA B 3HAUATENBLHOIL CTEIEHN CXe-
MaTH4Ha.

B mpejenax KajRgoro m3 OATH KIACCOB BOAK 3HAYMTEJLHO Pasindalorcs
no cocraBy. OfneuEeHNE B ONHY TPYOIOY CYJab()aTOB M XJIOPHJIOB HCKIIOMaeT
BO3MOKHOCTB BHIJIEIEHNs IIMPOKO PACHPOCTPAHCHHHIX XJIOPHAOB M cyibpar-
HBIX BOJ{, XapaKTePHBIX A PasimdHBIX Te0JOrHYecKNX yCJIoBMil,

Bropoii kIacc IerKO McuesaeT B Pe3yJbTaTe BOZMOKHBIX HeTouHOCTEil
upn amaimse Bojsl. B werseprom kiacce orcyrersylor momst HCOs m COa",
MEEJY TeM B MOPCKAX BOJaxX, KOTOPEIE OTHOCATCA K »TOMY Kiaccy, HTH HOHBI
COTCPRATCH. )

Jlns rpaduueckoro maoOpaskenms Kaaccupmxammm Bojg mo Ilaabmepy
ucnoasayerca rpadux (pme. 1V-2), mpepcrapasiomuii cofoil TpH paBHBIX
TOPMBOHTANBHBIX CTONONKA, KKl 03 KO- 7o g e m
ropex pasperes Ha 100 papHEIX wacteil. == .
Ha BepxHeM cToN0MKe OTKIAABIBAIOTCH IIPO-
neaTs skBuBanzentoB kKatmoHos (K 4+ Na’',
Mg 4+ Ca’, Fe'’, Mn"" n gpyrmx Tdxe-
JRX METAJIOB), Ha HiZKHEM — IPOIEHTH
sxsuBagentop ammonos (NOs’, Cl’, SO,
HCOs’, COs’’). Ha cpegnem croaduke oT-
KIajiblBal0T XapaKTepHHE CBOICTBa BOJBL.

& - m
A
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Hymepaina npHPOIHBIX BOJ
H. N. Toacrnxnna

Huaacempuranusa Toacrnxmna, H3Becr- 3 a
was mop maspammem «Hymepamma mpupon- AL - i
HEIX BOA», HE TOJIBKO BhUEJIAET HEKOTODHIE ﬂ_W%
IPYNIE, HO OXBaThiBAaeT Bee pasHoobpasme IIJIIIIIIIIIIIIllilllllllllllllIIIlIiliIlIHI!IIIHIIlllIIIlliIII’s

BOJ[, BCTPEYAKINUXCA B TPHPOZE.

CymuecTs HyMepanHH 3aKiIio4acTcd B Yxnace =& Z
A N
TOM, 4YTO BBIYUCJIEHHEIe B TpPOOEHTax OKBH- E_W%
BaJeHTOB TPYIIOE KATHOHOB I AHMOHOE T
HAHOCAT HA AHuarpaMMmy, H300paKenHyl Ha B

pue. 1V-3. Pumc. 1V-2. I'pagur nATH KIaccon
Imarpamma mpefcraBiaser coboil Kvaj- sopsr 110 Iaitbyepy.
paT, KOTOPHl pasjelieH HA JeCATh BEPTHKAILHHIX H JECATH TOPH3OHTAILILIX
panios, ofpasylommx cTo Mausx Ksajgparos. Hameti xsajpar mMeer cpoit
gomep. LA ompeieseHms HOMepa BOJEL IOCTYHAIOT CJAEJYIOMEM 00pasoM.
Ha ropmsonTanbHOii CTOPOHe KBajipara cjeBa HAOPaBO OTKJIAJBIBAIOT
cymumy mponenTon akpusainenton (Ca™ -+ Mg -+ Fe'"), nan cupasa HaneBo —
cymmy mponentoB skemBaszentoB (Na' -+ K'). Ha meprmransboil cropome
CHU3Y BBEpX OTK:IajmiBalor cymmy mponentos sksusazenton (HCOs" -+ CO5"),
WIN CBepPXY BHH3 —cymmy nponenTos skpnsajgerTos (50,”” 4Cl’). Touka mepe-
CEUCHIA OPAMHATE M a0CHHCCH YKa3bBaeT HA COCTAB anHOIl BOJIBL. Bopa moay-
yaeT HOMEpP TOTO MaJOro KBajpaTa, B KOTOPHII MOMajaeT TOUKA ec amajinsa.
OmpejieanTs HOMEpP BOJAB MOKHO 1 apudmermueckmy myrem. Jlas aroro
OKPYTISIOT eWHATE TPONeRTos skBuBazentos rpynms Na' + K’ g0 moamoro
AeCATKA W MOJYUCHHOE YHCIO JECATKOB CKJIAJBIBalOT ¢ IPOLEHTAMI D KBIBaJIeH-
roB rpynms SO,”" -+ C1’. TIpm sToM, ecam mocaesisAs rpyIma OKazReTCs OJIHO-
3HAYHKIM YWCIOM, OHA B pacdcT He IPHHHMaCTCs.
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Puc, 1V-3. Tpadur — kBajpaTr pymepann® TpHPOADHX BOA (Mo
H. H. Toacrexmny).

Heg, ez’
100% 318 100% 518

DK TIDORLG A M
Y AVAVAVAVANA A
AVAVAVAVAVAYS YAVAVAVAVAVA /R
RO HRARRARAA AN
L TAVAV L T .z.yi

90 1/ Fampuedie N/ \Pomelie S
NINTNININININANS

P VAVAVAVAVAVAVAVAVAS by
700 %3r580 70 60 50 40 30 20 10 100%3x6 100%31680 70 80 50 40 30 20 10 0% swb

Pue. 1V-4. [padur — TpeyrorbumKk AMS apHOnOB M KAaTHOHOB.
" ""HOpumep pacuera. I'pymma Na' + K’ papma 54, umcno mpumam-
maerca pasamiM 6, I'pymma SO,”" + Cl’ pasra 49, unciio npuHEIMaeTCA PaBHEIM
5. B mpusogmMom mpumepe Boja mo rpadury (pme. 1V-3) Oymer umersh COpor
mecToii HoMep. AHAaIW3 BOXEI, MpPHBeAcHHLIL B Tadx., IV-4, Gymer mMers Tpe-
toit Homep. B mem rpymma Na' + K' pamma (18,50 + 3,78) 22,28 m wucio
TecATKOB B 3Toil rpynme mpumHmMaercA paBHEM 3. ['pymma SO,"" + Cl’ mpep-
craBjeHa OJ{HO3HAYHKMM uncaoMm 4,52 m B pacder He IMPHEAMAETCH.
Ha ocHOBaHum HOMepa BOJEI MOMHO 3aKIIOYUTL O CYMMe TIPONEHTOR
9KEBMBAJCHTOB TPYIO a, e, S, A m o mpuragiesksoctn Bojsl k I, II, III =
IV xnaccam Ilanemepa. :
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Howmep Bogs He xapakrtepuayer komnuecrsa SO,"", n Cl’, a naer nx cymmy.
H. W. ToxeTuxmH perOMEHYeT YCTPAHATEL HTOT HEJIOCTATOR IyTeM HaNWCAHNA
3a HOMEPOM BOJIbl KOJIMYECTBA IIPOICHTOB sKkBUBameHToB SO, . .

Har pmomonHenme K HyMepaIii BOJ HpeIcTaBIAeT MHTEPEC COCTABJICHM
rpadMKOB-TPeYTOJILHIKOB DTACJIBHO JIJIfi KaTHOHOB n aHumOoHOB] (pme. IV-4).

100%

Ol
K

Pme. 1V-5. Fpaduk — Tpeyroabuur s I'asos

Has rasos H. 1. ToxeruxuneiM npejiiodeH rpa@uk-TpeyrolbHUK,
croponsl Koroporo pasjenenst Ha 100 wacreit (puc. IV-5). Ilpumenenme mno-
CJIelHCr0 CXOJIHO ¢ IpiMEeHeHneM rpat})lma—lmanpa'ra.

Nuarpavma B. A. Cymina

B. A. Cyanu Bujiessier 4ersipe FeHeTHUCCKNX THIA BOJX IO WX cmeimdn-
yeckny ocobenmoctam (tabm. IV-7),

Ilepsriit 1 BTOPONl THOH ABIAKNTCH KOHTHHEHATATBUBLIMH, TPeTHil THIO —
MOPCKOII, 9eTBePTHIl — IeHETHYCCKN CBASAH ¢ MOABeMHLIMH nofamit riybornx
wenp. CoraacHo ¢ atnm Cyamn mpefilIosEn AHArpaMMy, KOTOpas COCTONT U3
seteipex oOmepmuennbix rpaduror (pme. IV-6).

Jlns ee MOCTPOCHMA WCMONL3YIOTCA KO3MOHIHEATH

Na'—rCl’ rGl’—rNa’
0,7 BT Mge

Tabauya V-7
TIenetnueckne Tunsl o wo B. A, Cyamny

Tun oLl l Orpomenue TPONECHTOB SKBUBATENTOB
I. Cyar(arnonaTprensiit ' (rNa-—rC1"): rSO,” < 1

111. XnopMarancBsiii (rC1” —rNa’) : rMg” <1

11. 'mpporapGonaTnomaTpresulii (:Na—rC1") 1 180, >1
1V. Xnopranbmuensiii (rCl’ —rNa') : rMg~ > 1

5 Bamas 599.
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B upsaMoyroapHOil cucTeMe KOOPAMHAT IO OCH OPAMHAT OTRIa[LIBAloT
8HAYEHWS PasHOCTM HPONEHTOB 9KBHBAJCHTOB: BBEPX Cl’ — Na', BHHE3
Na' — Cl’. Tlo ocm abemuee OTKIAJKBAIOT KOJAYCCTBO MPONCHTOB 9 KBHBAJICH-
toB: mampaso Mg'", mauxeso SO,"’. Ilpepensnoe sHauemie RasK0 BeJUIHHE
50 mam 1009,. d

Wz koHeuHoit TOUKM afcIUCC MPOBOJAT JIMHNM, HAPaJieJbHbe HX OCAM.
OGpasyioTca nBa KBajpaTa: OJJHH — B IIPABOM BepXHEM, APYroit — B JIeBOM
HILKHEM YTIY.

Cacly~ Xnapxansyuelsd miun Mycl,=
=50%ax6 L 0 10 20 80 40 E=il%sxd
50 ! . . - 50
N
8 s $ 13“\\ 40
3 0 Ny
S0 K ¥ & [
VA
] | o
Cyrsgpamuorampuebud min %\? \S‘ x
(Ca, M) S0, o) NV WA -1
=50%x8 0 40 i?lﬁ w0, ¥
A - T £
T w 2 s 40 s
10- WA Ly =y Mg MglHeG,)=
N L Xagpmaziwebuid mn S
20 S A\ Q =20
] N ' 0,
& o
A =
40 {\\\ & 40
50 T T T T 50
8 w 0 2 1w 0C
Na,SO= fudpoxaplosamuonampuelerd mia  Na HCGy=
=50 % 3«6 =50% 3kl

Puc. I1V-6. I'padmr B. A. Cymuma.

Jlyum, mposejieHHEIe H3 HAYaJIBHOH TOYKHM KOOPAMHAT, 0fipasyioT yrJbl
¢ ocbio abcmuce. TaHreHes THX YIJ0OB B IPaBOM BePXHEM KBajJpaTe COOTBETCT-
rCl" — rNa’ rNa'—rCl’
BYIOT 3HAUEHHAM — "

AR HIZKHEM JIEBOM KBa/ipaTe — 3HaUCHUAM — o7
JIy4, mpoBefieHHLI B BEPXHEM HPABOM KBajipaTe mOJ YIiIOM 45° ¥ nuHUR

= rCl” — rNa’ &
abenuee, OTBeYACT BHAUCHMIO — o = 1. 91oT AyY menuT BepXHMIl KBajl-

par Ha JBa TPEYTOIBHBIX IOJIA.

B mmpkHeM 1PaBOM TPEYTOJBHHEKe BEPXHET0 KBajpaTa BOGH HMMEIOT
rCl’ — rNa’
e s

rMg rCl’ — rNa

CooTBercTBeHHO BOJE, HMEIOIITE N > 1, pa3MemaKTCA B BePXHEM
JeBOM TpeyroilbHHKe.

Taxum obpazom, HIDKENIT TPEYTOMBEAK BEPXHEro KBajpaTa MpeficTaBser
IoJie pacupocTpaHeHmil XJIOpMarEneBsX BOX. Bepxawit TpeyronsHrk BepxXHETO

KBaJIPaATa COOTBETCTBEHHO OrpaHmumBaeT 00JaCTh CYImEcTBOBAHHUA XJIOPKAIb-
IMEeBLIX BOX.

Jly4, mpoBemenmsit B HEMHEM JIeBOM KBajpate moji yriaoMm 45° K JIAHEN

rNa' — rCl’
aficIUCChl,0TBEYaeT 3HAUCHIIO __rSO ,,i = 1. DroT AYyY TaKMKe MEIAT HEFKHMI
3 4
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KBajipaT Ha [jBa TPEYrOJBHNKA: BePXHIl OrpaHAYHBAET CyIb(aTHOHATpPUERHE
Na' —rC1’

R 1, HmwRHOI — rEIpokaploHaTHOHATPHEBkE
4

BOJIEI, WMEIOIAE
Na* (17
o=l g

180,

TakuMm 00pa3oM BHACJAAIOTCSA HUeTHPE MHOXA COOTBETCTBEHHO UETHIPEM
ramam Box: mode AOB — popsl cynbaTHOHATPHEBOrO THHA; MOJIE BOC —
BOJIHL THJIpOKapGoHATHOHATpUEBOTO THHA; Hose OEF — BOJIE XJI0PMarHueBoro
rinma; moiae OFED — Bopmbl XJ0PKaJBIHEBOr0 THIA.

Ecuu B 060uX KBajipaTaX IPOBCCTH BTOPHIC AMArOHAIM M JIHHHK, HCXONs-
e W3 HauaJda KOOPAMHAT N HPOTHBOJIEKAMNX eMy YTI0B KBaJpaToB, K cepe-
[MHAM IPOTUBOMOIO/KHBIX CTOPOH, TO B Kaii(OM M3 OCHOBHEIX IOJei obpa-
3yercs WecTh FOMOMHNTENLHHX, a BCEro 24 MOJA, OTBeYAlOIUX BhIJ(CICHHEIM
CynuHEIM IPOBMHIUAM (30HAM) B 00JacTAM (sTakaM) DPUPOJHEIX BOX,.

Ha auamn AB pacmoiaralorcs BOAHL, COflep/Ramiue TOJBKO cynbdar,
ga nnHpy BC — TONBKO HATPHEBHE BOJH, JNIICHHEE IPYTUX KaTHOHOE.

B touke A IpeJCTABIEHE BOJHL, COJlEPKAIINE TOXBKO CYIB(ATH Kalbius
§ MATHHA, B TOUKe B — BOJH, COfEP/KaIlie TONBKO cyibdar HaTpusi:
B rmouke O — BOJNH, cojepIKAllHe TOJBLKO KapOoHaT W THApOKapGoHaT
HATpHA.

B Touke O mmeem: Na° —Cl’ =0, CI’ — Na° =0 u Na’ = CI’. Ora
709Ka Hepexojia BOJ B XJOPMATHUEBHI I XJIOPKaJLIUEBEIl THIE.

Ha nuuun EF pacmosaraloTcs Marauessle BOJB, JHINEHHbE APYT X KaTHO-
HOB; Ha amHnm DE — BOAH, cofepskamiue TOJLKO XIOPHJ(El KambLusd i Mar-
HIEA,

B touxe E mpepcTaBieHB BOJNBI, COEEPIKAIIHe TOJBKO XITOPHJLL MAaTHHI,
B Touke F — Bojer, mMeromue cyiabdar, KapboHAT H rupokapboHaT MarHm:
B TOUKe [) — BOAH, cONEpKaIgume TOJbKO XIOPHIB KasbIuA.

Kaacenguranma C. A.[llyrapesa

Kaacenpuramua Ilykapesa mospoiser mpocTo n yAo0HO cpaBHUBATE
XUMHUeCKHiT cocTaB IpupoxEbix Box. OHa ocHOBaHa Ha TPHHIME TpeoGrama-
HOfA OHOrO WJIN HECKOJBKNX H3 TpeX IJaBHHX KaTHOHOB (Na', Ca™, Mg™)
n rtpex raapumx ammonor (Cl’, SO,”,

HCOs"). IlpunamieskHOCTh BOOHL K TOMY a7 [z .
WM MHOMY Kjaccy ONpefelsercs cOfep- 4 .
JRAHIEM MePeuYMCIeHHEX HOHOB B Koum-  CaMp| 2 |9 [ /6|25 |30) 57 144

tJ

sl22)29|3 4|

) ; ) ]

gecrBe Oomee 259%, 9KB. (CYMMEL IIPOLECH ol ol zlalel l
T0B 9KBUBAJEHTOB KATWOHOB U aMHOHOB :
mpuEnMalores Kakmasa mo 100), NaCa'| 4 |1 | 8| 25| 352|394 |

Ilo mpeofaafalomum TITABHEIM aHHO-
HaM BoOJle IpPECBAWBAIOT HA3BaHMA: XIO-
pupaasn, cyasdatHas, rTHppoKapbomaT- /Va,C'a‘/‘ﬁg- gl zolzr|as|ér|48
Haf, XJopuaHOCYb(arTHas, XIOPHIHO- et ;
rapokapGoHaTHas, cyabdarHorugpoxap- YA

ni| 5 || 19|25 33| 40|

+

7 | n 2;i2& 35 | 4z | 49

fiomaTHAA W XJOPUAHOCYJIb(aTHOTHPO- SoTCL, SO, HCL, HCB, €O S0 S0,
xapGomaTHas. Heo, weo, O

Io npeoﬁna;[am}mm RAXAORAM BORY Pue. IV-7. Cxema wiaccuHKanuy
npucBaWBalOTCA Ha3BaHNA: HATpHeBad, C. A. Hlykapesa.

MaTHHeBas, KalboueBas, HaTpaeBoMarane-
Bag, HATPMEBOKANBIAEBasA, MarHHeBOKaJbIHeBad M HATPHEBOMATHHEBOKAIb-
mieBad. HOMOMHIDYA MOCHETOBATEIBHO THOEL BOJ N0 COACPIRANMI0 aHWOHOB

o*
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¢ THODAMM BOX TIO cOMCPMKAHMI0 KATHOHOB, moaydaeM 49 KiaccoB BOJ
(puc. IV-7).

IMo obGmpeii mMuHepanmsaunm KamObil Kiace paspgesneH Ha rpynmer: 4 —
mo 1,5 2/a; B or 1,50 mo 10 2/a u € — 6ouee 10 2/a.

Raacendnramma 0. A. Azexuna

Huaccnduranus Ajnexkna coderaeT HPHHINI JeleHuA mo mpeobiajalo-
mUM WOHAM I TI0 COOTHOUICHMIO Meyxuy Humu, OHa oxpaThIBaeT Bce IPMPOJI-
HEIe BOOH ¢ MuHepaamzanmeii 1o 50 2/ke. 3a ocHOBY B3ATO mIECTh TJIaBHEIX
HMOHOB, COJiepP/KaHme KOTOPLIX BEIPa#ieHO B MIUIINTpaMM-)DKBHBAJTCHTAX.

Bee sopst pensires mo mpeofiajialonemy annony Ha Tpu GOJILIINX Kiacca:
rujipokapborarusie (nm wapGomarmsie) wsomsl (HCOs' -+ COs’’), cyuandaThbie
(50,") w xmopumusre (Cl'). HKmace rumgpokapSonaTHEIX BOJ 00BeHHACT

ﬂpupoc?ﬁue 8o d w

7 a|lc ¢
Tubpokaptonamusie () Cynbpamuse (5) Xnopuduwe (C1)

&

Puc. 1V-8. Cxema wnaccnduramum O. A, Adenuna.

MaJIo MHHEDPaJ30BaHHbIe BOE PEK, IIPECHHIX 03ep, 3HAYUTENHLHOE KOJIMIECTBO
O3EeMHLIX BOJ[ H HEMHOTHE 03epa ¢ MOBLINeHHOIT MITHepaJnaanneii (¢ cogepma-
munenm B sojyie moma CO3'"). Haace xamopujuerx Bog o0beunHEACT MIHEPAIN30BaH-
HEIE BOJH MOpeil, JIMMaHOB, PEJINMKTOBHIX H MATCPHKOBEHIX 03ep, IOJ3CMHEIE
BOAH COJIONYAKOBHIX pPailoHOB, TycTHHbL B moaynycTens. Cyiandarasie Boms
N0 pPACHPOCTPAHEHMIO M MUHEDAJM3ANME 3aHAMAIOT IPOMEKYTOUYHOE MEcTOo
MEKIY THAPOKapOOHATHEIM ¥ XJTOPHAHEIM KIaCCAMIL.

Paspenene Ha RKIAcCH YTOYAAETCH MASLHEHIINM JeJeHneM Kajkmoro
KJjacca Ha TPHM TPYOOE 10 mpeodiajaHuio ojHoro m3 kKarmonos Ca’™’, Mg™,
Na', K. Hampmas rpymma mogpasfenasieTcss Ha TPM THOA 10 COOTHOMICHHIO
MERIY MIJLIATpaMM-)KBABaJenTaMu HoHoB. Beero Tunos wersipe (pme. IV-8).

IMMepewit Tin xapakrepuayerca coorHomennem: HCO3" > Ca™ +
+ Mg''. Boast sroro tHma Mano MmHepaamzosaHel. [lna HumX XxapakTepen
uaberTor noroB HCOa' — Haj cyMMOill MOHOB MEIOYHO3EMEALHEIX METAJLIOB.

Bropoii twnn xapakrepmayerca coorHomenmem: HCOs" < Ca™™ +
+ Mg < HCOs" +S0,”. K aromy THIOY OTHOCATCA WOJ3eMHEIC BOJIH,
a TaK/Ke BOJH pPEK M 03ep MAJoil W cpefiHeill MUHepAaIn3ainm.

Tpernit tunn xapakrepusyerca coorHomennem: HCOs" 4+ SO, <
< Ca"” 4 Mg'". Bopsl aroro rnma cHIbHO MHHEPaJM30BaHHLIC, CMelNIaHHLE
n mertamopdnszosanusie. Cloga OTHOCATCS BOAL OKeaHOB, MOpeil, JIUMaHOB,
PETHKTOBEIX BOZOEMOB.
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YerpepTHIH THIO Xapakrepuayercs OTCYTCTBHCM HOHOB HCO35'.
Bopgsl aTOTO THIIA KHCJIBIE M HMEIOTCA TOJIBKO B cyabphaTHOM ¥ XIOPHIHOM
KIaccax, B rpynomax Ca™ -+ Mg, rge mer mepBoro ruua.

Knacendurammsn B. A. Axexcanjpona

Kaacempuramua mmHepanpEEX Boj B. A. Azercaumpopa OcHOBaHa Ha
Tpex riaBHHX mpuaHakax: 1) mpeofiajiaomux aHHOHAX M KaTHOHAX; 2) Tepa-
[OBTHUECKN AKTHBHBIX dJIeMeHTax; 3) (uamuecknmx cBoiicTBaX.

IIpeoGmajiaiomue dICMEHTE ONpPEAeAIOTCA MO BRYHCICHHEM MPONCHTAM
)KBHBAJIEHTOB, IpHYCM B KiIaccHYAKANum YYacTBYIOT JIHUIb Té DJICMEHTH,
[POT[EHTHOR COflep;RAaHNe 9KBHBAJICHTOB KOTOPEIX HC MEHEe 25 (cymmBl MM~
JUTPaMM-DKENBAJCHTOB KATHOHOB I aHMOHOB IPMHUMANTCH Rarkiafd 3a 100).

HomeHKIaTypa KiaccuuKalii OCHOBaHA Ha HA3BaHWAX WOHOB, a HE
coneit. Bee MuHepadbHEE BOAH JeIATCA HA HMIECTh TPYIL.

I. I'mpporapGomatbie: 9, 9KB. HCOs" > 25, Dpodux  aHHOHOB
< 259, akB.
1I. Xaopnpmsie: 9, sk, Cl’ > 25, mpoumx aHMOHOB < 25%, 9KB.

I11. Cyasparsme: % sks. SO,”" > 25, mpouux aHHOHOB <209, B9HB.

V. KoMOnEEpOBaHEEe BOABL a) XA0PHIHOTHAPOKapOOHATHRIE (80, <
< 259, akB.), 06) cynpparHOKapOOHATHEIE (CI' < 259, »kB.), B) XJODPHJHO-
cyasparasie (HCOs" < 259, aKB.).

V. Bomsl, mpmHajiieskanue K OAHOI U3 mePBHIX YeTHpex rpyui, HO co-
nepsrarue OHONOrIeCK aKTNBHEIG HOMBI (MpmbAK, 6poM, MO, anTwit | Ip.).

VI. TazoBee BOAH, TMpUHAJJEKANAE K ONHOM M3 IePBEIX HATH TPy,
HO coflepsKallie BHAUNTENBHOE KONMUECTBO Ta30B: a) YIJACKHCIHE, ) cepo-
BOTOPOJIHEIE, B) pajiHOaKTHBHBIE.

K masBaumio KayKmoil TPYIOsl BOJ HTpUOABIAIOTCA TEPMIHEL 1) marpne-
pele; 2) KamblMeBne; 3) MarHHeBBIE, €CIH npeobnamalor watmomer Na', Ca”
wam Mg'*. Kpome Toro, k Ha3naumio KaykIoi TpYHIB npubaBIAOTCA TeMIepa-
TypHHE TepMHHE: BOAH A0 20° Ha3sBalOTCA XOJOMHBIMIL, OT 20 mo 35° — rum-
moTepMalbHEIME 1 0T 35° — rumeprepMajbHBIMM,

Tak, manpumep, CMIPHOBCKNIT HCTOYHAK B HKeaesHoBojCKe IO DTOI KIac-
cupuranuu goKen OBTH HA3BAH: THIEPTEPMATBHBIM, YTICKMCIBM, cyanpar-
HOI'HPOKapOOHATHEIM, KaJbIMeBOHATPHEBHIM, BCJACACTBIE TOTO, yro W3 aHHO-
HOB B HeM Ipeof/1aal0T B IPONEHTAX HKBHBAJICHTOB HCOs" u SO,"’, n3 xaTuo-
os Na', Ca’*, cBoGoymoit CO, copepmmmres 1,2 2/ i TemmepaTypa BOJHI paBHA
44°

@opuyaa M. I'. Kypaora

®opmyna M. I'. Hypmosa paer mpefcraBicHHe O TJIaBHEIX cOCTaBHEIX
4aCTAX BOJEL.

Mopmyna mpeneTaBiasger codoil Apo6B, WHCAMTENH KOTOPOH COCTOMT H3
IPONEHTOB HKBUBAJICHTOB AHMOHOB, 8 3HAMEHATCNH M3 IPOLUEHTOR D KBHBAICH-
70B KATHOWOB; NPOIEHTH HKBABAJICHTOB I TeX W APYIMX MPOCTABIAIOTCA B MO~
psfike yOMBAIOIIIMX Wiced. OJIEMEHTH, MPUCYTCTBYIOMUE B KOIDUeCTBE MeHee
109, aKB., He TPOCTABIAIOTCA.

Ciesa oT LpPOGH IpoCTABAAIOTCA (2/4):

1) comepkaHue Ta30B M AKTHBHHIX DJIEMEHTOB, €CIN HX cofep/EuTeA HE
MeHbINE KOJMYeCTS, YKA3aHEHX B Ta0aume HIGKHEAX HOPM, OTJIHYARONIX
0GB KHOBeHHBIC BOJEL OT MHHEPabHEIX;

2) M — crenedh MUHEpaJu3aluu, PaBHAA CyMMe BCEX HOHOB W HEJIUC-
CONMUPOBAHTKX MOJEKYI 10 HepBOii [ecATHYHOMN madpsL.

Crmpasa or Apolm cTaBuTCs TeMIEPaTypa BOJHI (T) u ne6ur (D) B KyOm-
yecKHX MeTpax B CYTKH.
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Amaana Bogsl CMAPHOBCKOTO MCTOYHNKA B jHenesHOBOJCKe, MPeNCTaBICH-
HEL B Bame Toit GopMyasl, TpEMeT TaKoi B

HCO,’4650,737C1°17
CO,1,2M 3,5 3\13’57&1"33 — 7Dy

I'padur-kpyr n rpadur-NpAMOYTOIBHIK

Jlaa comocTasiaeHns BOJ PA3IUYHONO COMEBOTO COCTaBa YAOGHO MOIB30-
paThca  TpaduroM-mpsvoyroasEmkom (pue. IV-9) m rpaduroM-Kpyrom
(pue. 1V-10). Ha rpadukm mamocHTCA COMEBON COCTaB BOABL B MPOLEHTax

Mor mein M 2/n M elr
e Nall o
Mg5Q 2
% =
~ a0 = M.?”z
3 = Tl ca 52,
g ot Tl
«“ P
5] LX)
3 / &
; [
THHH
grh J:MIH £ / \ 2321
)
Cacl, w54, S N S‘T
NN #0100, / < \
cass, V) catmen)l /) \

Puc. 1V-9. TIpasoyromaeauiii Tpadui colieBoro cocraBa BOJL.

Oxb 9

N
s KN/

Pwe. 1V-10. I'pagme-pyr cozesoro] cocrasa nof. ['HmorTermueckuii coleBoi cocras,
Y5 9KB.
1 — NaQ', 2 — NagS80,; 3 — MgS80,; 4 — CaS0,; § — Ca (HCOy)a; 6 = NaHCOy; 7 — Fe (HCO,)a.
M — qOmas MUHEpajdusalum, &/a.

¥ = A
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sxBUBaenToB. Ofmas MWHEPaINBANs BOAs (2/4) MPOCTABIAETCH cOORy Tpa-
$uxon. Y700CTBO rpauKa-KPyTa 3aRMOUALTCH B TOM, YTO CTeOeHb MHHEpalIn-
3anmi BOAK Ha HCM OTPaKaercd BeIHUUHON JuaMerpa.

HameceHEBIe Ha TeoJormucckmii mpodmib rpamKE-KPyTH [O3BOIAIOT
HArJSIHO TPOCJHETHTh W3MeHeHHAe cocTaBa M ofmeill MuHEepanu3aluyl BOJ
(pue. 1V-10).

XapakrTepusie EodgumenThb

Knaccnpmkanns OPHPOJHEIX BOJ FOMOJNHASTCH BEINHUMHAMI COOTHO-
{Tenmil TPOILENTOB HKBABAJCHTOB WOHOB, YTO I03BOJAET YCTAHADIMBATE npu-
HAZMIEKHOCTE BOJ K TOMY I WHOMY TEHCTHUCCKOMY THILY M CYAHTH O npo-
neccax, BHAOHAMEHSIONINX COCTaB BOJ.

B raba. IV-8 mpusomarcd YacTO OPAMEHAIOIMHAECH K03 puTHeHTs,
a B Tabx. IV-9 — cocraB BOJ OKeaHa.

Tabauya IV-8
Xapagrepubie koaQGUIICHTE XUMITYCCKOro COCTALA BOX

Bona Bopa peu-
oaprmment 3unauenne woapdnmmesTa SrehA Has, cpefi-
HUI COCTaB
r30,” — 1 —npeobmagaer cyasdarmam comenocTh 01 1,57
Gl {1 — 0 mpeoGiafgaeT XJAOPHHAA COMENOCTE
rCa” > 1 — npeobnagaer Ca”
Mg 1 — 0 mpeoGnamaer Mg™ 0,20 3,67
Na’ > 1 — cogepmuren Na2S0O,, mer CaClz m
e ) MgClz 0,85 1,79
| — 0 — copepmmmres CaCle, Her NagSO,
<1 — BOXLI MPWHAATIEKAT K XJIOPMarHAEBO-
rCl” — rNa’ My THIY
 Mg" 1 — 2 —npeobaagaer MaCle, ecthb 7 CaClz 0,72
> 2 — npeoGranaer XIOPHCTHIL Kambrui
=1 — oL HpUHAIACHAT K rujiporap6o-
MNa- — rCl’ HATHOHA1PIEBOMY THIY
RO+ <1 — ROJIEL IPHHAJJICIKAT K CyIb(aTHOTAT- 0,51
E pHEBOMY THILY
S0, Koadprmment * gecynbdarmsamui yMCeHbILA- 0,094
—— A | eTCs X0 Mepe npub/sKRenna K MecTopo-
r (SO +CY) JICHIAM HedTi
|
300 — B MOPCKWX BOZAx ** l
Cl” <300 — B ocraroynoil pame MOPCKHAX 03ep
B =300 — B BORAX, CBAZAHHKX C PacTBOpE-
| HIeM 3ajieseil KaMeEHOH couu

* B magccrse Koobpuimenta, xapaxrepusyomero cy/n)armocTs MOBEMHLIX BON,
3y ”
1

s (Hayun. ped.)

#% Jl17 HOJBCMHBIX BOJI TaKoe TOJROBAHNE xnopOpovmoro koadduinenta He IOX-
teepikpacresa. Hayun. ped.

}'I_'\OGHCS 110530BATHCA OTHOMIEHMCM
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Tabauya IV-9

Coeras BO/JBI COBPEMEHHOI0 OREaHa

Homnst  2[ke M2-aKa % axe
K 0,387 9,89 1,63
Na’ 10,707 465,51 76,98
Ca” 0,420 21,00 3,47
Mg" 1,317 108,31 17,92
CymuMma 12,831 604,71 100,00
e 19,342 545,43 90,19,
Br’ 0,066 0,82 0,13
50,” 2,688 55,97 9,26
HCOy’ 0,150 2,46 0,42
Cymma 22,246 604,68 100,00
Ofman cymma 35,08 1209,39 100,00

§ 4. PAJJHOAKTHBHOCTD IIPHPOJHBIX BOJ

Bee mpupofHBIe BOJE COfep:KaT pajuOaKTHBHEIC dJIeMEHTH. Pasimvmble
VCJIOBHA IEePexoia HTUX HIEMEHTOB B PACTBOP, a Tak:ke pasHo0OpasHBIC yCIo-
BHA WX MATPANNE TOPHBOMAT K 00pPasoBaHWIO PA3HEIX TUIOB PafgmoaKTHBHBIX
Bon. B moBepxHOCTHHIX Bofax O0LYHO cofep:Kanue pPajHoaKTHBHEIX 9JICMCHTOB
MeHBIIe, 9eM B mofseMHEX. CpefHee cojepikaHme pajuA B HOJI3eMHBIX BOJax
cocrasiser 4 . 10—12 u ypana 7 . 107 2/a. .

PapgmoakTuBHBIe BOJBI JedATCS Ha O TPYIN:

1) pajoHOBEIE — ¢ HOBLINICHHEIM COXCp/KaHmEM pajoHa;

2) pajneBsle — ¢ TOBHIMEHHBIM COAEPIKAHHEM pajud;

3) pajioHOpafMEBBle — ¢ TOBRIICHABM KOJWYCCTBOM pajnsa 1 H30HTOY-
HEIM CBEPXPABHOBECHEIM KOJIMYECTBOM pajoHa;

4) ypaHopajoHOpazimeBEle BOJB THAPOTEPMAIBHEIX MECTODOK/eHMTI;

9) ypaHopaJgueBE¢ BOJAE OCAFOYHBEIX MECTOPOKICHHI,

B rabux. 1V-10 upusefieHo cofgepsxanue ypaHa, pajgia 0 pajgona B Ipupos-
HEIX BOJ{aXx. .

§ 5. BAKRTEPHOJIOTHYIECKUI COCTAB BOJBI

Baktepmonornueckue  MCCHeNOBAHMA BOIK IPOM3BONATCA € IEIBH:
1) cammrapHOIl OIEHKH MUTHEBOIl BOMH; 2) GakTepHadbHONH paspe Rl Ha HedTh
i TOPIOYHE TasH; J) OmpeeJeHnd XapakTepa ¥ HHTCHCHBHOCTH GHOXmMmde-
CKMX OPOIECCOB, MPOTEKAIOIMHX B HOA3EMHEIX BOJAX.

1. CagurapHoe coOCTOSIHNE BOJBL OIPE/ENSIeTes CTECHeHBI0 (eKaILHOH
3arpA3HeHHOCTH. [JIABHEIM IOKazareseM 5TOTO 3arpA3HEHAS BOIH CIYMKHT
kumeunas manodka (Bacterium Coli).

Jas omeHKRE caHATAPHOrO COCTOAHMSA NHTHEBOI BOJBL OMpefeIseTcs Co-
AepiKaHNme OogHON KumeduHoil mamoukm B egmuute obwema momer (Coli —rmrp.).
Yem Boma KavecTBeHHEe, TeM B MEHBIINX 00BeMaX yhaaeTcAd OOHADPYIKNTH KH-




Tabauya 1V-10
Copepskanne ypaua, pajus # pPajioHa B HPHPOJHBIX BOJAX
(mo A. H. Torapesy)

Rn B smanax Ra, 2/a ‘ U, e/a
Tun sojg Ilpupoanan ofcranoBka |—— I?Jﬂ
MHH. | MAKC. | CPejiH. MIIH. MAKe. CpetH. MIH. MaKe. CpeJiH.
Hosepxuoct- OKeans 1 MOps 0 0 0 | 8-107* [45.1071| 1.10~1% [36.1078 |25.1076 | 2.10~0 | 5.10~8
HbIEC
Osepa 0 0 0 | 110718 |8.10712 | 1.10712 | 24077 | 4.10°2| 8.10~% | 1.10~7
Peki 0 0 0 [25-107'% 42.40712 | 2.1071% | 2.107% | 5.107% | 6.10~7 | 3.10~7
‘Bonm ocajnou- 30HA MHTCHCNBHOTO BO- 1,0 50,0 15,0 | 1= 10712 [ 6.10712 | 2.10~12 | 2.1077 8.10~8 5.107% | 5. 107
ILLIX TOPOJT nooOMena

30HAa BechMa 2aTPyn- 1,0 20,0 60| 1-107% |1.1078 |3.10~1%| 2.1078 | g.10~8 2.1077 | 1.10-8
HCHHOTO Bomoobaena :

Boabl Kueinix 3ona mATencuBHoOro Bo- | 10,0 400,0| 100,0 | 1- 10712 | 7.40~12 | 9. 9p—12 24077 | 34679 7.107% | 1.10~8
MarMaTUyecKuX | mooGMeHa (BOJLI KOS BEI-
1HOPOJ BeTPUBAHMA)

Joma  3aTPYAHCHHOTO 8,0 400,0| 100,0 | 2-107%2 | 90.10~12 | 4. 10712 | 2.1077 | 8.10~ 4.107% | 2.10~8
BojioobMena (BOjbI oy Go-
KIX TCKTOHMYCCKAX Tpe-
TIT) .

Bomut ypano- 3oma murencusnoro Bo- | 50,0 | 50000,0 | 1000,0 | 8.107'2 | 2.407% [8.10~" | 5.107° | 9.10~2| 6-10~% | 1.1077
BELX  MecTOpo- | joodMena  (BOAEL  BOHEL ‘
AHLCHII OKHCTeHNS )

3oma  sarpyamennoro | 50,0 | 3000,0| 500,0 | 1.10~'! [ 8.10710 [ g.10~1 | 2.107% | 3.107%| 8.10"% | 1.107®
popoobMena (BOJBI BOHLI !
BOCCTAHOBJICHS )
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mevHy mainoury u Haobopor. Ilo Coli — turpy — KIaccmdpummmpyior Bopy
caemylomum obpasom:

1. Knmegnasa namouxa B 100 ma Bofsl — Bofa 310poBas

3 » » 10 mut » — BOJA JOCTATOYHO 3MOPOBas
TET. » » 1 mx » — BOJA COMHHTeIbHAS

IV. » » 0,1 mir » — BOJAa HE3[10poBas

V. » » 0,01 ma » — BOjla COBEpPILUEHHO HE3]0poBas

B paitomax pacmpocrpaHeHHA smomemMun THda HWIH X0JepH HE0GXOXHMO
OupesIedINTL B BOJle Halmume BO3OyAUTeIXA OPIOMHOrO TH(Aa I XOJIePHOro BHO-
PHOHA JIJIs BRISACHEHUH, He y9acTBYeT JH B pacnpochaHeHHn GonesHell muThe-
Basg BOJA.

2. Bakrepmoiorm4eckmil aHaJm3 BOXH C IeJlbl0 pasBefKH Ha HedTh n
ropioyne rassl OPOM3BOJUTCH IPH ONPOOOBAHMM CKBAKUH M DPOJHIKOB Kak
B INIACTOBHIX BOJAaX, 3aJeral0mux Ha 3HAYATEJLHHX IJIyOmHAX, TAK U B IPYyH-
TOBHIX BOJAX.

Wnaaukaropuoii Mukpodaopoil Ha HeTh M ra3 HpH OPOBEJCHAH BOJHO-
MHKPOOMOJOrMYeCKAX HCCJAeJlOBaHM ABIAITCA: a) GakTepuu, OKHCIAIONIUE
mertan; 0) Gakrepmm, OKHCJIAIIMUEe IpomaH; B) OaKTepHH, pPa3BHBAIOMIHECH
B aTMocdepe ONHOTO M3 HapoofpasHEIX YTJIeBOAOPOAOB — IEHTAHA, TeKcaHa
nIu TeHTaHa.

OnsiTaeie paGoTH IO MCHOEITAHWIO BONHO-MAKPOOHONOTHYIECKOH CHeMKH
Ha 3aBeOMO raso-HedTAHKX ILIOMAAX IMOKA3alIH, 9TO BCe IIOJ3eMHEIE BOJIEL,
compHKacalIiuecs ¢ ra3o-He(TAHAIMHA 3ajIe3KaMH WJIH PACHOJIOMKEHHLIE BHIIIE
3THX 3aJieKeil, 3acejeHsl KOMIUICKCOM YTJICBOROPOSHOH MHKDOQIOPH.

3. Onpepenerme XapakTepa U HHTEHCUBHOCTH OMOXMMHMYECKHX IpOIec-
COB, MPOTEKAIOIHX B MOA3EMHHIX BOJaX.

ITo gammemm mMurpoGmomormueckoit maboparopun BCEI'EN Gnonormueckme
OpOIECcChl, MPOTEKalIne B MOA3eMHHX BOJAX, OKA3HBAlOT 3HAYATEILHOE
BIMAHIEe Ha (OpPMHpOBaHHE W H3MeHEHHE XHMHYECKOTO COCTABA TOJ3eMHELX
BOJ.

Hoxmaeerso ﬁalcreprm B IOJ3eMHBIX BOIAX M WX (DI3MOIOTMIeCKHIT COCTAB
CBUICTCALCTBYIOT 00 MHTCHCHBHOCTH M XapaKTepe OHOXMMHYCCKAX TPOLECCOB
B HCCIE[yeMBIX BOJAX.

HomuueerBo Gaxrepmili B MTON3eMHEIX Bomax (mpAMOil cuer Ha MeM-
OpaHHEIX (UIBTPAX) MOKET MNOCTHTATH HECKOIBKUX 'COT MINLIHOKIETOK
B 1 ma.

I'pyrTonnie sopsr Gosaee oforameHs MEKpogIopoii, 9eM BONE HIaCTOBHE.
B nnactoBrx Bojax KoamduecTBO GaKTepiil M WX KavYeCTBEHHHII cocTaB 00yCI0-
BINBAIOTCHA CTCIEHBI0 THIPOTe0IOrMIecKOl PACKPEITOCTH CTPYKTYP, a TaKke
MHTEHCHBHOCTLIO BOfoo0Mena.

[lop3emabie BOJE, TPHYPOYECHHEIE K XOPOMIO U JAATEILHOS BpeMA 3aKPH-
THIM CTPYKTYypaM HIN HaXofAfAM@eca B YCAOBHAX 3aTPyAHEHHOro BomoobMmeHa,
6omee Geguel MukpodIopoil, YeM BOJH, aaeraiome B CTpyRTypax M IIacTax
OTKPHITHX WIH B YCJIOBHAX WHTCHCHBHOrO BofgoobMeHa.

B mopzeMHEIX BOJaxX paspupaiTcA pasHoo(pasHHe MO cBoeil Gmoxmmmde-
CKOIT MeATe BHOCTA MEKpPOOR: Gakrepun, pasnaralomne GelKOBEE COSUHEHI,
YTIeBOIH, JEUDH; OaKTepuWH, YYacTBYIOI[HE B KPYTrOBOPOTe CepH, YTICBOMO-
popHHEe GaKTepuym M JIp.

Ilo ¢usnmomormuecrkomMy cocTaBy OaKTepHil MOMHO CYAHTR O Ha-
OpaBJCHHOCTA OHOXMMUYECKHX TPONECCOB, MPOTEKAKIUX B MON3eMHBIX
BOJIAX.
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Orbop npob Ha GakTePHOMOTHYECKHH AHAN3 BOLH OPOH3BOJHTCA TONBKO
B CTePUILAYIO Tocy y. llpn oupofoBaEun crBakHH MpoOL 0T6UpAOTCA MOCTe
cMeHbl 2—3 00BEMOB BOJAB U YCTAHOBIEGHHSA TOCTOAHCTBA HX XHMHIECKOIO
cocTaBa.

§ 6. OTBOP ITPObL BO/bI JIJI5I AHAJIH3A

Or6op mpo0 Boxkl ABIAETCA OTBETCTBCHHON omepanmeil, oT KOTOpoii BO
MHOTOM 3aBHCHT JOCTOBEPHOCTL pe3ynnraToB aHanmsza. [lpmemsr msarua npob
BOAK JORHEL 0DecHeunTh BO3MOMKHO Gollee MOTHOE COXPaHEHHWE ee MepBOHA-
YaIRHOTO cOocTaBa M XPENOXPAHATE HPoOY OT BO3MOMKHHBIX B3arpA3HEHMIT.

Obmme npasuia ordopa npod

OCHOBHBIM IIPABHJIOM DI B3ATHH IPOOLL BOAE ABIALTCH YACTOTA OYTHIIKE
u npobrn. Kopkoseie mpofKy RUISATAT B JMCTHIINPOBAHHOI BOJle, PE3NHOBLIE
npo6kr — B 1-mponmenrtuom pacrsope Nay,COj;, saTeM HpoMBIBAlOT BOJOIL,
{-mponerTaemv pacteopom HCl 1 onoracKnmBaloT HecKOIBKO Pas JHCTHILINPO-
panHoil Bofmoil. ByThuIkm mepej samoJHeHMeM M TPOOKH mepel YRYHDOPKOM
OmoJacKUBaIOT 0TOMpaeMoil BOTOH He MeHce 3 pas.

YEymopka momkHa OWMThH TepMeTHYHAA; JIydlle BCETO ONPAMEHATE MPHILINA-
dopannbie crekaAnHEe MPoOKN. Pe3uHOBHIC TPOOKHM M MEHICJEeBCKYIO 3a-
MasKy HeJb3fA ymorpebiaars AId mpol, B KOTOPHIX IPEAIOJ0KEHO OMpPEeeiaTh
Ca’", Pb™", Zn"" u WOHH IPYIEX MeTa/JJIOB, TaK KaK U3 PEe3WHOBEIX IIPODOK
MOKET BBINCJAYABATHCA 3aMETHOE KOJMYeCTBO HCKOMBIX MCTAJLIOB W IIPH
BCRPHITUM OYTHUIKM TPYOHO mafesKaTh 3arpsa3HeHAA mpo0e samaskoif. Xopo-
mHe COPTa PE3HHOBRIX MPOGOK MOryT OBITh MCIONb30BaHE MOcke 00pabloTkm
UX B pacIulaBIcHHOM mapaduee, Kyna onu onyckaorea Ha 1 mua. IIpu orGope
npod ocraBagwT B Oyreikax Hesamommemusrl odbsem B 10—15 ma, Tak kax
HHAYEe TPOOKH PN TOBHIMEHHH TEMICPATYpPHl MOTYT OHITH BERIOHTHL.

Eecan Boma mo/ukHA JONT0 XpaHuThesA, €6 KOHCePBHAPYIOT HofaBleHHmeM
2 ma xmopodopma ma 1 . BOmHL.

IIpoOm Bopmsr s OOBIYHONO aHANW3a, C ONpefiedeHneM iioma, Gpowma,
fiopa, HadTeHOBHIX KMCIOT, OTOMpai0T B [Be OVIRUIKH eMKOCTRI0O mo 1 ..
Jnst mommoro amagmza BORKL €O CHETIATBHEIMH  OTpeJleJeHHsAMH CBUHIA,
mommOena, Mefm, IWHEA, (Gropa H T. A. MOMOJHATEILHO 0TOMpAlOT mpody
obsemom 5—15 o OyTeikn emrocTe 1 .

Ha gamyio npoby cocraBifgercA HacTOPT B ABYX 9K3eMILIAPaX, KOTOPBIH
samosmsieress TpadurossiM Kapampgamom. OuH Iacmopr HaKJIenBaeTcA Ha
OyTHUIKY, [pYroii mpuBs3siBaeTcd K ©¢ TOp-
asimky. B mosesoit kmmikike orTMmedanoTes BOJO-
MYHKTH, W3 KOTOPHIX B3ATH TPOOB BOIHI LIS
aHa n3a.

Cuoocodst orfopa wped Bomw!
IIpoby Bopmer M3 METOYHUKOB M OTKPHITEIX BO-

moeMoB mpu HeGoasmoit rayomme saarusa (0,5 —1 )
orémpaloT HemocpeAcTBeHio B OyThUIKY Oe3 Bed-

Puc. TV-11. IcespobaTomerp. roperpyrmuu [, 0. Bepe-

marupa. 8
a, 6 — sammmel; A — TpyOxa ¢ merkamu; B — TpyOka juais apu-
COCMMHEHNA PYUHOr0 Hacocy; B—rpys, HPNEPCHNeHHLN K HOHILY

TpyOKm A; I' — Tepmonerp.
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kux npucnocobmennii. Heobxopmmo caepnrh 3a Tem, 4rolsl B orGmpae-
Myl0 npoby He MOHaJM MeXaHHYecKHe IpPHMECH.

ITeper B3aTHeM npod H3 HPKCINIYATHPYHIIHXCH KOJIOMIEB BOAY OTKadi-
BalOT B TedeHme 15 muH.

OrGop mpoGer ¢ moBepxHOCTH u TayOuH, He npepocxogamux 12—15 a,
MOKHO MPOH3BecTH IpH noMomu mncesgobaromerpa Bepemarnua (pme. 1V-11).

Ilepex BaaTHeM mpob U3 CAMOMBIMBAIONIMXCA CKBAasKHH, 000DYH0BaHHBIX
KpPaHoOM, HeOOXOAHMO CIOYCTHTH BOAY, HaXONAULYIOCA B TpyoOe.

Ilepen Baarmem mpo6 M3 HecaMOMBIHBAKIUXCA M HEIKCILIYATHPYEMBIX
CKBAa’KHH CJeyeT OTKaYaTh BOJY NPUMEPHO B JBa 00beMa BOJISIHOTO CTOIGA
CKBaKIHHI.

Husa Ba3saTna mpod m3 TIyOOKAX CKBaXKAH HPeMJIOMKEHO HEeCKOJLKO THIOB
cuenuaxbHEX npmbopos (cm. ra. XXXI).

OrGop cnemuajbEbIX mpod BOJBI

ITpo6a dan onpedeaenus obwezo codepacanus Osyokucu
yeaepoda u eudporapGonam-uona

Bo msbesanme moteph AByORHCH yIiepofia H FEApoKapOoHAT-HOHA Iiepe-
BOJAT HX Ha MECTe B3ATHI HPoOB BOJAN B HepacTBopuMmblil kKapGomar Oapus,
4TO JIOCTATaeTcs HpEOaBICHHEM K BOJE HACHIIEHHOTO PACTBOPA TH[POOKHCH
Oapma

Ba (OH),+H,0-CO,=BaC0;42H,0,

i
Ba (OH);+Ca (HCOy),=BaCOg-+CaCO,--2H,0.

v

ITpoOur Bojs! AL onpejiesiends 00METo COJCPARANMA JIBYOKICH YIJepojla
a raipokapbonar-mona Oepyr B Koabm emroctbio 300—500 ma, ¢ mMerkavm
Ha 150 ., ¢ XOpONIO NPATHAHHEME PE3MHOBHIME HPoOKaMi (KoAGE! 0JRHE
Hopxoiuth K npubopy s ompenenenus o0mero rommuecrsa CO2 m HCO3').
C momomgpio pesunOBOIl rpymm B Tedenme 2—3 MHH. NPOJyBAIOT YepPe3 KOAGH
BO3/lyX, UpeABapaTeJbHO OYHIEHHHIH OT YINIEKHCJIOTO rasa NPH HOMOIIH
HaTpOHHOH m3BectH. 3aTeM B KasAyw Koily Omcrpo npumimpaior fo 50 ma
HAaCHIIEHHOI0 pacTBopa rafpookuen Gapms, cofepmkamero 5 ¢ BaCl,, mocae
4ero MX INIOTHO 3aKyHOpPHBAIOT.

[Ipmbapasensnit B KoAGH pacTBOp A0MKeH OHTH IMPO3PAuHEIM; €CIL ke
OH IOMYyTHEeT, TO HeoOXOoAuMO 3apAAKY Koal pacTBOpPoM HOBTOpATh. HouaOn
¢ pacTBOPOM, INIOTHO 3aKPHTHE Pe3HHOBHIME Hpo0KamMm, B3BEINMBAIOT HA TeX-
HEYeCKHX BecaX ¢ TognocThio 0,2 2 n B TakoM BHjie 0TOPABIAIOT Ha MECTO B3A-
TAA 1POOHL.

Ha wecre .mabmpamor Bony B koa0On HemaOoro Hmzxe Merkm 150 ma,
U IIOTHO 3aKPHBAlT IOpolkavu. Ampalms ocajika IPOM3BOJAAT B CTAIMOHAD-
goil maGopatopmn.

Ha onno ompesienenne ciepyer Gpats ase npobsr. s pasgeasnoro ompe-
lledienns JIBYOKHCH Yriepoja u rmipokapboHaT-moma HeoOXoimMmo, B ciydae
ecan ne oro6pana mpoba ma o0mumil amaldu3, B3ATHL oTAeabHYI0 mpoby Ges yo-
Oaprendsa pacTBOpa THIPOOKHCH Gapms.

ITpo6a das onpedeaenus azpeccuswoii deyorucu yeaepoda

ArpeccuBHAs [BYORHCH YTJIepofia cmoco0HA pacTiopaTh KapOoHaT Kalib-
mua. Ilpa npubasrennn rapbonara Kainimsa K Bojie, cofepssameil arpecciis-
AYI0 JIbyOKHCh YTJepojia, MPOMCYOUT YBEIHXYCHIE HIeJ0YHOCTH

CH(:Oa + C02 ‘;L- HQO =Ca (I{C03)2 .
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ITpoby mopmr s mampasieums B JadopaTopuio oT0HpalOT B YHCTYIO
u cyxyio OyTeniky emroctbio 250 ma ¢ Xopomo Dojo0 pannoil pesuHoBoil mpoo-
koii. B Oyremiky Bemmaior 2—3 2 xavmueckn unetoro CaCOs. OpnoBpevenno

orbmpaior mpoby Boxml, Oez mobaBkm KapboHAaTa KAJXLUUA, AJIA OUpelCleHAA
mona HCO,'.

lIpo6a dan onpedeaenus SO, u HyS + HS' & ceposodopodnnz eodax

" Bumecte co cBOGOMHEIM CepoBOJOPOAOM B CEPOBOACPOAFF™ BOAAX COJlep-
smares roppocyiabma mor HS' m cyasar-mon SOa''.

Tax kar cepoBOZOpPOJl W THAPOCYIBQH-MOH OKHCIAIOTCS JIO Cyibar-
HONA, TO JIIA HX KOJMUYECTRCHIOTO Ol pe/lelIenust Heonxoanmo Gparh crenmalb-
nyio mpody.

Hpuamnn ciiocoba sabopa npo0H OCHOBAaH HA CBASHBAHHE CCPOBOIO-
pofa v cyabdunmoii cepr B ¢gopue cyanpmma KaaMos

Cd (CH,C00), 4+ H,S=CdS+2CH;COOH.

Cyandar-mon mpm droMm ocraerea B pactBope. Copepskanme ¢CyMMEI
H,S + HS' wmosker OmTh onpeieiieno B NabopaTopHHE pasiosKeHueM Cyib(upa
KaJ\MAs.

Jlas oTGopa mpo0 sl BabemmuBaioT nycrue cRIgakn eMrocTsi0 500 —800 ma,
HaappaoT B Rasayio mo 100 ma pacrsopa Cd (CH; COO): m cnosa BiBe-
MABATOT. 3aTeM CRIMAHKI 3aKPHBAI0T PEeSHHOBHIME HpolKaMm m OTIPaBISOT
Ha MecTo B3aTHA Mpole. B KamIyo CRIAHKY ¢ PacTBOPOM KajiMEsA HaOmpawT
oo 250—500 ms meuniTyeMoil BOMEHL

ITpo6a daa onpedencnun yceaesa

B npmpoiuslX BoJgax coJid 3aKNCHOTO JReJIe2a JeTKO OKHCIAITCA KHCI0-
POROM BO3JIyXa W BHIAJAIOT B 0CAZlOK B BOJIE I'HEJIPaTa OKICH

Fe (HCOs),+2HOH=Fe (OH),+2H,COs,
4Fe (OH)y+2HOH+0,=4Fe (OH),.

Iaust ompepenesnsa xene3a HeoOXOAHMO B3ATH HA MeCTe CHEIHATbHYIO
npoby, B KoTOpoil skeme30 Gymer cTabdmimsmpoBano.

Jas mpecHBIX Boj| cTalHIE3AIIA HOHOB #tejieda ocymecTBagerca npuda-
pIeEmeM 3—5 ma aneratHoro Oygepnoro pacrsopa (¢ pH = 4) ma xamjse
100 m« Bomsl, UTO MO3BOJSET B JAajbHelimieM OIpelelHTh Pa3iHmYHLEe (HOPME
;Relesa, COfepyRAamerocsa B Hmcciejiyemoil Bojie.

Jlnst crabmiamsanud sRefe3a B KHCIHX KYyTOPOCHHX BofaX K 1 4 anamusn-
pyemoii sojer npabaBiasaior 10 ma HSO0, (1 : 1) ux 1 — 1,5 2 (NH,), SO,.

Ipoba Bopst poimszua OeTh Npo3padvna; eclim Bofla Hellpo3pavna, ee Heol-
X0AIMO OT(I)HJILTPOBETB H TOJBKO IIOCIe dToro npﬂﬁaBHﬂTh pearTmB JLJsA CTa-
fEansamunE sReIesa.

Iipoba dan onpedeaenusa pacmeopennoz20 kucaopoia

IIpoGa Bojs: At oupejienenns Kacaopoaa Gepercs B oomeme 150—300 ma
B KaJm0poBaHHBEC CKIAHKE ¢ IpETepTHIME mpobkamm. HammGpomanme crisa-
HOK IPOHM3BOJATCA IIyTeM B3BEIIMBAHAA ITYCTON CRIAHKE B CRIAHKE C JId-
crmanmpoBannoil Bogoil. CrIsnKky mamolmaiorT Bojioll Tak, uTo0H Boja mepe-
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Jmiiack uepes kpaii. Cpasy e mocie 91010 B 0TO0pannyio npody BOABI UpH-
OaBJIAKT IHIOeTKOH, IOrpysas KOHEl, ee CO JHA CKIAHKE, 1 ma pacTBOpa
MnCle m 1 ma paciBopa NaOH ¢ KJ. K npoam sxectrux Boj (cBoire 7 me-ane
HOHOB Kadbuua ¥ Marums B 1 4) npmbasisior 3 ma pactBopa MnCle n 3 ma
pacropa NaOH ¢ KJ, 3arem Gnctpo sakphBaior CKISHKY npodkoii, ¢rporo
CJeAs 3a TeM, 4TO0K B CRIAHKEe HE 0CTAJ0Ch HH OJHOTO IY3KIPHKA BO37yXa.
Conepmumoe CRISAHRE TIATENBHO IICPEMEIIHBAIOT HECROIDKO pas.

§ 7. HOJIEBBIE THIPOXUMHAYECKHULE JIABOPATOPHN

Jais BEINONHEHHA MOAEBOTO aHANH3A BOJIH CROHCTPYHPOBAHO HECKOIBKO
TANOB MOJCBLIX THJPOXHMHIECKHX Jabopatopuil, pasiuYalomUXCca MeR/Y Co-
0oil 10 Ha3HAYEHHIO I 00BEMY BHIIOIHAEMOIO AHAJIE3A.

Iprn momkzoBasmu moseBrMm TaGopaTopuaMm HeoDXOMMMO YUHTHBATH
CROPOCTb M3MEeHEHHsl U3MIECKIX CBONUCTB 1 XEMITUCCKOTO COCTABA BOJKL I CO-
Dar0faTh CJAENYIOMYI0 HOCAECHOBATEILHOCTE Ol Pe/leeHIiL:

1) remmeparypa, pH, samax, mpospaunocts, nper;

2) nBYORHCHL yIiIeposa, ceponofiopof, KOCIOPOJL;

3) smeseso sakmcHoe u okmcmoe, HOTPHT, aMMOHHN- M HHTPaT-HOLBL,

4) xapGomar- m rupporapboHaT-HOHLL, JRECTROCTDL, HOHLl KaJbIWsA, MaT-
HES, cyidbdarta m XJIopa.

B monesmx rmapoxmmmueckmx adaboparopmsx s oupepelenus pH,
NHy', Fe'", Fe ™" U Jip. DIAPOKO HCHONB3YIOTCA KOJIOpPHMETPHYCCKHEE METOJbI,
P 9TOM BMCCTO CTaHJAPTHEIX PacTBOPOB NPEMEHAIOTCS CTAHJapPTHEE OKpa-
MCHHBIE MIKAIB-CBeTOQHIBTPE Ha HpO3padHoll IIIenKe.

Ilonesas maGoparopma cucremmt Pesuunosa u Cokoaoba
AJA AHANN3A BOAbI B NEMNX MapmipyTax

JlaGoparopus wnpegmasmavena s onpejielieEHA (H3MIeCKAX CBOICTB
H XHMH'ECKOTO COCTaBA BOJIK IPH HPOBCACHUI PEKOTHOCHEPOBOYHBIX THJIPO-
reoxormieckuX pabor. Ona yjo6ua JIia MCHOMb30BAHEA B TEIILX Mapmpyrax:
pazvep 10 x 18 x 20 cm, Bec 1 — 1,5 xe.

JlaGopatopma mmeer iBe oTKEAHEBE KPHEINKE O HeOoMbIoH cheMaEl AmmK
it obopynosanms (pue. 1V-12), B sepxneit orkaumoit KPHIIKe XPaHATCA KOM-
HapaTop JUIA KOIOPHMETPHICCKUX ONpejieslenmii, moeBoil MyTHOMEp H Ipo-
Ouprm Juist TypGHAMMET PHUCCKAX OMpeyeaenmil,

OGopynopanme momesoit maGoparopEn mossoiser B Tevenme 30—40 M.
C IOMOIIBIO IIPOOH POUHO-KaNeNAbHEX, TYPOHAIMET PHICCKX T KOJIO pEMeT prie-
CRIX METO/I0B BHIIOJHATL OPHEHTHPOBOYHEIL amalds Bojal, cocTosmmil m3
ompepiertenmii pH, Fe", Fe'"', NHa', NO2’, NOs’, COs", HCOs’, S04,
Cl', Ca’", Mg, ofmeit KaplonaTnoil jReCTROCTH, JBYORHCH yraepojia,
ceponoztoposia i kmcxopora. Hapany ¢ xmMudeckum anammsoM oupenensiorcs
Puamueckme cBoiicTBa BOJEL

Ilosepas rugpoxmvmueckas nabopaTopusi cmerembl Pesnmkosa
ina 1950 r,

Jlaboparopus npepmasmavena puasm ompenexenms dusmuecKOX CBOICTB
¥ XHMIYECKOTO COCTaBa MPHPOJHHIX BOJ B MOMEBHX YCIOBEAX TP THJPOIeo-
TOTHICCKAX, THNPOTeXHIIECKAX, eOXIMIYECKAX I APyrux paborax.

JlaGoparopus cocTonT U3 IBYX Jie peBAHEEIX dyrIApOB: 0CHOBHOTO — pa3-
mepom 44 x 15 x 30 cm (pme. 1V-13) u samacmoro — pasmepom 30 x 20 x



Puc. TV-13. Ilosepas ruppoxavugecicas Iadoparopus Trna 1950 r.
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X 32 cm, conepyramux Habop pPeaKTHBOB H TalopaTopHYW ammaparypy.
Bec ocuoBrOTo (yTaspa ¢ peaktmBamm — okodo 10 xe, samacmoro — 25 ke.

Peaxrmeer, maxopamumecss B OCHOBHOM (yTAAPE, MO3BONAIOT BHUIOIHUT
40—50 amammsoB. HommyectBO peakTHBOB, Cofep/RAIMEXCA B 3arlacHOM (yT-
asape, paccumrano na 140—150 amammsos.

C momompio aT0# TabopaTopmm MOKHO JOCTATOMHO TOYHO BHIIOIHATEH
aHATHAH, N03BOIAWINE KIaCCAQUEIAPOBATE NPAPOJHLE BOJH, H3YINTH JHHA-
MHKY HX COJeBOro cocraBa m 1aTh UX TEXHH'IECI{Y}O ’ X03gicTBeHHO- 6HTOBYI‘U
nm canmTapayi ouenry (rabm. IV-11).

Tatbauya IV-11

[lepeuenb onpeieNeHmii, BRIOTHACMBIX ¢ MOMOILIO Jajoparopun Tama 1950 r.

Onpegemenme Meropn onpepenenms

KonmeaTpamisa BOAOPOAHLX noHOB (pH) Komopumerpndeckuit ¢ yAmBepcanbHEIM HHH-
KaTOpoM  AJISIMOBCKOTO

CpoGomnasa neyorucs yraepoja (CO; ¢B) Ob6semasnd, TmipoBannmem 100 ma Boxu 0,1-m
pactsopom NaOH

ArpeccuBrag  JABYOKHCH  YTJIepoja OGneMuLIil, ONpefeNeHICM HIETOTHOCTH 10 W

(CO; arp) nocye - B3anMOJACHCTBIA BOAR ¢ KapGomartom
KaJbI s

Ceposopopon (H.S) HadecrBe nEBIT

Heneso sarmcnoe (Fe'™) Honopumerpugecknii, ¢ TabaeToil mmm 1o-
POITKOM KpaCHON KPOBAHOW cOJIH

Hemezo orucnoe (Fe™) Konopamerpudecknit, ¢ 10-mpomentaEM pac-
TBopoM HCNS

CyMMa BaKUCHOTO M OKHCHOTO #ieae3a Honopumerpuueckuii, ¢ 10-nmponenrasiM pac-

(Fe 4 Fe ) TBOPOM

Avmonuit-non (NH,") Ronmopamerpnuecknii, ¢ peaktuBom Heceaepa

Hurpar-wor (NO2’) Honopumerpunueckuil, ¢ CYXHM peaRTHBOM
I'pucca

Hurpar-mor (NOj') [ToryMuKpoKOTOpUMETPHYECKUI, 0CHOBAHHLIE
ua soccraHosmenun NO;* no NH,

Kapfiomar-mon (CO;"") OGbeMustil, TarpoBarneM 50 aa Bomsl, 0,1-n
pacrsopom HC] ¢ demondramennom

I'nppoxapgonat-non (HCO,") O0mbemumii, taTpoBamueMm 50 #a Boant 0,1-n
pactsopom HCl ¢ METHI0BRIM OpaHKeBLIM

Raapsumii-pon (Ca’™) Typbuaamerpudecrui

Marnmnii-non (Mg™) O0BeMHBIH, NaJbMUTATHLIL H IIYTEM pacueTa

O6nan JRECTROCTD OOBEeMHRIT, TTaTBMITATHEI

HapbonaTHasg 3KecTkoCTh ITyrem pacuera

Cyasdar-non (S0,") Typiéu;mMeTplmcmun n oum‘unmﬁ, maabMm-
TaTHLL

Xaop-non (Cl) OOBeMHBIT, APreHTOMEOTPHICCKAN, ¢ WHIMKA-
TOPOM XPOMATOM KAJImsT

Harpuit-non (Na’) ITyrem pacuera

CyMMa MAHeDAaTbHBIX BelleCTB » »

HoaeBasn FIAPOXIMITYecKast aaboparopua cmereMnl Pesnukona
Toma 1954 r.

Jlaboparopma tama 1954 r. faer Bo3MORHOCTH OHpeAeIATh OOI[YIO KeCT-
KOCTB, MONHK MAaTHHA, KATLIEA H ¢yIb{aT-moH KOMILIEKCHO-MOTPHICCKIMI Me-
TOJAMH.

IHommmo sroro, xaboparopms mosBoiser ompefeldsts pH, ceoGopnyio n
arpecCHBHYIO JIBYOKHCH yIIepoja, »Kelle30 3akucHoe H oxmcnoe, monk NO,',
NOs’, NHa', COs'’, HCOs', Cl’, Na' m cyMMy MEHEepalbHBIX BEINecTs.

HonmuectBo pearTtmBoB B aafopaTopudm paCCYNTAHO HA BHIONHEHIE
200 amammzoB.
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IloneBaa naGopatopua cucrembl Pesnmkoba masa onpejeienns
HEYCTOIYIBBIX KOMIOHEHTOB

JlaGopaTopms mpelnasHaveHa JUIA KOJMYECTBEHHOTO OIPeflelleHns B Mpu-
POMHHEIX BojlaX pactBopeHHmX rason m pH.

Paszmep naboparopun — 32 X 24 X 19 em, BEC — OKOIO 8 xe. Iloan-
aysich daboparopueil, MOMHO BEIIOJIHATH AHAIN3 HEMOCPEJCTBENHO y BOJO-
HCTOUYHOKA, 9T0 0COOCHHO BayKHO JIJIS TOYHOTO OIpPEeJeHH; PacTBOPEHHBIX
razoB NPH PERAMHHIX UCCIefoBanmAX.

Iepeyens ompeieienmil, BHUIOIHAEMEX € IOMOMBIO Jdabopartopul, o
METONBl aHaxmsa upmsefienn B taba. TV-12.

Tacauya IV-12
Ilepeuenn onpepejeHmii I MeTONbI aHAIE3A

Oupepenenne Merox amanmsa

pH KomopuMeTpudecKui, ¢ HeCKONEKUME NHIMKATOPAMI,
B mpejesnax sHauenmi pH=4—9, co wKanoH cram-
JIapTHHIX PACTBOPOB B 3alafHNBIX Ipo0nprax. ToumocTh
onpemenenna 0,1 pH

JByoxmcs yraepopa O¢semamii, Turpopanmem 0,1-r pacrsopom Na2CO,
Ceporofiopoy OOBeMHEEN, oToMeTpaYeCKuil
Hucnopon OfbeMaLi, HoJOMeTPASECKHIT

Ionesan naGoparopua cucrembl Pesnmkopa m MyamkoBekoit
AIA onpejieieHus crenudIIecKuX KOMIOHeHTOB He)TAHBIX BOJ|

JlaGoparopma mpejHasnadeHa AIA KOIHYCCTBEHHOIO OIPEeJle/enns HOHOB
fpoma, Hopa, GopHoll M HadTeHOBHIX KMCIOT.

Iepedenb ompejiellenmil, BHIOONAHAEMEX ¢ Nomompblo Jaabopatopum, &
MeTOJH aHAAW3a MpHBejiens B Tabia. 1V-13.

Tabauya IV-13
Ilepeuens onpejelendii m MeTO/bl AHAIAZA

Onpenenenne Meropn amannsa
Bpom : HKoaopumerpryecknil ¢ ¢ayopecnenHoM
Hox Koo pumerpaaeckmit
Bopmaa wxmemoTa KonopuMeTpAIeCKIH ¢ KapMHHOM
Hadremopeie KucaoThl TypOupamerpuaecKuil

JlaGopatopusi coCTOMT U3 JIBYX NepeBAHHHKX (yTIApOB: OCHOBHOTO —
pasmepom 23 X 48 x 30 cm, m BamacHOro — pasmMepoM 40 % 20 x 33 cm.

B OTREAHOI KPHIIKe 0CHOBHOTO QyTispa XpPaHATCA B THe3faX HeoOXomu-
MEe A paboTH NHANETKHA, MaJeHbKHEe BOPOHKM, TpmOOp A OMpejieleHus
6poma, CTaKaHYIMKA, BOPOHKA 1 mraTuB Aasd npobmpok (pme. IV-14). BryTps
$yTIaapa BRIANBBAOTCA YeTHpe ANITKA, BHHAMAKIECCH W3 HET0 BO Bpemsd
paborsr. B kasmjioMm ms muX XpaHATCA HeoOXO[UMEE PeakTHBHL I anlaparTypa,
3aKpeluieEHas TakuM 06pasoM, yToOL TPelOXPAHATE €€ 0T HOIOMOK BO BpeMA
TEePEBO3KHE. o

6 3anas 599,
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Pue. 1V-14. IMonesas 1a00paToOpHA 7 Olpeelenus CUeLu-
(uuecKIX KOMIIOHEHTOB HE(TAHBIX BOT.

Bec ocnoBHOTO $yTaApa ¢ annaparypoii m peartuBaMu —S8 k2, 3anacnHoro —
15 xe. Haxopsmumecsi peakTmphl 1o3Boisi0T Bemoxantb 400 ananmsos.

JlaGoparopua Tuna BCETMHI'EO—BCEI'EH, 1955 r.

IS THPOXAMAYECKIX NOMCKOB PY/HbIX MECTOPOKeHmil

JlaGopaTopusa NpejinasHaueHa A ONPEAENCHHS OTHCTBHBEIX KOMIOHEHs
TOB MEHepAIm3allli HPEPONHEIX BOJ, FABIAIMUXNCT IAIPOXHMHIECKIMMA
OpE3HAKAME DyjAHEX Mectopossjienmii. Ona cocromt m3 TPeX OTJINBHBEIX
mabopaTopuii, B3aEMHO AONONHAKIMUX JAPYT APYra 10 OMpPE/eHAEMEIM KOM-
HOHEHTAM MEHEPAIM3AIUE; B TO K BPEMsd Kajjlag U3 HOX MOReT ObTh
HCIONbL30BAHA CaMOCTOATEIBHO,

Ilepsan naboparopnsa — NOXOAHAA, JUIA THAPOXHMHUCCKEAX
nomekoB pyAHEX Mectopospenmit (rpma BCETEM, 1955 r., xomcrpyrmum
A. A. Pesunrosa n 1. 10. Coxomxosa).

JlaGopaTopus npefiHasHauEHA JIJIs OTPejlelleHnsl HeIOCPe[ICTBEHHO Y BOO-
HCTOYHUKA CIe/lyIOMuX KOMIIOHeHTOB: o0meil mexoqHocTd, XJIOPHOHA, Cyilb-
dar-mona (no 75 me/4), CyMMH IUHKA, CBUHI@A I MeJH JUTA30OHOBHM METO/OM,
MoamOjieHa B BOJle POJIAHU/IHOTO KOMILIEKCA.

Bec maGopatopmm 1,5 ke, samaceoro Amuka — 7 Ke.

Bropas maGopaTopusa— HoleBast, JJA TAJPOXHMIICCKHX
HOMCKOB PyAHEX Mectopospenmil (rmma BCETMHTEO, 1956 r., xomcrpyxmun
10. JI. Mensenesa) npefiHasHavena /A aHaJIL3a BOJLBL Ha fase TeoIoTHIeCKOM
papran. C ee TOMOMBIO MORHO BEITONHATE CIeAYIOMEI KOMINIEKC OTpejiele-
Hmil: cynbdar-mon (T00BE KOJMYECTBA), Melb ¢ JHATIINHTHOKAPOOHATOM
HATPHs, NHHE JMTH30HOBEIM METOJIOM, MOMEOeH B BHJie POJAHHIHOIO KOMI-
Jexca, cBmEeI] HeeLoMeTPHIeCKIM METOROM B BHJe CyIbpmya.
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HKpome toro, mpm momomu modeBoil gafopaTopud MORHO BHIJIGIHTL CBU-
HeIl M IUHK AJA OX JalbHeilIero moiaporpadmIcckoTo onpefleleHns, 1M0ly-
YaTh CyXHe OCTATRE JUIA JlalibHeilinero cleKTpalbHoro aHalmsa I JIeMHAHEpPa-
Im3oBaHHEYI0 BOAy. JlaGopaTopma cocTomT M3 4 AMEKOB, BeC EX 0KoJo 73 Ke.

Tperba aaboparopus — nojeBas IAApoXEMEYeCKAA (KoH-
crpyenum A. A. Pesmmrona, tmua 1950 mam 1954 rr.) pms mpomssojicTna
0DMIIX XOMITYCCKIX anadim30B ITPIPOJITHIX BOJ.

Iounesasn naGoparopus cnerembl Pesnnrosa m Mynukosckoii musA
ompejielieHNA ypaHa B MPAPOJIHBIX BOXAX

JlaGoparopms mpepimasmavena IS KOJHMYCCTBCHHOTO OIpPCACIeHHA ypana
JIOMHHCCHECHTHHIM M KOJIOPUMETPHICCKIM MCTOJaMy IIPH TOHCKOBEIX, paspe-
HOYHBIX, THporeoormIeckuX i Apyrnx paborax. Bec naboparopom 8 —10 xe.
JliovMuHeCTeHTHEIL MeTo| T03B0JAeT onpeneldntsh ypan npm paGore co 100 mse

BOIKI, KOTJAa OH COflepssHETCA B KonmuecTtne 1 - 10— 2/a, upn pabore ¢ 1
Bomst — 10 1-1077 2/4. Komopmmerpmueckmit MeToji TMO3BOJACT ONMPEIeTUTE

npu padore ¢ 1 4 BOJE HE MeHee D- 10~% 2/a ypana m Ji00se Ooabime Kolu-
vyectna. TounocTk onpenciacnaa 20% . KormdeerBo peakTtnBoB, cogepiRaniimxcs
B maboparopun, paccurrano na 700—800 onpeperennit ypana.

§ 8. ATPECCHBHOCTBL BOJ

ArpeccuBHOCTBIO BOIBL HA3HBAETCH ee CHoCcOOHOCTH pazpylmaTh Pasimu-
HEE COOPY/KCHHS.

Paznmualor clefylomme arpecCHBHOCTH BOAu: 1)  yraexmcmoTnyio;
BLUNETaUNBAOIYI0; 3) OOMEKHCIOTHYIO; 4) cyinaTHyo; J) Marmesmalib-
nyio; 0) KEcaopojHyDO.

YraerucaoTnbiii BUj arpecCABHOCTH. YTJIOKMACIOTHEIH BHJ] arpecCHBHOCTI
COCTONT B PaspyIIcHOH (eToHA B Pe3yibTaTe pacTBOpeHmsA KapbonaTa KalXbHusn
mojl jeiicTBHEM arpeccmBHOM yrodbHOW KHCIOTHL H MO;KeT OBITH BHIpajReH
yDaBHEHHEM

(aCOs+H,CO; 2 Ca** +-2HCO,'.

dror mponeece obpatuM W 710 KOHIA He JIOXOJHUT, Tak KaK YaCTh YTOJLHOIL
KUCIOTH 0CTAETCA TOCHe PeAKII B CBOOOJHOM COCTOAHHH. ITO KOIHYECTBO
YIOJABITOH KACHOTH HABHBAETCSH PABHOBECHON yrIekHCTOTOM.

Ecimm cofepswanme cBoOOAHOH yTOJNBHOII RECIOTHL B BOJE OKRaMKCTCA
MeHEINe, 4eM HeoOXOImMO /IS PAaBHOBCCHS, TO W3 BOAH OyJeT BHEIATLCH
CaCO3, T.e. peakuma WIeT cIrpaBa Haleho, IOKA He HACTYIONT paBHOBeCHe.

Ecom e copepsmanme csobopnoii yromemoil wmexorsr OGyper OGoasie,
yeM 1eo0XOJAUMO [l PABHOBCCHA, TO TpPH CONPHKOCHOBeHmD Takol Bojn
¢ CaCOs Gymer mpomeXoiuTh €To pPacTBOpPeHHe, T. e. peaknma Oyper maTy
caera mamparo. Ilpomece pacrBopenrsi Gymer DpofoJKaThes Jlo TeX Iop,
IOKa He HACTYIHT paBHOBECIE.

Ta wactb cBobonuoil yraekuCAOTH, KOTOpPad IPH 9TOM H3PacXo/lyeTea Ha
peakmnio ¢ KapGomaToM RalbIud, HA3HBACTCHS aTpeccHBHOE yraes
KHECJIOTO M.

Ha osroro caexyer, uro poga Oymer comep:karTh ATPECCHBHYIO YTOABHYIC
KICIOTY TOTHA, KOTAA cofiepskanne B Heil cpobopuoll yroabuoil kuciorn Gymer
foabme, YeM HEOOXOAEMO JIIIA PABHOBECHS € TBEPABIM YIIEKHCIEM KAIbIACM..

Mansectnme B amreparype tabiawne, rpagmim m Gopuyas JiJIA pacuera
cofiepsRanua B BOREe arpPecCHBHON KUCIOTH [1al0T BO3MOMRHOCTH HOJYyYEeHHA:
OPUEHTHPOBOYHHX JaHHHX K TOJIBKO JJIA c¢1ab0 MEHEDATH30BAHHHX BOJ..

6%
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Jlyammm MeTofioM OIIPeJlelleHsl arpecCHaBHOCTH BOAKL 0O OTHOINCHUIO
% OeToHY ABIACTCH pkcHepuMenTaIbubii. OH 0CHOBAH Ha ONPE/eTeHIH MIEI0t-
$0CTH BOJIEL JI0 I TTOCIIe e¢ BRAMMOJICHCTBIA € M3MeIbUCHHAIM rapbOHATOM Kalb-
nusi. PesynbTaThl BEHPaKAIOT COJEPIRAHBEM arpeccHBHOIl yTroNbHOH KUCIIOTH
o KOJMUeCTBOM KapOoHaTa KaJbIUA, PacTBOPACMEIM 1 2 mecmenyemoil BOMBL

B nopmax Befieneesa K HOBOMY IIPOCKTY I'OCT (I'OCT 4796-49) w nomomue-
amo BHUNTaM mpejiycMaTpuBaercs Pasiminee AOMyCTAMOE COCPIRANIE ar-
peccuBuoil yroJbHOH RHCHOTHL B 3aBHCHMOCTI OT peapumasr HCO's w oOmeit
MITHE A 3allim, a TARKe YCIOBMIl, B KOTOPHX HPONCXOAMT arpecens (rommpua
ROHCTPYKRIIY, Koddduiment $uabTpamIa, HAop, COPT mementa). Maxcmmaib-
HEIM CONCPIKAHAEM ATPECCHBHOM CO2, momycTaMeIM TpE Hamboiee ONACHRIX
yCXOBHAX, ABIAAETCA 3 Me/4, NP HAMMEHEE OMACHEIX — 8,3 me/a.

ArpeccHBHOCTD BbUIeJAuNBaHAA. ATpeccEmBHOCTh BHIIENaYABAHIA PO~
MCXOMAT 3a CYeT PACTBOpeHus KapOoHATA KATBINIA I BLIMBIBAHIA u3 Oerona
THipaTa OKMCH KaJTbIHA. ' ;

Korna copepsxamme HCO's cromb mamto, 4T0 PaBHOBECHOC coflepiRaHmIe
(.02 MeHbIIe TOT0, KOTOPOe 0JKHO OHTH B PABHOBECHH C COs B aT™mocdepe, —
naHas Bofia Beerja Oyzier pacTBOpATEH kapboHaT KalXbIEA. JT0 MPOHCXOJNT
BeJIeCTBIEe HEHACKHIEHHOCTH HOHAMA COs' w HCOsS'.

B 3aBHCIMOCTH OT COIEP/RANIA IEMEHTa I YCI0BUH, B KOTOPHX HAXOAUTCH
coopysRenme, BOJA, COTIACHO HOPMAM, obmajaer BIEIaYEBapIeld arpec-
cpeil TP MIHIMATBHOM COZIe PRI HCOs' or 0,4 no 1,5 me-axe.

O0mexncI0THRI  BHJ  arpeccHBHOCTH. OGmeKHCcJAOTHEIT  BHJ  arpec-
CHBHOCTH CBA3AH C COJEP/KAHEEM CBOGOJHEIX BOJOPOJHEIX MOHOB.

Boja Oyjier o0ajiaTh aHHEM BAJIOM arpeccut, ecin pH mmwme 5,0 (mau-
XyAlnme ycaoBus), U 6,8 — mpm HamMeHee OMACHHIX YCJIOBHAX.

Cyanparablii BIJ| arpeccud. CyanaTHEIl BHJ arpeccmn MMeer MecTo Hpi
Sonbmon cofep:rammn moro SO4”, B peayabrate €ero, B clrydae IPOHTKHO-
Benmsi BojH B Teno Oeroma, HpA KpHECTANLIM3ANAR ofpasyloTea  coim
{(CaS04 - 2H,0. cous JleBasnsa m fp.), MPOU3BOJAMEE BCIYINBAHUE T paspy-
wmmegme OeToiHa.

Ilo mopMaMm IPHHATO, YTO BOAR obmanaer cyiabpaTHOi arpeccmeil B 3a-
BACHMOCTE OT YCIOBHmil, H KOTODHX HAXONHTCA COOPYMRCHHE, W cojiepiaHna
MOHOB XJOpa.

Ilpu npuMeHeHIH cyab(aTOCTONKAX TEMEHTOB Aarpeccud BOALL AMeer
MECTO IIPU COM¢P/RAHINE B Hell S04’ B 4000 me/a m Goxee, a MpH OOHIHHIX
siemerTax — or 250 M2/ | BHIIE. ;

MarmesnalbHbIil BHJ arpeccui. MarpesmalpHEI BHJ arpeccu BO3HIKACT
fIpH BHICORAX COJICPHXAHAAX HOHA MATHIIA, IpefleibHO JOMYCTAMOE KOIMICCTBO
#0TOPOTO KOIeOIeTCA B 3ABICHMOCTH OT COPTOB HeMeHTa, yCIOBRil, KOHCTPYK-
I COOPY/RCHIS H COJleP/RAHNS S04'’, or 750 me/a m Goxee.

CyabdaTnas 1 MarHesmalbnas arpeccus yCTaHABIPBAIOTCS 10 HOPMaM
S DKCIePHMEHTATBHO — 10 A3MEHEHIIO TMPOTHOCTH B nammoil Bojie o6pas-
0B, CHeIAHHKIX U3 OlpPeJeeHHEX COPTOB ILIEMEHTA.

KuciopoHaa arpeccHsd. KucaopofHas arpeccus BEIBHBAETCA COLCPIRA~
jEMesi B BOjie PACTBOPEHHEIM KHCIOPOZOM I ITPOABIAETCA MPEHMYIMECTBEHHO
10 OTHONEHMI0 K METAJIHICCKAM KOHCTPYKIHAM I, B YaCTHOCTH, K BOJIOIPO-
@momEEM TPyOaM, B KOTOPHIX RHCIOPOT oGpasyer prapumiy. IIponece oxmee-
HEA TPOHCXOAHUT IO caenyomeil cxeme

2Fe +0,=2Fe0; 4FeQ-+0,=2Fey0s; Fe,03-+3H,0=2Fe (OH)s.

Tlpz cOBMECTHOM IPHCYTCTBHM KHECIOPOfIA C YTIIeKHCIOTO arpecCHBHOE
meficTBEe MEPBOTO TMOBBIIACTCA.
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§ 9. JRECTKOCTH BO/IbL

JKecTROCTD BOjiBl 00y CIOBIMBACTCHA COJEPIRAHICM B meit cojell KalbLus
u marsug. sHecTKOCTE WMMEEeT GOomLIIOe 3HAUCHHE TP JCHONb30BAHUM IO~
3eMHEBIX BOJ[ JIJI NMUTLEBBIX, XO03gHCTBCHHELIX M TEXHUYCCKUX medseit. rliecrras
BOjla IUIOXO B3MBIIMBAETCA, ofpasyeT HaKHIObL B IIAPOBHIX KOTIAX, nenpi-
rogEa JAdsA caxapHOI, KOKEBEeHHOIT W MHOTHX [APyruax oTpacieil pPOMBIII-
JICHHOCTH,

Pasimgaor OOI(YI0 FKECTKOCTH, OMpejenaeMyo cojepiKanueM B BOIE
seex comeii wampuua u yarmua Ca (HCOs)e, Mg (HCO3)z, CaSOs, MgSOs,
CaCls, MgCls, ycTpaHEMyl0 HIH BPEMEHHYIO, 00y CITOBJIEBAGMY0 HAJMULCH
p Boje GmrapGoOHATOB, YAadAEMyIo TpH RULATCHNE, BCICICTBIE Pas3pyllCHus
fukapboHATOB M Tepexosja MX B ¢maGo pacTBOpHMEIE KapOOHATHL KaulbUIA
1 MaTHHES, BHIIAAIOIAE B OCAj0K W IOCTOAHMYIO, COOTBETCTBYIOLLYIO Pas-
moeTH o6meii 1 yerparmmoil. Hegasno sRECTROCTH BOJEL B CCCP smpazsanack-
B HCMEIKHX rpagycax, IpH aTOM {1 rpajyc OpHHEMaJICA PABHBIM 10 xe CaOr
» Jjurpe BOjH. B HacrTogmee BPEMH, cormaceo T'OCT 6055—51 m
TOCT 2874—D54, #ecTKOCTh BOJB BHIPAKACTCH B MEJLTUTPAMM-9KBHBAILCHTAX.
Ca” u Mg", copepsamuxcd B IATPE BOJIBL. OpuHE MI-9KB, FKECTKOCTH OTBC—
yaer comepskammio 20,04 me/a Ca” mam 12,16 me/a Mg".

B tabx. 1V-13 npupopsTes jaHHbe s Oepecucta pasIM9HBIX CjIHHEIL
JKECTKOCTH B MI-BKB.

Tabauyae IV-13

Hepecqe'r paBJlll‘lﬂblx euanll] JKCCTROCTH B MI-9KB

EjuHnma usMepeHus . Hemenrmii | @pannys- Anrauiickuii | AMepuKaH-
FHECTKOCTH rpagyc |cmmit rpajye| rpanyc cKmil Tpajyec
OpnH MT-3KB. B JIHTPE 1 2,804 5,005 3511 50,045
Oj(MH HeMeIKIH rpafyc 0,35663 1 1,7848 1,2521 17,847
Omna  (pamIysCKEIl

rpagyec 0,19982 0,5603 1 0,7015 10
Opnu anraniickuil rpa- ‘

nyec 0,28483 0,7987 1,4255 1 14,255
OpmE  aMepuKancKmil

rpagye 0,01998 0,0560 0,1 00702 | 1

0. A. Aaékmr (1952) mpmpojube BOXBl IO CTENEHN FLEeCTKOETN pasjie-
JieT HA TATH TPYIIL:

Quens MATKNE JI0 1,5 me-ame ( nmo 4,2°)
Markne 1,5—3,0 se-ane ( 4,2— 8,4°)
VMepenuo jKecTKue 3.0—6,0 » ( 8,4—16,8%)
Hecrrme 6,0—90 » (16,8—25,2°)
(OueHb FKCCTREE CBHITIC 9 » (ermme 25,2°)

Jlast mnThepHX Hedell HCmOMb3YIoTCA MO7[3eMITbIe BOJEL € JRECTIROCTBE>
no 7—10 me-ake (~ 20—30°), a B pajie pAiloHoB CCCP n Oomtec 3RecTRUC
BOJLBL.



Taasa V

KIACCUOUKALIA M KPATRASI XAPAKTEPHCTHEKA
HOBEMHBIX BOJ

§ 1. KJIACCHOUKAIINA TOA3EMHBIX BOJI

PaapaGorkoii xraccnukanmili IOA3eMHHX BOJ 3aHMMATICh MHOTHE
coBeTcKue M 3apyoessubic yuenne. VMg B pasHoe Bpems HpejllloKeHBl pasimi-
uple kracempurampn nofzeMusXx Bofl. OHE HOCTPOEHH! MO OJHOMY WJIH HE-
CKOMBKAM Pa3imiHHM LIpH3HaKaM, XapaKTepPH3YIOHMEM HIH TOABKO XHMiue-
crme 0co0CHHOCTH NOAZEMHBEIX BOJ, MIW JpPYyIHe WX CTOPOHHL CYIECTBOBAHMS
I cBoiicTa (MTPOECXoAyICHEe, YCIOBUA 3ajeTanns, TAJIPABIAYCCKEE CBOMCTBA,
pesrmM [ABOREHEsA, TeMIepaTypy H 1p.).

B cBaAsm ¢ aTuM CymecTByOmue KIaccH@IKammm IOA3eMHEIX BOJ MOKHO
00BeIMHATE B [IBE OCHOBHBIEC I'PYILLI.

1. Xuavuueckne KiacCHQURANMA PAPO/HBIX, B TOM THCJIE H IOJI3eMHBIX
B0 (BRIIOYAs MHHEPAILHBIC M HedTAHLEe BOAK) B. U. Bepuanckoro (1929,
1932, 1933, 1934), U. Tlaxsumepa (1911), B. A. Anexcanuposa (1932), H. H. Cia-
ssanosa (1932), C. A. Mlykapesa (1934), H. U. Tomcruxmna (1936, 1937),
I'. A. MakemvoBmua (1944), O. A. Axexuna (1946), B. A. Cyamna (1946),
A. M. Opumnnurosa (1947, 1955) u np.

2. Temermueckme m obugie KIaccmmranunm HOA3CMHBIX BOJ IO HPONC-
XO:KJIeHNI0, YCAOBHAM 3aJeTaHHA, IJIH II0 HPOMCXOMIEHHIO I JIPYyraM B KOM-
mwiexce ¢ mumu mpuaHakas, upennoskennse HMIreitepom (1907), O. 9. Meiin-
uepom (1923), M. Kanmasapn (1928), A. M. fRupuyncknm i A. A KossipeBsiv
(1928, 1929), B. JI. Jlmaxosem (1928, 1933), O. K. Jlamre (1933, 1938, 1950),
B. C. Wasnusmv (1933), H. H. Caasaunossyv (1933, 1935), @. 1. Capapenckum
(1935, 1939), I'. H. Rameunckum (1947), I'. A. Maxrcumonmuem (1948),
U. K. 3aiimesny (1948, 1956), A. M. Opunanurossy (1949), A. H. Cemuxaro-
sy (1954), H. W. Toxcrmxunrn (1954, 1956), II. II. Kawmentobsim (1955),
C. B. Tpoanckam (1956) w xp., m gacTusie KiaccuduKamAl HEKOTOPLIX aBTO-
pos (A. M. Opusamukon, C. B. Tpoanckuit, H. U. Toacraxmu), oGbenmnen-
Hele ¢ oOmmMi 1 paspaboTaHHble TO OJHOMY MIM HECKOJABKAM IIPU3HAKAM
H. U. Tomcraxmumv (1933, 1940, 1941) pna mopsemmmx Boj oliacTm
muoroxeraeit mepanors, A. . J{aenc-JInroBermy (1940, 1945, 1948) naa Bog
conansix mecroposnenuit, A. M. Opumanurosey (1949) n C. B. Tposnckum
(1956) pas Box paitomos momoporo nynkanmsma, A. H. Tomapesmu (1956)
mas pagmoaxtmsrmx Bopx u  H. WM. IInoramkoBai, M. B. Cuporatko 1
II. M. Meronesny (1957) maa mofseMubiX BOJ PY/HBIX MECTOPO/IeHMIT.

Hecmorps ma Gonbpmoe wmeao kiaccmpmranuii, a0l Kiaccupuraiu,
oTpakaomell Bce CTOPOHHI CyNECTBOBAHHs HOA3EMHBIX BOJ, B HacToAmce
- Bpemsa HeT. JT0 ofbACHATCA GOMBIION TPYAHOCTHIO Co3/lats ee, 0fycioBiIeH-
{10il MHEORECTHOM ECTECTBEHHBIX M HCKYCCTBEHHEIX (aKTOPOB, OKa3HBAIOMUX
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BIHAHNe HA TOoA3eMHBEe BOJH; O0JBOIEM paspoodpasumeM reolorayecKuX
ycaoBmii ajgeranud MOJ3eMHEIX BOJA; HOCTOAHHBIM I pasHoo0pasHEIM HX JIBH-
aenmem (pmibrpanma, Auddysuma, METPANEA B CBA3M € IIePeXO0M BOJHI I3
ofnoT0 (ha30BOTO COCTOAHES B [PYroe m T, J.), IPUBOAANIIM K BAJION3MEHEHITIO
I HempepsEBHOMY OOHOBIEHHIO NOJ3eMHEIX BOJA, a TaKKe H TeMm, YTO eime
OKOHUATEIBHO He pazpaboTama TUJPOTEOJOCHYECKas TePMHHOJOTHSA, BCIe/-
CTBHE YeTO B HEKOTOPHIX CAyYasAX OfHI U Te jKe IM0/i3eMHble BOJB PasiluyHbIME
HCCHEOBATENAME HABLBAIOTCA I10-Pa3HOMY.

Xupmmueckne kiaccmpmralmm MOA3EMHBIX B0/l JIaHEL B IaBax IV = VII.

B Gorpmummerse obmumx Kiaaccuguraimii Mo/J3¢MHbE BOJLL Pa3/ie/A0TCA HA
THIBL 0 BOJIEL 110 TIPOMCXORICHII0, YCTOBAAM 3aleTaHiiA I XapaKTepy BMenao-
OQIX BOJLY TOPHBIX MOPOJ, TH/iPABIMYCCKITM CBOHCTBAM, PeFRAMY JBIKCHIA, R
MATHICCKOI 30HATBHOCTH, TEMIOGPATY pe, MUHCPATM3AINN I JIPyTAM IpA3HaKRaM.

Ilo mpomeXosseHnio Moji3eMHbe BOJILI PA3[eIAIT Ha BajlO3HBIC H JoBe-
HHEJIbHEE.

K Baj03HHM OTHOCATCS BOAK BePXHHX CJI0EB 3CMHOU KOPH, y4YacTBYyIH0-
mue B o0meM KpPYLOBOpOTe BOJLL B IIpHpojie.

[OBenmabnse (JileBCTBeHHBIC) BOAB — MArMOTCHHEe BOJIBL rIyboKEX 30H
seMHOil KOpH, He y9acTBylomme — 0 HOABIEHHA HX HA TOBEPXHOCTH
demam, — B o0meM KpyroBopoTe BOJABL B TIpUpoOsie.

Ilo O. K. Jlanre [1950], oBenmiabnse Bojisl 00pasyo0Tesa TPeMa TyTAMM:

1) Up:m BHjleIeNMHE H3 MATMB JIHCCOIMMPOBAHHBIX [a30B BOAOpOAA H
KHCJIOPO/a, KOTOPHEe B jlalbHeiimem COJUHANTCA B BOAY (roBeHIJ bHEIS
CHHTETHYECKHEe BOJIH);

2) TpPH BeieTeHAN A3 MATMbl NAPOB BOAH, 00pa3yiomux B Gosee BepXHUX
30HAX BEMHON KOPH KOHJEHCAIMOHHYI0 BOJY (IOBEHHIbLHBIE KOHJICHCAIMOH-
nBe BOJH);

3) upz BEjleJeHHE B TIYOOKAX UACTAX 3eMHOM KOPHl BOJBL M3 MHHEpab-
HHX MAce, COJlePRAIEX KPHCTAMIH3ANHOHIY0 BOAy (OBeHHIBHEE Jermipa-
TAlmOHHEE BOJIHI).

HeoOXopuMo OTMETHTH, 4TO HCCJIEJ0BAHHAME MIHCDATBPHHX H TepMailb-
HEIX HCTOMHWKOB, MpoBeileHHBME A. M. OBUmHHHKOBEIM W JPyraME TH/PO=
reoJIOTAME, YCTAHOBIEHO, YT0 ITyfoKue Moj3eMHEe BOJBL HMEIOT CBA3bL C BO=
JaMm BepXHell 30HH 3eMHON KOpPHI, HMHTAOMEMACH aTMOCHEPHEIME OCaJKaMM,
T. €. BO MHOTHX CIY4YafX fABJIAIOTCA CMEMAHHBIME 0 IPOACXOKJIEHII0 BOJaMM.

B mocaesmee JlecATIIeTHE MOABIMIOCH MHOTO padoT, OCBemMAaMEX BOIPO-
Bl (hOPMEpOBAHM TOA3eMHBIX BOM. B aTinX paforaX mMEIOTCA I CXeMB paajie-
Jenns MOJ3eMAKIX BOJI 10 TPOHCX0sRAeHNI0. Bobiioil HHTEpec B 9TOM OTHOMIe=
HOH TIPeAICTaBAAT TeHeTHUeckme KiacCHpURANEE MOA3EMHBIX BOJ, paspa-
Goranmme I'. H. Ramvenckum [1947) m H. U. Toxcruxuasv [1956].

Ileppasg m3 HEX MOCTPOEHA HA OCHOBe TaK HA3HBAaeMHX TEHETHHCCKHX
MUKTOB, 3aKiioualomux B cebe mpoleccs, odycromemme (opMApPOBAHIE
TOrO HJIA HHOTO THNA IOI3eMHBIX BOI.

K remermaeckmm uuriaam ['. H. Ramemcruit orHocHT:

1) mrdmAbTpANEONHEI WIM  KOHTHHEHTAJIBHEIL reseTHyecKmil  IAKI
cBs3aHHbil ¢ mrdmabTpamEeil arMochepHEIX BOJ, ¢ KOMIUIEKCOM reoxmMmye-
CKEX TIPOIeCcCOB, MPOUCXOJIAIMX B BepXHEH 30me 3eMHOI KOPH;

2) MopeRoil I ocajl0THkLl TeHOTHUSCKII KT, CBABAHHHIT C IPOHNKHO-
BemmeM MOPCKHX BOJ B IIpoliecce ocajKkoofpasonapns B B Aaldbueiimen ¢ Ipo-
meccaMil JiMareHe3a OCAaJKOB H MeTaMOppma3aluu 3aKIIOUEHHEX B HMX BOA;

3) Meramopuueckmii @ MarMaTHUeCKHil IIKIH, K KOTOPEIM OTHOCATCA
mponecck GOpMEPOBAHHA TNIyOMHHKX BOJ, CBA3AHHLe C TEPMAILHLIM, JHHA=
MIYECKEM M PerHOHAJBHEIM MeTaMopPH3MOM I MAarMaTHIeCKAME IPOIECCaMms
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K nocaepupmm mEkiaM oTHOCHTCA (GopMEpPOBanIe I yOMHHKX THIPOTEPM,
3aKII0YAI0IEX B cefe 0BEHMIbHBIE BOJI, 00pa3oBABMIMECHA M3 IOPHEIX HOPOJ
10Ji BIXANMEM IPOLECCOB MeraMopHu3amum.

Bepymuvm mpomeccaMm B TepBoM IHEIe ABIAITCA HHQAIBTPAIMA H
unduioanus aTMocepPHEIX U MOBePXHOCTHEIX BOA B IAy0b 3eMid Yepes IopH-
CTHE H TPEIUHOBATHEC TOPHEIC IOPOJE, & TAK/Ke KOHJEHCATHA BOJAHBIX Ta-
PoOB.

B pasnmmusmx Teosormueckux ® (QHIHKO-TeorpadHIecKHX yCIOBHAX,
B 3aBHCHMOCTH 0T HANPABICHHUA FEHETHYECKHX IPOIECCOB HH(IILTpaLEOH-
HOTO IUKJIa, MOTYT (GOPMHPOBATECA CJE/IYION(@Ee THOB HOJ3eMHBIX BOJ.

I 7@ n. TpyuroBsie BOjib BHIEIAYABAHAA, GOPMEPYIOMUECH B PE3ydb-
TaTe MHTEHCHBHOTO PAasBHTHA UpOIeccoB HHPHAABTPALEEH, UYTO HMEET MEeCTO
B YCJIOBAAX JIOCTATOUHO BJIARHOTO KJIHMATA.

II v @ u. I'pynroBsie BOAH KOHTHHEHTAJIBHOTO 3acolleHH:A, (GopMmMEpyio-
myecs B 3aCyNUIEBHX CTENHHX M IIYCTHHHKX pailoHaX Ioj| BIAXAHAEM HHTEH-
CHBHOTO HCIIAPEHHA W NPOLECcCcOoB B3amMoJlelicTBHs aTMocepHEIX BOJ € 3aco-
JeHHLIMA IOYBAMH.

I1I. ApresmanckEe BoJisl BHINEJaUYABAHAA HIH BOJILI MNIy0OKOil IEpPKyIa-
OAA, BRIKYAOIMAe JBa NojT@oa:

1) Bops apresmanckmX OaccellHOB B IHPOKAX BHAJHHAX INIATHOPMEL,
XapakTe U3 yIOIMEecAs MATBME CKOPOCTAME I JUTHTeNbHEIMA IyTAME IJHPKYIA-
ouE, 00yCHOBICHHBIME 3HAYHTENbHON NpoTAeHHOCTLI0 DaccelinoB W oTHOCH-
TeabHO HeGOABIIAME IpeBHIneHnAME o0TacTell THTands Hajl obTacTavMm CTOKA;

2) Boaml rayOoRoll DUPKYIANNE B TeRTOHHYECKHIX CTPYKTypaX TOpHO-
cKIajuaTHX obOxacreil, XapakTepU3yHOIIHEecsHs OTHOCHTENbHO MHTEHCHBHOM
MU PRYJIANEed I CONpPoBORAAIIAECH HHOTAA BEXO0J0M BOCXOANMX TCpMalb-
HHX HCTOYHHKOB.

Ilo remermueckoil wiaccmfurammm H. M. Toncrmxmua HojiseMHEIC BOJEL
pasieisioTcA HA TPH THNA, K IEePBOMY M3 KOTOPHX OTHOCHTCA Iapoolpas-
Has ¢asa HOf[3eMHEIX BOJi, KO BropoMy — kEiKan gasa M K TperbeMy — TBep-
nag. B xramgom THANE BRIEIAIOTCA IOATHOE M MHORECTBO  OTJI@JIBHEIX
pasmoBHjIHOCTeIl IoideMuKX Boj (tabm. V-1).

Tabauya V-1
Cxema remeTmyeckoii waaccmduranun noasemupix Boj (mo H. W, Toacruxumy, 1956)*

1. Iapoodpasuas asa nogseMubiX BOj (map)
A. Mapn sagorennbie, o0pasyomBecs HCTOCPEACTBEHHO B BeMHOM Kope:

a. Ilapu, BosHEKalomme B peayibTaTeé NPONECCOB BHYTpM- | 30HA aspamuE
MOYBEHHOTO HCNapeHus

6. Ilapsl, BosEEKaomue B PeayubTaTe MCHAPeHHA IJICHOYHHEX, | 30HA XOJIOJIHOTO Iapa
RATHNIAPHEIX BOJ, BEPXOBOJAOK H IPYHTOBBIX BOJ

B. HBPH. obpasymomuecs BCJIEJICTBHEe MCIapeHuns IOJI3CMHBIX
BOJIOTOKOB H BOJOEMOB (NPEHMYIIECTBEHHO B KapecTOBBIX
obmacTax)

r. Iapu, o0pasypomuecs OpH HCHAPeHAH TOJICMHRX BOJA B | J0HA HaCHLIMEHW:
80He HACHINEHHS (HAIPHMED, B TA30BHX Imankax HedTs-
HEIX MECTOPOKCHMI, B MECTOPOKJICHHAX Irason)

H. l'lapu. BO3HAKAIONIHE BCJCACTBHE HCIApPeHHA BOJI HMMHHUX 3oma ropadero mapa
BOJOHOCHLIX I'OPH30OHTOB OCHOBAHMA 30HBI HACLIICHHA

e. ITape Bymxanoremnsie, ofpasyiomumecs B 3eMHOH Kope | Bee BhlleykasaHmble
oI BOBHEﬁCTBHeM BYJTRAHHYECKHX IIPpOIeccoB 30HBI 3EMHOH HODKI

K. Ilaps, oOpasylommecsi IIOJ BIXHAHMEM TI'HJIPOTEPMATILHLIX
IIpoTEeccoB

* Cxema remperngeckoit wuacemfmranum H. W, Toactuxmuna CANIIKOM CJIOMKDA N aKa-
memmnana. Hayun. ped. ;
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I podoasnc. maba, 1

B. Mapsl orsoreHnbie (METDAIVOHELE), MATPHPYONEE ML muddyEmupyomEe B 3eM-
HYK) KODY HM3BHC

1. Ilapsr Bepxume:
a. llapsl, MATPHpYIOIUC ¢ NOBEPXHOCTH 3EMIM BMECTE C AT- Jona XOJOJIHOTO Hapa
MocdepHEIM BOBJLYXOM
6. Iapwt, puddynpupyomue 13 armocepsl B TOYBY
2. Tapw mwrEAE ¥ TAyOHHIbE (10BeHUIbHELE):
a. Ilaps murpapylomue I and@ynaupyomue ug MOAKOPOBLIX Joma ropAdero mapa

rayonu
6. Maps MarMaTOreHHBIe MATpUpyIOmue It anddynpapyonne | Pasimamble SOHLI 3eM-
H3 MarMaTHUECKAX 04aroB HOMl KOPBI

II. sKugran dasa moABEMHBIX BOJX (Bopa)

(Boaml Kamempbpo-;HAKEE, KATLIAPHEE, [JICHOYHbIE H JP-)

A. Boaul sujoremubie, 06pasymomuect HEIIOCPEACTBEHHO B 3eMHOII KOpe

a. Bogm kpuorcHmsie (0T TAAHHA KPHOTeHHLIX TLOpOoJ)
6. Bonsl KOHeHCANMORTEe: 61) BepXHHe
62) mMEHHE

8. Bogm Ounorenmsie B ToM w9uHcle CHHTE—
r. Bopsl xemoreHsue THYCCKAE

1. Bopsl meramopdorennsie .

e, Bojwl mermpapaTamHOHHEEIe

. Bojisl pajinoXHMEgecKuX pearuuii (?)

B. Bojnl orsorenmbie, MOCTYIAONAE PASMIYHEIME UyTAMHE B 3CMIYIO KOPY H3BHE

1. Bojsl MUTDAINONHEIE BEPXMHE, TOCTYNAMOMEE ¢ TMOBEPXHOCTH BSCMIH B pesyabTaTe:
NpOIeccoB HX Murpanui B aAnpdysum mapos u3 aTMOCEPHOTO BOBJLYXa

a. BOJE ROHJeHCAINOHHEIE Bepxuomne

6. Boam atMocdepusx ocafkos (armores- | MmQuusTpanuoHHLIC

HEIC) NndnioanuoHHBIC Bajosnse
B. Bopgm rappocdepst (pex, Gomot, o3ep, WNH(rABTPaMEONHEIC
JaryH W MOpei) Nudmoanuonase

r. BOjH amTpONOreHAHe (FHPOTEXHAYCCKAX COOPYFREHiH, HPPUIamuOHEIC, BOJIO11 pO=
BO/INTIe, KAHATHBAMHONEKE, TOJel OPOMmeRns I Jp.).
2. BoJsl ceMENTAIMONAKE, TOCTYNAOMEe ¢ IMOBEPXHOCTH 3€MIM B PE3yabTaTe MHPo-
LECccoB CeJMMEHTAIIHA:
a. Boast raapocdepsr: pek, Gomor, ;aryH, mopeil
6. Bomsl GHOCHEPH — B Pe3YABTATC BaXOPOHEHHS PACTUTEJBHEIX I KIBOTHRIX opra-
HI3MOB — OMOreHHO-CCIAMEHTANOHHBIC

3. Bogs MUrPANBOHHLE HIGKHHE, WOCTYIAWNEe B 30HY HACLUNEHUA 3eMHOIT KOPHL:

a) cHEay — U3 BOHBI TOPATEre IMapa I n3 MOAKOPOBLIX rayomn u ©) M3 MarMaTHge-
CKHX 04aroB

I1I. Teepaaa dasa Boxnt (1ex)

(TTojiacMmbie JBAEL M JIBAUCTHIE TOPHLIC TIOPO JILT)
A. JInaner puoorennsie, 00pasyomuecd HETOCPEACTBEHHO B 3eMHOIT Kope.
1. Jlpael aTMOTEHHEE, BO3HMKAWIEE B 30He adpammi:

Jlppn cyOnuManuOHHEBIC (KoHJIeHCATIMOHHKIC) CyGauManuoHHo-

KO HMKeA A0 HHBIe
JIbaBl KOHMREIAMAOHHEIE

24 IHLJJ.H TH/IpOrenHsle KOHREIANMOAALIe, BO3HIKIINCG HPEHMY]]IE‘CTBBBHO B 30HE Ha-
CHIIMEHMA BCASHCTBUE BaMepP3aHUA NOA3eMHBIX BOJ:
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Hpodoanc. maba. 1

a. JIpawr, oGpasyionyimecs mpa 3aMep3annl MOA3EMILIX BOJOEMOB M BOJOTOKOB, a TakiKe
CTpyill B Kameskeil (OPeMMYMIECTBEHHO B KAPCTOBBIX H T@PMOKAPCTOBHIX II0IOCTAX—
NemepHsle JIbJk, B TOPHHEIX BRIPA0OTHAX W TYHHEHIAX; B ToM 9HCJIE JeIAHLE CO-
CYJIBKH, CTAJIAKTHTLI, CTATATMHTLI, HaJe[H Iemep M TOPHLIX BePabOTOK).

6. JIbaH KOHCTHTYIHONALIC, BOZHAKIING IPHA 3aMEP3AHAHN BOJOHOCHAIX W BOJOYIIOPHHIX
HOpoa Wiy o0pasyiomuecsa B YiKe 3aMep3IIux HOpoJax:

Jleg-mement — GOThireil 9acThI0O B AHCHEPCHBIX IeCHAHLIX TOPOAAX.

Jlea cerperannOHHBIT — OPEAMYMICCTBEHAO B JHCHEPCHBIX IMIMHHCTLIX M ILIIEBATHX
noponax.

Jleg sRuIBHEIL — TPeAMYMECTBCNHO B CKATLHEIX TPEMMUHOBATHIX I1IOPOgax — 0Caj0u-
HEIX, H3BCPHCHHAIX B MeTaMOPQIIeCKuX.

Jlet mUBeKOMOHHEIT — GONbMeil 9acThi0 B JHCHEPCHBIX IMOPOjax (b TOI3EMHRIX
Hasefeil — rupOTAKKOIHTOB; HHTPY3ABHBEIC 3aJICAKH IOJ3CMHLIX JBIOB H T. I.), HO
BCTPEYAETCST M B CKAJIBHBIX MOPOJAaX (MHBEKIMOHHLUT »RAJBNGLL JIeX).

B. Jlpan 9x3orenmpie, 00pazoBaBmITecs HAa NOBCPXHOCTH 3€MJd, 3aTeM B IIpomecce
ceuMenTannu norpebennble (b celMMeHTAAOHHEIE).
{. JIbABI aTMOrCHUEIE OCAJOUNO-MeTaMopduuecKkne:
a. JleJl cHeKHLIX HAIVBOB
6. Jlen cneunKOB (PupHOBLIL)
B. Jleg megHMROB (riaerdepHLLil) Hanamomeramoppuaecine
2. JIBL THAPOrCHHKIC KOHMCIANHONHHE, 00pasylommpecd NpPH 3aMEP3AHHM  HA3EMHOIT
ragpocepsl:
a. JIpael per m PYrmx BOJOTOKOB
6. JIpas Gomor m osep
B. JInjaur maryu m mopeit
. JIpan maseMnmx manepgeil pasmanda- ABTOXTOHHEIE B ocnoBe — wommeaa-
HOTO TPOMCXOMRIEHNA OHOHHEE, ¢ BO3MOMHLIMA
NPOCHOSAME  ATMOI'GHHBIX
ocagoqHo-MeTaMo phuge-
CKHX JILJIOB

Cnesxnste (maduabrpamnonmse)

ABTOXTOHIEE IIH ATIOXTOHHLIE

B. Oco0ble cxyual HpOHCXO:KIEHHA MOJ3EMHBIX JbJOB

1. JIspsr aTMOTERHEIC OCAOMHO-MCTaMOPrueckne, 00pasylomuecs NpH 3aHECEHHH CHEra
B MOpo3oboiiAkie n Apyrue TPEeIMUHLl, B KapeTOBLE, PePMOKAPCTOBHE W ApYrme I0J0-
cru. (CHEMHIKH KApeTOBHIX MAXT KPLIMCKOI siinb).

2. JIpaLl THAPOTEHHBIE KOHMKEIANMONNbIEC, BOSHAKAIMIE TPH MHOTOKPATHOM [POHMKHO-
BCEMM NOBCPXHOCTHLIX H AaJMEP3TIOTHLIX BOJ B MOPO3000iiHLIC TPeMUHEL ¢TIOBTOPHO-
JKEJIBHLIS JbAbY (TefiANEE KINHBA B TYHADPAX APKTHKE W T. IL.),

IIo ycaoBasaM saleraudms U XapakTepy BMEMAIOMAX BOJY TOPHEIX IIOPOJ
[0/|36MHEIE BOJBL MOKHO PasjielidTh Ha CJe/lyIOIae Bl

1) mopoBmie BojpBl, 3ajderalime H NUPKYJAPYIOMEe B NOYBEHHBIX
FOPH3OHTAX M PA3IAYHEIX 10 TEHE3UCcy, TPaHyJIOMETPHM I MAHEpPaJloTrHde-
CKOMY COCTABY PHIXJIHX OTJIOREHHAX YeTBEPTHIHOTO IOKPOBA;

2) wiacToBEIe BOJBL, 3ajleralomue i MUPKYAAPYIONIHE B IIacTaX 0Caj09HEX
FOPHEIX TIOPOJ, MO/l pasfieligAeMEe Ha 10 POBO-ILIACTOBBIE | TPeMIHHO-IIACTOBEE;

3) TpempEHEC BOAL, 3ajleral0mpe X UAPRYJIHPYOIEe B MarMaTHYeCKIX
m wmeramoppmuecKEX TOPHBRIX TOpPojaX, IIPOHE3AHHHX paBHOMepHOI Tpe-
MIHOBATOCTEIO; 1 :

4) TpemEnHO-RAILAEE BOJK, 3aJeralomue I EPKYIAPYIOMIe B OTAelb-
HEX OTKPHTHX TEKTOHHICCKAX TPEM@HAX M 30HAX TCKTOHHTECKAX HapyIie-
HEAI.

Ilo rmppaBimYccKAM CBOHCTBAM IO[[3eMHEE BOJH JIeIATCA Ha HAIOPHEHE
n OeaHalopHhe.

+H TPeNIHHHLIM BOAAM CJIelyeT OTHOCATE M BOJBL, MAPKYJAHDYIOIIAE B MACCHBAX Kap-
H0BATHHIX, THIICOHOCHKIX M COICHOCHEIX HOpojX. KpoMme aToro, neodXouMO TaKke BLJIEIATH
T PeIUAAO-KAPCTOBEe Bofsl, Hayun. ped.
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B saBmcmmoctm or mimMmarmueckmx daxropoB, o0ycaoBIEmBaOMEX
PERAM  IOJ3EMHBIX BOX, T. €. H3MEHEHHe BO BpPEeMEHH IIPOM3BOJIATEIb-
HOCTH  BOJOHOCHBIX  TOPHBOHTOB, COCTaBa, TeMIEPATYPH M  YPOBHS
HONBEMHEIX  BOJ, IIOCJAEJHUE pasfelgl0T HA 30HAJBLHEE, Aas30HAJIbHEE,
HHTPaz0HaILHEE,

K sonamsusa ornocares mopsemMusie Bojs, Pe:REM KOTOPHX OUpeeideTcs
KIAMaToM (BOAH BepXHHX 0e3HAOPHEIX M HATOPHKX BOJOHOCHHIX rOPH30H-
TOB); K a30HANBHBIM — IAy0oRme MOAZeMHBIE BO/IBI, HaXoAAmmecsd Kak Obl
BHE  WINMATHYECKIX B30H 3eMHOTO IIapa; K MHTPA30HAJBHBIM — BOJIHL,
BCTpedaevsle B 000l kImmarmyeckoil soHe, HO HMelmEe CBOE ClTe-
numueckne 0coGeHHOCTH, HaOpEMep, — HOYBEHHEIE BOMAH, BePXOBOJKA
a Ap.

Ilo remmeparype B paitonax ¢ OTCYTCTBHEM MHOTOJETHeHl Mep3JIOTH MoJ-
SEMHEIC BOJIBEl Da3/lelIAIOTCA HAa XOJNOJHEe, ¢ Temueparypoii mmme 20° C;
remnnie — Beime 20° C, @ ropsume (Tepmbl) — Brame 50° C.

OCmme wkraccmduranmm B GoJABIEHECTBE CBOEM IOCTPOEHEl Ha OCHOBE
ROMILICKCA TIPA3HAKOB, OTPAaKalOMEX PA3IHYHBe, HO AaJeK0 He BCe CTODPOHH
CyMECTBOBAHAA IOJABeMHEX BOJ B IpHpoJe.

W3 gmena odmux smecs npuBojsTca Kaacempmrarmm: 1) @. II. Ca-
Baperckoro [1939]; 2) A, M. Osummmmeosa [1949]; 3) II. II. Himven-
tosa [1955]; 4) H. M. Tomermxmua [1954].

Ilepmore nBe RuIacemdmrammm, ocobenno xnaccapmranmn @. II. Casa-
PeHCROTO, Hambosee WMMPOKO HCHOMB3YIOTCHA [P HM3YUGHAH HOJ3EMHEX BOJ

"B CaMBIX Da3IMYNEIX IEIAX, a wiaccupmranmonnas cxema H. M. Toacrm-
Xna 3HavATeJ bHo Jomoxmser cXemu B. M. Bepmapckoro m B. JI. Jlmuxora
B HACTH pas/ieleHuA 1M0/[3eMHBIX BOJl MMIy0OKEX 30H 3¢MHOU KOPH H XapaKTepH-
3yercs cBoell yHHBeDPCAlIbHOCTHI0 B OTHOIICHHEN o7l pasfielleHus II03eMHEIX
BOJ, 3ajleraloliX B 30HaX aspalid W HACHIIIEHIH.

Obmue wraccmpumerammm, mpesToiKeHHEe JPYTANE VICHHIMI, He EMEIOT
CTONLL MEPOKOTO paciopocTpanennsd, kKak kiaccupuranma @, I1. CaBapernexoro
a A. M. OpumAuAKOBa, TaK KAk OHM ABISIOTCH MIIL yerapeBmumu (Ireiiep,
0. 9. Meiianep, M. KamaBapm, A. M. Hapuyncruit, A. A. Koswpes), min
HeAcCTaTOYHO IONHEIMA B OTHONIGHHE YCJOBHIl 3alleFaums IMOJSEMHEX BOJ
(H. H. Crassnos, B. JI. Jluukos, O. K. Jlaure m 7p.), WIX IPOMO3JKAMIE,
¢ OOJILIIEM KOMHICCTBOM MAJoyHOTpPeOHTeNbHEX repmauoB (I'. A. Marcmmo-
Bay) u 1. . Camas mospuas knaccmpuranmonnas cxema C. B. TpostacKOTO
(1956) me mamenser cymecTBa wraccapuranumit @, I1. CaBapencroro m A. M. Os-
UHHHAKOBA; OHA IOJHOCTLI0 NOCTpPOEHA HA OCHOBE HTHX KiaccuERanmil m
OTIMIACTCA OT HHX TOJBLKO TeM, YTO KapCTOBBe BOJH B Heil 0THECEHH K 0CO-
OBIM THIAM IOJA3EMHBIX BOJ.

B rabu. V-2 —V-5 npuBoparcea rracenduranmm mozemunx soji . I1. Ca-
Bapesckoro, A. M. Opumamukosa, II. II. Kamvemrosa m H. U. Toncrm-
XmHa.

HKpome Butesennux B Tabm. V-2 —V-5 1umos = BAJIOB TIOJ3eMHEX BOJI,
IoclefiHe 9acTo MoJpasfiellAI0TCA M0 Te0JoTo-CTpaTurpaduieckoMy TpH3Ha-
Ry — B COOTBETCTBHH €O cTparurpadmeii pasBHTHX B pailoHe 0caJ0YHEIX,
MeTaMOpPHICCKAX M MArMaTHYeCKIX II0POJI.

B srom ciryuae mojiaeMuEIe BOLE HABKBAIOT 110 BO3PACTy HIH TPOHCXOKIIe-
HII0 BMEINAIOMAX BOAY TOPHHIX HOPOJ, HampAMep: «BOXL KeMmbpmilcKmx oT-
JOFKEHHID, «BOJK IOPCKAX OTIOKEHMID, (BOIH IIPOJIIOBAAIBHEIX 0TI 0KEHAT)
u 1. 1. IIpm srom Beerna ciepyer mmers B BHY, YTO BO3PacCT LOPOJ He cOBIa-
JlaeT ¢ BO3pacTOM HOBEMHEIX BOJl, TAK KaK MOCIeIHHEe HAXONATCA B MOCTOSH-
HOM JIBHReHHHE, TPOABIAINMEMCS B CaMblX PasimYHEX (GopMax.



Knacendmranusa Noa3eMHBIX BOJ
(mo @. II. Camapenckomy, 1939)

Tabauya V-2

ObnacTa M-
L L pac- X apaxrep ﬁ?ﬁgiﬂ Tponcxos- I‘eo;g;g:f{(;{lme Hmzat{:;me Tesmepa- | Teoxmmae- )}E;a;ma?'re;;;x_a
npoc];rrli)ﬁlw- g 10TOKA e BAJICTAHHA  |B30HAJLHOCTH VP2 SEe S c1nRa
Ilousenuste, | Cosmapmator | Hucxopamue Jlammuap- Bapmossme | Ilopepxmocrurte | Hmtpaso- | Iloasepsxena| 30HEL BHIIe- Ilpecnne,
Gonornnie, |(Bomsl, 6mma-| HeHAaIOPHbIE HEIH obpasosanns HaJIbHEIE CEe30HHEIM | JAYWBAHWA M | MECTAMH 3a-
BEPX0OBOJKA | Kme K IO- KosneGanmaAM | MecTaMu 3a-| COJEHHEE
BEPXHOCTH) COJICHHA
Tpynrossie | OGB9HO COB- Hucxopamne, | Ipemmyme- | Baposmnre IloBepxHOCTHEE | 30HATBHLIE
najgaorT (BO-| HEHANOPHEE, |CTBEHHO Ia- OTA0KEHAA T
Al HersyGo- | MEOTZA ¢ MecT- | MAHAPHBIH BEpXHNE CJIOH
Kue) HEIM HamopoMm KOPH BEIBeTPH-
BaHAA
Kapcropnie Bmmaune | O6eano . mmexo- | ITpenmymie- Baposunie | MapecTHAKH, 0- | ABOHATLHLIE O6saEO He- | 3oma Brme-| Ilpecsrre,
(BORBI TLpem- | XOMAIINeE, HeHa- | CTBEHHO Typ- JIOMHETH ¥ JIPY- nocTosgRHag | JAaYHBAHHA 00BIYHO
MYIICCTBEH- OPHEIE OyeHTHLIH rHe Bbimieaaqm- JKECIKHe
HOo Heraybo- Baemble NOPOJKL
HKue)
Apresman- | He cosmana-| Bocxomamue Jlamnuap- Bajosnsie | CTpyKTypH oca- [ Asonmaneuse| Ilosmimaro- 3onn Brme- | IlpecHme,
CHme 10T (BOJB | HANIODHGIE, Ha-| ML B PBIX- JAOYHBIX MOPOT, mascA ¢ |JAaUMBAHMA 7 | MHOTA MH-
npenMyme- | Mop ruppocTa- |JABX Nopojax (Gacceiinsr) rayGuHOi | MEMEenTanuy | Hepajmao-
CTBEHHO TIY- THIECK I I MOMKET BAaHHEE
Gorme) Gurs TYpOY-
JIEHTHEIH B
TPEmMHOBA-
THIX TIOPOJIaxX
Huabase Bocxonsamue; | Ilpemvyme- | Bajosmuie I Mpenmymect- | Azonanbubie To ke 3oHa ITpecasie m
(TpemuB- HATIOP THAPO- | CTBEHHO TYP- | IOBCHMJIBHEIE | BEHHO 30HBI TEK- TeMenTamnn | MIHepaan-
HEIE) CTATHICCKII Gy IeHTHBIT TOHIYCCKON 30BagHEIe
I rasoBEIi TpemuHOBa-
TOCTN
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Tabauya V-3

Cxema mojpasfielleHns MOJ3eMHBIX BOJ MO YCIOBHAM 3aJerapnd
(o A. M. OpunauuroBy, 1949)

2 IMopTnnn Ocobrre THIE
=
2
3 B B e oparsix | BOREI paiio-
2 |Doman mopnerex rop-| Dot spemunonnitt| “uow fnes. | Bouu_paionon oo
g : BH}; Lk p pml’[HHm@p Tom HOil» Mep- | JIOro ByJKaHH3Ma
3] 3JI0TEL
o
ITousennre, Go/j0T-{ BOXBI KOPHL BHEIBET- JepuBatneie  BOZLI
HBI¢, BEPXOBOJKA HAa|PABAHHA TPEIIHHOBA- TePMAILHBIX HCTOYHH-
~ |/MH3aX BOXOYIOPHLIX | TEIX TOPHEIX HOPOJ KOB
z | mopox
) Boxwt rakeipos mGy-| Bopwl Bepxmero (gpe-| Boxws ges- Bojst BPEMEHHO
S | rpueTHX meckoB (B My- | HRPOBAHHOTO) 9Taska | TEILHONO %ynmuonmpylomnx
2 |cremAX) - 3aKAPCTOBAHHEIX Mac- ca0sT YMapoJ B IICPHOIEI
2 CHBOB VBIIAKHCHIA
Boan necgannix mac-| Bopsl kposam J1aBo-
CHBOB H JUIOH (HA no0e- | BRIX NMOTOKOB ¥ Ty(o-
pesEbe MOpei) Opergnit
Anmosnaneueie Bo-!  Tpemmmnsie rpynto- | Haamepanoi-,  Boxsl  moBHIEHHOI
JBI, BOJBI [EII0BAAJIB- | Bile BOJGI KPOBIH KO- | Hele BOXBI |Temmeparypsl, ofora-
HEIX H 03ePHHEIX OTJIO- | PEHHBIX H3Bep:KeHHBIX IEeHHbIE rasamMu
& |mennit HOpOX H OCHOBaHUA
o JIABOBHIX MOTOKOB
e Bonsr  ppepneammio- | IlmacroBo-Tpemni- Mesxmeps-
£ | BuANBHEHIX OT/IOMKEHWM | HEIE M 1PCIMHHO IIJA- | IOTHEIE BOAI
2 CTOBBIE BOJBL OCANOY-
& HEIX OTJIOMEeHHH
> Bogsr  Qaopmoraa-| HKaperossie BOJIBL Bomwt HeGOBITAX
& | mmameHBIX OTAO;KeHmil | MaccmBoB  kapGomar- $ymaponr m reiizepos
(Haj;-, MeyK- W NOOMO- | HEIX HOPOX (a Tak:ke
PEHHEIX  IeCY9aHo-ra- | FAICOHOCHBIX H COJIe-
JIeTHIKOBEIX HAKONJIEe- | HOCHEIX)
H HilT)
Bosnr apresmanckmnx | Bomm apresmanckux | [Toxmepanor-| Tasmpyiomue tepmo-
. GacceitHoB (B MOHO- | GaccedlHOB (B myacTax, | HuIe BOJAM | MEHepaJbHbie (HHOTZA
3 | KINHATLHO 3aneralo- | MACCHBAaX M INTOKax ropAYmne) BOJHL, BOCXO-
& |mMUX W BHKIHHNBAIO- | 1PENIMHOBATHIX TOPHEIX AAIEEe IO TEeKTOHMYe-
® | muXxes mecyaHO-rajed- | MOPOJ) CKHUM DPa3pEIBaM M KOH-
§ | HEKOBBIX CBHTAX NPeJi- TaAKTaM PasIHIHEIX
% | ropEmX paiioHOB) CBAT
= Bopsl apresmadckux Boasr apresmaHCcKAX
= CKJIOHOB (B KapGOoHar- CHCTEM, QCJIOKHEHHBIX
S HEIX ¥ Ty(OreHHHX BHEJ[peHNEM Hapep-
B TOMmMAX W MAaccHBax JKeHARIX Mace, ofora-
= HHTPYSHBHEIX TOPOJK) meHHEe  cHemufudge-

CKOME (HHOTJA pegKn-
MH) 3JIeMEHTAMH
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Cxema maacenPpurAnmI mOIZeMHBIX RO
(no II. II. Hmmmernrory, 1955)

Tabawija V-4

< ' E R
2| O e =B = I
Bo| § o H S =
ful - =3 E g\
ol o Fnapasie BrjH 5 = Ocobennocrn £ | Memoansopanme B ma-
E E £ TOA3CMHEIX BOJT gis ) pesrmMa g POAHOM X03AlCTEe
S8l g HEE 5
EXl = gZz 2,
og| OR & =
& g
= | | DBonoruse, nousen-| Z Bojier ofprano | HanGoaemee snawe-
< Z | HEE, BepxXoBOJKa o | BpeMemHOro Xxapas- 8 | mme mMeloT IaA ceab-
2. E‘ Boner comonuaron u| £ | Tepa = |CROTO XoaslicTBa, mo
S B| £ |conornos 2 = |HHOTAA UPHMCHAITCA
i = Boaer  nesremsioro - E W 1714 CCBOHHOrO BOJIO-
g | £ |cmos B pailomax Muo-| 2 S 2| cnabmenna MEJKIX
8 IOJICTHEN MeP3JIoTLE ,5 ~ E| npegnpusTnii
== & S g
Bonsl  ammoBmamn-| & Yposenb  Bomsl| £ £| Hemoanayloren s
HBIX OT/I0MKEHII 2. |woneGaeres b aaBu- | € £ | pojocnaGmenns, pe-
Boxer  nepmukoneix | 5 |cmmoctm ot ma-| B I e — JJI QPOIennA
B | 2 |oraomennit | & |dmmrpanmu paarm| S35
) g Bogmi  gemoBnann- Ky C NOBEPXHOCTH, OT g:
! S | mHX, MPOMOBHAILHKEIX | | HOJ3EMHOTO mCmape- | = o
Z | € |n npyrux nmoxpommnx| = |mmA m mecramm—or 2E
g | £ |ornomennit £ |wepegaun manopa Sg
£ | ®| Bomu cremeit, my-| £ g =
é E CTRIHL H TOAYIYCThIL = &
= | & | Bonuwmopesnx node-| = g
7| pesmuit 2 B
Boprr ropnpix obia- B 5]
crei | © m
= Mesnnacropite  wa-|E , S| Vpomemn  mogur| & Ipecusie  BOAL e~
= o |mopusle (B TOM uwmeae | E 2 & romcbaercas ® pe- g &|monmeayiorcs maa nomo-
§:3 E Heng-r;mme, OOAMED- | £ & £ | 3yALTa1e nepefagn g Z| cnabmenns,  BRICOKO-
S E| £|370THNC,  MUHEpAaNRh-|E S & | namopa £ 5+ MUHNCDATHIOBAHHEIE —
22| g |mste) Sl ’ o 2| ama no0elun Coam o He-
g2 | = 2 § = S =|KoTopux  BuemenToB,
2 EAE o | MUBepANBHEe — A
o=k = 2| mewednnx mesnei
§ 2. BOIADI 30HbL AOPAIHH

BOILBI 30HBL anpalmﬂ — BOJLRI, 3aJIeTalONAES BLIIIE 30H bl HACHIOERI A TO PHLIX

nmoponm, 3ARIIOICHHOIL MeRIY IOBEDXHOCTBIO TPYHTOBEIX BOJI I HOACTHIAIOIMUM

K Bopam

uX BOLOYHOPHBIM cjoeM (pme. V-1).
B0HBl ADpAalEE  OT-
HOCATCA NOUBEIHLIe BOAK H BepXo-

1 — 80Ha

HICHWA

JIFIPHOW  BOHM;

Puc. V-1. Cxema paspesa mepxueit wacTm

BeMHON KOPHI,

an parmuy,
3 — KamWIADPHAA A0Ha:
HOBEPXHOCTHE TPYHTORLIX BOL: 5§ — B80Ha HACLI-
6 — ROMOYTIOPHEIL

BOJIKA.

KATUI-
d—

2 — DOREPXHOCTh

Ccloit; 7 — BepXo-
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popka. Iloji TouBeHHHEMH BOAAME HOHIMAIOT npmypodeHHBE K HOYBEH-
HOMY CJIOK BOJH, YuacIByloliue B IHTanHI KOpHEBOH CHCTEMEI pacreuni,
mEMelom@e CBA3h ¢ artmocgepoil I HOACTIIAIMANA AX BepPXOBOJKOM U TPyH-
TOBLIMI BOJAMH. DTH BOAK XapaKTepHaylorcs GONbIIEM CO/CPHRARMEM opra-
HHYeCKHX BEMECTE H MHKPOOPTAHEBMOB, OHE OKA3HBAIOT OTpPOMIOE BT HIE
Ha ILIOOPOANMEe HOYB I B OCHOBHOM H3y4alorcA MmouBOBeJaME, ArpoXumMu-
KaMi I arpoHOMaMI,

[Ips IEAPOTeOIOTHYCCKEX HCCHeOBAHMAX IOUBCHIEIC BOJLE, a paBHO
TUIE ¥ COCTAB TOUB, MBYUAIOTCS B CBASH ¢ OCYMIEHHOM I OPOLIEHHEM 3CMOLL
(em. rar. XXV), a Taxie HPE BhlACHEHHU 3aKONOMePHOCTeil pesrmMa TPyHTo-
BHIX BOJl, 3aIETalONEX HIH HENOCPeCTBeHHO 107 IMOUBCHHRIVE TOpUBOUTAMHE,
WA OTJieJeHHEX 0T BEX BePXOBOAKOIL (CM. § 4 ar0il ITABH).

BepxoBonra — cpocolpaspedl  THI mojl3eMHOIL BOJIBI, KOTOpasg obpa-
ayerca 3a cueT HHUILTpaIlAR aTvoce PHEIX ¥ TOBEPXHOCTHHIX BOA, 3&/CP-
JRAHIMX HeNpONHIAeMHVE HIH caalo IMponMIaeMuM BLIKJIMHEB AT MACH
mracTaMi EAE  IHH3AME, OKPY/REHHLIME BOJIONPOHMI[A@MBIME IOPHCTRIMI
LA TPCIMEHOBATHMA TOPHHIME HOPO/iaME B 30HE aparun (pme. V-1).

B rmjporeooTHUECKEX PaspesaX BePXOBOJIKA PACIOIATACTCH BLIIIE
YPOBHSA TPYHTOBBIX BOJL HA HOBEPXHOCTH BOAO YIIOPH X ML caaboTpoHETIACMEIX
BRRIMHIBAIIMXCA IUIACTOB WM JHH3, BaKIIUEHHBIX CPEJL BOJLOTPOTIITIAE-
MHX TOPHLIX TIOPOJ.

OTamuATeALHBIMA TPA3HAKAME BEPXOBOJIKE ABJIAIOTCA:

1) orpapmuenHas INIOMajb UX PACHPOCTpPAHCIHII, onpejelseMas pas-
MepaMH HelpOHANACMBIX JIHH3;

2) peskme KomeOanda yPOBHA BOJEL, COCTABA U 3aIaCcoB ee B 3aBICHMOCTH
0T kaImMara paiflona pacipocTpaHCHHEA BEPXOBOJLKM;

3) Merkas 3arpa3HAEMOCTH BOABL APYIUNME BOAAMI (mouBEHBLIMI,H0TOT-
HEM , IPOMBITIEHHEIME H TP.);

4) HenpurofHOCTH B HOJIaBIAIONMEM GOMBITANCTRE CBOEM JUIs TOCTOANIHOIG
BOJLOCHAO eI

5) cBoeoOpasie IMTAMAKE BePXOBOJKI: OHA MOJRET yuacrBoBaTh B TIHTA-
HYIL TPYHTORBIX BOJL M MO#eT OBITH NOMHOCTLIO H3PACX0/I0BAHA Ha memapeHue.

[lo cocraBy BOJIEI BePXOBOJIKH IeCTphie: B CEBEPHBIX paiionaX Tpecube
HIH (‘.-TIﬂﬁOl\EEHGpﬂHE:}OBﬂHHHe, ¢ TOBBIIIIEHHEIM COJle?HElHHeM opranwlecmx
BOIICCTE, Rele3a, KPeMHEKHCNOTH; B JO/RHBIX, TjlC MMecT MecTO HHTEHCHBHOE
HCIaPeHHe — BEICOKOMIHE PATA30BAHEKE Pasimaioro coCTand.

§ 3. BOJIOTHBIE BOJIbI

BosorEHe BOIE — BOIE 00JNOT H 3aGON0TCHEKX 3eMelnb. Bomora mpei-
CTaBlIsI0T Co60il WAOHLITOTHO YBIAKHEeHHBIE YIACTKU 3eMHOIT IIOBEPXHOCTI,
HOKPHTHE CJI0eM Topda MOIHOCTDLIO 1e Mence 30 ex (B HEOCYMIEHIIOM BHC)
z 20 cm (B OCymenHOM BIJE).

Ba6oM0UCHEEE 3eMIH 0T HGOTOT OTIEYAITCA MeHBIIeH, TeM yKa3aHo BRITIIE,
MOIHOCTEI0 TOPHALOTO CILOM.

T'mp poreosormiaeckoe mayuenme GOTOTHEX BOJ TPOE3BOJUATCA IPH OCY-
enmm 3aGoToYeHNHX TeppuTopmil, mpaBmIbEHIl BHOOP KOTOPOrO 3ABECHT
OT TENAa OOJOTHEIX KOTIOBAH IO ITPOHCXOFK]CHUIO, yeiopmil THTAHAH Goaor,
OX PpacTHTeNBHOTO MOKpoBa M TP,

o yciopmam mmrapmms GodoTa PasjiedsiorT Ha TPH OCHOBHEE TPYIILL
(pme. V-2):

1) rE UHHEE, KOTOPHE NHTAIOTCA aTMocde pHBIME, TIPYHTOBEIMA, 03CP-
HHME HJA pPETHRIME BOJaMHb,



Cxema riaccupuramum moA3eMHBIX
(mo H. 1. Ton

Ilonzemasie BOgHI THJL

a —maxojAmuxca BHE 06IaCTH PACHPOCTPAHEHWA MEP3JIOH BOHHI

DO MO YCIOBHAM 3aleranus
eruxuny, 1954)

Tabauya V-5

ITouBennbIie BOIHL

BepxoBojra TpemuHAbIe B KapCTOBLIE BO-
JBIB0HBIH M CX O A S I € T O ABH-

JHeHUA IOJA3EMHBIX BOJ

Bojsl Kanmiuisa PHOM KadMbL

Tpemuanbie @ KApCTOBLIE H e-
HAaHoOpHBIe BOALI 30HEL I'OPH-
30HTAJIBHOIO [BMKCHAA BOJ

I'pynroBsie BOE

MesgniiacToBEIe  HEHANOpPHbLE
Boyet (. I1. CaBaperckmil, 1935;
O. K. Jlamre, 1932; A. H. Ce-
muxaroB, 1954)

Tpemnnnme 1 KapecTOBBEIE H a-
NOPpHBE BOJL 30HBL HM’C-
XopAme-Bocxonaniero
ABUIKCHHS MON3EMHBLIX BOJT

IlnacToBrle HATNOPHEIE  BOMLI
apTe3amaHcKuX GaccemHOB—apTe-
3MAHCKHE BOJBI

T pempmunbie # KapecToBHE H a-
MO DHB e BOAK 30HL Hanbojee
TIy0OKOM MHIpamud HOA3eMHEIX
BO JI

Haumopssie TpemuHWAE BOJEI
pynmamenta apresmaHCKAX Oac-
CeilHOB

POreoyIorngecKIX paiionos

6 — HAXOAAMHUXCA B

npejenax 067acTi PacnpocTpaHeHHS MEpPBJIOH BOHEI
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1. a) I'opaame mapsl BOAH INIyGOKMX dacTell apTe3maHCKAX
CKITamuaThIX o6JracTen 3

2. Topsiume mapsl BOAK 060J0YKE CHANh (rPAHUTHOM)

3. .Topsume mapsl BOABI 060I0UKYA CAMA (COCTABA OCHOBHBIX

Bopgsl B 30HE NIJacTHY-
HOCTH TOJKOPOBHIX IJIy-
6uH W BHYTPHKOPOBEIX
MarMaTHM9ecKuX 09aroB

IToxxoporeie
(BEyTpEHHUE) (HH

Ha,IIMepé}JIOTHHO BOILI Ce-
JOHHBIX TAJTHKOB

Ce30HHBIX M MHOIOJIETHHX
HAMEP3TOTHEIX TAJIAKOB

ITouBennbic BOmH!

MessMepaIoTHbe TpemuH-
HBIE M KapCcTOBBIE BONHL 30-
HBEL aspamuu

Bopel kauminiaprOil Kaimel

Me;RMep3JIOTHEIX  TaIuKOB

ITommepsnorasle  Tpemma-
HEIE M KapCTOBEIE BOJBL B30-
HEI a’pagua

IlommepsIOTHEIX TaNHKOB

HammepsaoTasie BOABI MHO-

rOJIETHUX TAJIMKOB: TOAPYC-
JIOBBIE, TIOO3EPHBIE, KOHYCOB
BHIHOCA, TOPHBIX  HIEH(POB
u Jp.

Mesxmepamorasie Hemamop-
HBle BOJBL QIJIIOBHAJLHHIX I
APYIUX OTIOMKeHUH (Tpemua-
HBIC, KapCTOBHIE)

ITopmepamoraste wemanop-
HBIE BOJABI QJNIOBHAJIBHBIX I
APYrux OTJIOKeHuil; TpenuH-
HbIE, KapCTOBBIC W JIP.

Mesxmepsnotasle  mamop-
HbIe BOJIBI: TJIACTOBGBIE, apre-
3UAHCKWe; TpemmHube, Kap-
CTOBbBIC; TPEIMMHHO-KRUJILHBIE

Ilogmepanorneie  manop-
HBIE BOMBI: IJIACTOBBIC—apTe-
BMAHCKHE; TPEeMMHHLE, Kap-
CTOBRIE, TPEMMHHO-IKUIIBHBIE

IommepsnoTnbie HANOPHEE
BOJBL: * apTesmaHcKume; Tpe-
INUHABE, KapCTOBKE; Tpe-
IMAHHO-KUJIbHBIEC, B0HB HaW-
Gomee rayGoKO#l Murpamuu
HOJ3CMHBIX BOJK

1 yJIBTPAOCHOBHBLIX TIOPOJT)

OaccefiHOB ¥ TONCTHNAIOIMETO0 HX ¢ynpamenta. 6) Topsame mapsr BOJH! THIPOTe0JIOTNYeCKAX

1 MarMaTmuecKiue
TepPHAJIEHBIE) BOJKL

7 3akas 599,
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2) BepxoBeie (carHoBhe), NETAMACCH IIPCHMYMECTBCIHO armocdep-
HEIMH OCajlKaMH,

3) mepexofHHe, KOTOpHE HMEIOT CMCIIAHHOE IHTAHHE — TpyHTOBOE H
aTmocdepuoe.

Kpome aTHX THIOB, BCTPEYAOTCA TaK HA3KBAGMEIC BEcAgume 00J0TaN,
BOSHEKAIOIe HA TOJOTHX CKJIOHAX J(OJNHH, B MeCTaX BEIKIMHIBAHMA TpPYyHTO-
BHIX BOJ.

IMoxaszateneM THJPOTEOJNOTHICCKIX ocobennocteil Gomor (ycaosmil mx
NETAHEA, TPOHCXORACHIA M TP.) MOMKET CHYHHATL HX pacTETeIbHEH TOKPOB.

] MsBectHO, HaupaMep, - 4T0
A foiora 03epuHOro OPOHCXORICHHA

00BMAD MMET OTKPETYI0 BOJHYIO
7 / > MOBEPXHOCTh,  3eJeHkIil (rrmmym)
man Oexmit (cdarnym) IOKPOB MXaj

OHM jKe UacTO0 OBBAT IOKPBITH
MATOMOITHEIM  TOPHAHLIM  KOBPOM
okt S i (cnmasmuoil), 1oj KOTOPHIM HAX0-
T TIPS L pures OodoTHAS BOJA.
8 Hajmume =Ha yuacTkax 6oixoT
S Gepessl WA eI YKAsHBaeT Ha He-
ki aHAUMTEJbHOE yBIasRHeHHEe BTHX
e yuacTKOB, & HPOU3PaACTaHIe COCHBl—
L L 770 na toppanbe 3alemm, 00pasoBaB-
== Bl 5 2244 ————§ mmeca B OwBmMEX BepXoBX Ooxo-
TaX B T. .
Pac. V-2. Taus f}?_}{;‘gﬂﬂ“" yorGEdhe  Ka TpeGosanma, Ipe/ibABIACMEE
A — BepxoBuie; B — uusunm;re- B — HEPEXOMNLIC; M IS DAREIOTIIBCRITE BEGIRT
7 Zpoma; 2 — vopl; 8 — mecow; 4 — rmuma; BEAM IpPE  OCYINEHHH zabomouen-
5 —- ypOBeHL TONSEMHHWX BOJ. HBIX 'TBDD]Z[TOpE[lui, paccMaTpaBaIOTCA
pmxe (ra. XXV). '

Brech M TOABKO OTMETHM, UTO A Goy0T mepsoil Ipynnsl OCyIeHEe
oCYIEeCTBAACTCA MyTeM HepexBata M 0TBOJA IOBePXHOCTHHX BoM; uisi Gomor
BTOpOil TPyNNB — OTBOJIOM CaMHX GoMOTHHIX BOJ H JUIA TpeTbeil TPYIIE —
COBMECTHEN H MEPONPHATHAMA 10 yPEryJIHPOBAHIIO IOBEPXHOCTHOIO CTOKA
I JipeHaky PYHTOBHX BOj|, YIACTBYIOMHAX B OATANIK Goisot.

§ 4. TPYHTOBBIE 1IOPOBLIE BO/BI

OramunTenbHble NPH3HAKE H QOpMbI 3aJeranus IPyHTOBRIX BOJL

T pYUTOBHIME BOJlaMA HA3BBAIOTCSA DOJBEMHLIC BOALL nepBoro 0T TMOBEPX-
HOCTH BOAONPOHHIAEMOT0 FOPH3QHTA, 3alleTapmero Ha IEpBOM BHIJlE PHRAH~
HOM BOJIOHEIPOHELAeMOM CJI0e.

Taxiy 3ajlerapmeM TPYHTOBHX BoJl 00yCIOBJINBAIOTCS Te OTIHTHTCILIEE
IpU3HAKH, KOTODhIE CBOMCTBCHHBI BTHM BOMLaM. [lpmsnakm oTH Clejlyiomue.

1. OreyrcTnme Hamopa B FPYHTOBHIX BOJOHOCHBIX ropHE3OHTAX; TPYHTO-
BHe BOJM MMET cBOGOAHYIO MOBEPXHOCTH M HENOCPEJCTBEHHYIO CHASH ¢ aT-
mocdepoii. PasBejlounnME H  9KCITYaTalMOHHLIME prpaboTKAMA  yPOBEHD
pTEX BOJ BCKpbBaeTes Ha Toil raybmme, Ha KOTOPOil OH 3ajieraer B JIAHHEX
yeaoBAAX B TEepPHOA TPOXOAKM BEIPabOTOXK. :

* 9 (oBnanenme 00MACTA DETAHASA W PACITPOCTPAHEHHS IPYHTOBHX BOJI,
IpIueM OCHOBHEIM HCTOYHAKOM NETAHIA HX ABIAIOTCA aTMocdepHEE H TO-
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BEPXHOCTHEIe BOJH, MOCTYNAKIHe IyTeM HHQHIBTPALmT 1 nuQIaoanun yepes
MOPACTHEIE HOPOMBI B0HEL a2 pallum.

3. Cpoeobpasie pexEMa 'PYHTOBHX Bojl BO Bpemenm. Pe;rmM HX, T. e.
koleGanme BO BpeMen:m DPOH3BOJMTENLHOCTH BO/OHOCHEIX TIOPH3OHTOB,
VPOBHA BOAB, XIMEYECKOTO COCTaBa M (HE3MIECKAX CBOWCTE ONpejleliseTcs
B OCHOBHOM M3MCHEGHHAMH BO BpPeMEHH HIIeMEHTOB THIPOJOI0-MeTe0poJora-
ueckoll ofcTanoBKE pailoHa pacnpocTpanesud dTHX BOI.

4. HamGonpmas JI0cTYNHOCTH TPYHTOBHIX BoJ JJIA HDPAKTHYECKOTO HC-
10JB30BAHMA M B TO 7Ke BPeMs JUIA 3arpAsHeHAA UX (0JOTHHIMME, IPOMBIIICH-
HEIMH, (eKaJIbHEIMA BOJAMH,

=l =k B

Ppe. V-3. Cxema IDYHTOBOTO HOTOKA. Puc. V-4. Cxema rpynroBoro GacceifHa.
] — MOBEPXHOCTL TPPYHTOBHIX  BON: 2 — MPCOK 1 — IecOK; 2 — MOBEPXHOCThH TPYHTOBHX BOR;
BOMOHOCHBI;, J— uelnponnaemMasi Iopofa (Bojo- 3 — NeCcOK BONOHOCHBIN; 4 — HeNpOHHANaemaa
ynopuuit caoii). : nopofa (BOROYIOpHOE JIOMKE).
-

[pyaToBie BOAN HMEOT HOBCEMECTHOE PACHPOCTPAHEHHE HA 3eMHOM IMape
H IpAYypoYeHbl OHHE [1PeAMYIECTBEHHO K OTIOKeHHAM YeTBE PTHYHOI0 HOKpoBa:
AJLTIOBAI0 PeYHBIX JIOJHH, JICTHOBIANbBHEM, BSIOBHAJBLHEIM, TPOIIOBAATIBHEIM
u QUOBHOMIANEAILHLIM 00 pasoBaHmAM. ‘

B npmpopse TpynToBEHE BOJB, B 3a-
BHCHMOCTH 0T ocoGeHHOCTH TeoMopdoio-
TEYECKOT0 H Te0JOTHYeCKOI0 CTPOeHHSA
mecTHocTH, 00pasyior pasimune $opmur
aajeranusi, K KOTODHIM  OTHOCHTCH:
1) rpyuToBuii motok; 2) rpynToBii Oac-
ceiln; 3) coueramme TrpynHTOBOro moroka Pme. V-5. Coweramnme rpysTomoro Iuo-
¢ rpyntoBeivE Gacceiimamm. TOKa ¢ IPYHTOBHM OaccefinoM.

Ppynvopsil moToR — GesmaNOPEE o fToiow: 5 1 parontaFpyatosoro oro-
BOJIOHOCHBIN TOPH3OHT, /JIBHREHHC BOJABL  Ka crpm%%‘;':;h Hﬁp(}c?ﬂ:&gﬂéﬂ;{pmﬂabﬁ
B KOTOPOM IPOHCXOJMT IHOJi BJIHAHHEEM ¢ :

CHNBl TS/KECTH B HalDaBlIeHAE yKIOHA
moBepXmocTH (3epKana) TpPyHTOBHX Boj (pme. V-3).

I'pynroBsiit Gacceitn — TMonH;KeHHE B BOJOYTOPHOM JIOjKe, BEIIONHEH-
HOE BOJIONPOHHIACMEIME TOPOJaMA, HACHIEHHBIME BOJIoi, mveomeil ropm-
30HTAJBHYI0 TNoBepXnocth (pue. V-4).

BesteperBie reolormueckaX OPOLECCOB, HANPEMeD, BHBCTPHBAHESA, 3PO-
3MM B APYTEX (aKTOpOB, BOJOYIOPHOE J0/Ke TPYHTOBHIX BOJ| TO LOBHINAETCH,
T0 TOHHKAETCS.

B Takmx yecumopmsx perpevacTed TperhA (opMa salderaHds TPYHTOBHIX
BOJ| — coueTanNe TPYHTOBOTO MOTOKA ¢ rpyHToBEIMEH Gacceitmamm (pme. V-5).

I'pyHTOBaA BOJla HAXOAUTCA B HEIPEPHIBHOM JIBIKCHIN; OHA IOJ| BINAHACM
CHNHL TAKECTH IEpeMentaeTcs OT HOBBIICHHHX YYacTKOB K HOHMKeHHEIM,

7. .
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mpHgeM BOJOHOCHHE TOPOJIBL, COAEPIRAILAC ATy BOJY, MOTYT HepeceKaThes
OTpHIATEBHEIMIT (OPMAMIT COBPEMCHIOTO penbeda: oBparaMm, PedHEIMIT 10~
aAuHAaME, GajKaMu, O3ePHEIMHA KOTIOBHHAMM I T. II. IIpn TaxoM mepecederul
IPOHCXOUT PASTPY3KA MO/3¢MHOI0 MOTOKA I BHXOJ] TPYHTOBEIX BOJI Ha HOBEPX-
HOCTH 3eMJM B BHJie TaK Ha3hBaeMBIX HICXOJAMLIX neroupnkos (em. . VI).

Ilpu ABmwKeHAM TPYHTOBOrO MOTOKA K MECTY pasrpyaku ypPOBeHB €ro
OCTEIICHHO IOHHKACTCH; 00Pasyercess KpUBOIMHEIiHAA MOBCPXHOCTD, HasLIBae-
Maf JIeIPeGCHOHHOIL.

Kapra mnoBepxmocTH I'PYyHTOBBIX EOJ

IIpm wmaydenmm TPYHTOBHX BOA A BOJOCHAOKEHIA, MeJIinoparmni,
CTPONTENBCTBA PadIHIHBIX COOPYREeHHIT 1 Apyrux neJsieit ocoboe BHHMAaHIE
B KOMILIGKCE THJPOTEOJOTHIECKHX MCCHeOBAMME YASIACTCA ompeele 0
ryOMHEBl 3aJIETAHHA HTUX BOL OT nosepxHocTn semim. [ay0uHa 3ajeranis
MOBEPXHOCTH TPYHTOBEIX BOJ[ YCTaHABINBACTCA OyTeM Hemocpe/cTBeHHOr0
gaMepeHHsl YPOBHA OTHX BOJ B PasiiTHEX BOIONYHKTaX — CKBAKMHAX,
mypdax, KOMOAMAX, HCTOUHAKAX M MP. C HOMOITBIO0 CIIeIaIbHEX IpHGOPOB
(em. rar. XXXI). O1ir mamepennst MPOMSBOATCA IPH ATIHA0MICCKNX, Ce30HHRIX
i CTAIMOHADHEIX HAOMIONeHHAX 3a YPOBHEM BOM.

IMoxyueHENe YPOBHU IPYHTOBBIX BOJL [ePECUNTHBAIOTCA Ha afCOMOTHEIC
YT OTHOCHTEILHBIE OTMETKH IO (opMyIe

HB: Hg—h, (V-i)

rue

H, — afcomoTHas OTMETKA yPOBHA BOJAL B AaHHOM HyHKTE,

H, — abcomoTHAS OTMETKA IIOBEDXHOCTH 3EMJIH B 9TOM 3KC Iy HKTE;
J — raybmEa 3ameraumsa BOJH B JAHHOM IyHKTE.

OTMeTKN YPOBHS BOJB HAHOCATCA HA tomorpauaeciyi OCHOBY TOIO
HIM WHOTO MacmrTaba, Tje MO HAM. IPOBOAATCA TOPH30HTAIM IIOBEPXHOCTI
TPYHTOBHIX BOJ, HaskBaeMble ' M POH3 OTL MICa MIL

B sapmemmocTu oT Macmrtaba Tomorpaduaeckoil OCHOBRI, UHCIA IyHKTOB
HaGmofienuii 3a ypoBHeM TDYHTOBHX BOJ, Ha3HAUCHIA Kapr TUIPONSOTHIC
HOCNeNHHe CTPOSITCA B Pa3JTMYHBIX MacmTafax ¢ MPOBEJIeHMCM THAPOH3OTIIC
wepes 0,5, 1,0, 2,0, u 5,0 x (pme. V-6).

[o xapre THAPONBOTHIC PEMIAIOTCH BaRHBE AT HPAKTIHIECRUX neaeit
sajjaum, HaIpuMep, /A IPOeKTHPOBAHIA porocHabkenmsi Ha 6ase TPYHTOBBIX
BOJ, pa3pafoTKI OCYMIATEIBLHBIX MepONpHATHI, BHOOPa IIOM@ANOR MO mpo-
MBITIJIGHHBIe WM TpaskfaHckie COOPY/KEHMA H T. I Ilo xapTe THIPOM3OTUIC
OIpeJIe IO TCA: ‘

1) HampapjeHHe IBMKCHIS TPYHTOBEIX BOJ Ha 3a/laHHOM yuacTie IyTeM
IPOBeJICANs HOPMAIM K JIBYM CMEKHBIM THJ(PON3OTHAICAM (cm. pme. V-8);

2) YKIOH MOABEMHOrO MOTOKA HA 3a/IaHHOM yIACTRE IyTEM TeaeHma cede-
HEAd KapTH THPOM30TMIC HA PACCTOAHHE MEMIY ABYMI T H[POM3OTHIICAMH,
B3sATOe B MacmrTade KapTh;

3) B3amMOCBA3h TPYHTOBBIX BOJl ¢ TMOBEPXHOCTHBRIMI IO xapaKTepy co-
IpSKEHHA THAPONZOTHIC ¢ PEKOi; Hpi 5TOM B IPHPOAC HMEIOT MECTO JiBa
OCHOBHEIX CIVHAs, M3 WAX TIePBHIil oTBe¥aer prc. V-7a, ROIla IPYHTOBKIC BOTBL
HMUTAIOT MOBCPXIOCTHLE, & BTOPOI— puc. V-76, Korja MOBepXHOCTHEIE BOJDI
OnTal0T TPYHTOBHIE;

4) rnyGnBa 3ameraHmA TPYHTOBEIX BOJ B m060M 2aflaHHOM IyHKTE M0 pas-
HOCTH OTMOTOK THJIPOM3OTHIIC W M3OTHIC NOBEPXHOCTH COBPEMEHHOTO peaneda;
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Pumc. V-6. Kapra rmaponsoranc (mo II. II. Kaumentony).

1 — necoK; 2 — cynech; 3§ — cyraunok; 4 — salogodennnit y1acTos; § — IUTOAOIMYECKHe TPAHHTIEG, § — rOpuUlodTaNH NOBepX-
HOCTH; 7 — THApPOW3Orunce;; § —0YpoBad CHBA'KHHA; § — KoJogen wiu mypp; 10 — perouunk; 11 — BonoMepnrift nmocr. Ilndpm
¥ BOJOMYHHKTOB 03HAYAIOT: CBePXY—HOMep,clipasa—alc. OTMeTHa IOBepXHOCTH I'DYHTOBHIX Boj. Ceugane InjipOMBOrHIC 4Yeped 2 M.

pos xwunoepou pumumdauyvdoxr wvowuvdy n ynhvangnoovvyy A vevvJ
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B — mupuHa MOJIOCH IPYHTOBOrO MOTORA;
h — cpepHAA MOIHOCTH rpyHTOBOrO-IOTOKA B mpejesax BBIJ[@JIeHHOIL TOIOCH!;
i — yKIIOH TPyHTOBOTO IOTOKA, ompeeaAeMblii 0 KapTe THApPOH3Ormmc.

Tak Kak ypOBeHb I'PYHTOBEIX BOJ KoueGaeTess BO BPEMEHH B 3aBHCAMOCTH
or M3MEHEHHAA KIMMATHUECKAX, THPOJOFMYCCKAX M JPYTHX darTOpOB, TO
KapThl THPOM3OTHIC COCTABIAITCA Ha olpejieIeHAYI0 ATy 3aMepa ypoBHeil
BOJE B BOAONYHKTaX; IpHYEM N0 JAHHEIM crammoHapHEIX HabulofeHuil 3a
ypoBHEM TPYHTOBHIX BOJ HMHOTJA cOCTABIAIOTCA KapTHl THAPOU3OrUIC, OTBE-
Yaomue MAKCAMANbHOMY H MUHHMaIBHOMY OJI0MKEHNI0 MOBCPXHOCTH TPYH-
TOBHIX BOJ, B MCCIEIyeMOM paiione.

[loBepXHOCTh TPYHTOBHX BOJ B HECKOIBLKO CrilayKeHHOM BHJE MOBTOPAET
pesbed 3eMHOI MOBEPXHOCTI M TOJBKO B OTJeNBHEX MecTaX (pedHbIe MOIUHEL,
OBpard H T. T.) BO3MOMKHE OTKIOHEHI OT 5TOI 3AKOHOMEPHOCTH.

a &

~

99 44 49 @ ' 97
98 B % J % P
97 9 . 97 P
Pue. V-7. CooTnomenne MEHILy HOBEPXHOCTHEIMEH M TPYHTOBRIMII BOAAMH.

a — peKa JPepApYyer TpYynToBhe BOJLBL, § — pera INTaeT TPYRTOBEHIE BOEL,
¢ — peka IHTaeT H JpemupyeT TPyHTOBhE BOAEI.

ay6mna sameramds TPYHTOBEIX BOJ pasnmuHad, B pedHRX HOIMHAX,
oBparax W APYTUX OTPHNATEILIEIX dopmax COBpEMEHHOTO peabeda rpyHTOBEE
BOJAH 3AJIEral0T CPaBHUTENLHO Hersay0OKO OT IOBEPXHOCTH 3eMJIH M €acTo
BREIXOIAT Ha MOBEPXHOCTDH B BH]JE HHCXOIAIHX NCTOYHUKOB H MOYaKUH.
Ha BOpopasjedbHEIX IPOCTPAHCTBAX rayOmHA 3ajerauus TPYHTOBHX BOA
MOKET JOCTHTATH JIECATROB METPOB, TIPH §ojiee BHICOKIX OTMeTKaX YPOBHA
BOJIHI 3JlcCh, HEKEIN B OTPUIATEIBLHBIX popmax peaveda, UTO U 00yCa0BIN-
pacT J(BIJKeHHE TPYHTOBHIX BOJ OT BO3BEIIEHHOCTEH K MOHIKEHIAM,

YeaoBus nUTAHUA 1 PESKUM IPYHTOBBIX BOJL

['pyHTOBEIe BOJE B HPHPOJE MOTYT CYN[ECTBOBATH TOJILKO HOpPA HaJIAIHA
MCTOURNKOB WX THTAHMA, KOTOPHIC MOMKHO pasjlelnTh Ha TPH €HacTo TECHO
CBABAHHBIX MEHLY coboit Buma: :

1) armocdepHEIe OCajKH, TPOCATHBANIINCCT wepe3 MOPOJIEL B0HHI adpa-
|, 0cOGeHHO MHTEHCHMBHO B OTPHIATEILHBIX yukpodopMax COBpeMeHHOTO
penseda;

2) mOBePXHOCTHHIC BOJIBL B IEPHOJ BHICOKOTO mojbeMa WX YPOBHA,

3) mamopHbe IO3EMHEIC BOJBI, MOCTYHAIONIHE M3 fonee TIy6OKUX TOpPH-
30HTOB. . _

VeroBHA THTAHUA TPYHTOBEX BOJ ABJIAIOTCA Hambogee BaKHEIM (aKTO-
pOM HX pesKmMa.

Iop pexuMOM IOA3EMHEIX BOJ, B TOM YHCIe H IPYHTOBEIX, TMOHAMAIOT
ecTeCTBEHHO-HCTOPUUECKHIl IpoIece, praovalomuii B ceGA OT/eabHBIC CTAIUK
¢opmupoBaHAA MOABEMHLIX BOJ M TpoTeRAOMui MOJ, BIHAHAECM B3amMopeii-
CTBYIOMUX U M3MEHANIAXCH KINMATAYECKUX, THIPOre0JI0r HIeCKUX, Teo-
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JIOTHYCCKAX, MOYBeHHK X, GHOTeHHBIX B Apyrux axkropos. HonkperHee, pemnm
TPYHTOBHIX BOJI — W3MEHEHHE 3a00acOB 9THX BOJX H CBABAHHKX ¢ HAMH HX
ypoBHA, (H3HYECKUX CBOICTB M XMMHYECKOTO ¢OCTaBa BO BpeMEeHH IOJ| BINA-
HEEM MEPEeINCICHHBIX B (PaKTOPOB.

Ilogpo6GHoe ocBemeHme BOIpOca pesRAMA IOM3eMHHIX BOJ| MOKHO Halthm
B paGorax II. B. Oronkero (1915, 1916), M. A. Bepuoposeroit u K. I1. Pazuna
(1937), I'. H. Hamenckoro, H. H. Bumpemanma, M. A. Besmoposckoii m
M. E. Ansroscroro (1938), O. K. Jlanmre (1934, 1935, 1939), M. A. IImuxra
(1940) m ppyrax m ocofeHHO B mOcJe[iHell MeTO[MYecKOll pabore IO peRuMy
MOJ3eMHBIX BOJ[, COCTABJIECHHON KOJJICKTHBOM CHOEIMAJHCTOB HOL peflaKimei
M. E. Anwrosckoro m A. A. KHomonnsinnesa (1954).

Ha ocHoBe amanmsa rmppomwHaMHYMecKHX ocofeHHOCTeil pesxmMa TpyH-
roerx Bop I'. H. Hamenckuit (1953) Beijenser deThipe OCHOBHBIX THIIA PerKUMa:

1) BopopasmensHBll, (GopMupyoOmmiicA IOJ BINAHHEM NepPeMEHHBIX BO
BpeMenu HHPHABTPANNE aTMOC(EPHEIX O0CAJKOB, HCHApPeHNA M IOA3EMHOIO
CTOKA; ‘

2) npmﬁupemm.lﬁ, onpejesieMblil B OCHOBHOM KoXeGaHHAMH yPOBHA DeK,
ozep, Mopeit;

3) upepropumii, rae HapARy ¢ HEEABTpanmeil ocagkoB Goabmoe BaNA-
HOe Ha Pe/KAM FPYHTOBHX BOJ OKasHBaeT MOLJIOMIEHNe PeYHHIX BOJ U BooOmIe
MOBEPXHOCTHOIO CTOKA;

4) MepsmorTHBI, XapaKTepH3yIOMuiicA MOJTHHEIM WM YacTHYHEIM HpOMep-
3aHEeM HaJMep3JOTHHX Boj (cMm. § 8 macroameil riass).

KpoMme 5T0ro, BEIENAIOT CIEAYIONHe THIE PEAMOB TPYHTOBEIX BOJ
OO0 YCIOBHAM HX IUTAHIA: ;

1) 30Ha b HHe, DONUNHAKLIINECA 3aKOHAM 30HAJBLHOCTH IO Bep-
THKAIH ¥ TOPH3OHTANAM, — JIEJHAKOBEI, MEeP3IOTHHI, CHETOBOM, moMIe-
BOH M TYCTHIHHEBIL PEyKIMH;

2)a3zoHalXbHHe, He DOJIAHAKMAECA 3aKOHAM B0HAJILHOCTH, —
peyHoii, 03epHHIl, MOPCKOIl, PaJMOAKTUBHLIA M MCKYCCTBEHHBIIL.

B mepsoit rpymme pe;kEM IPYHTOBHIX BOJ OIpeJielseTcA TiIaBHEIM 00pasoM
RIEMaTHICCKAM (aKTOPOM; BO BTOPOil — THAPOJIOTHYECKNM, Ie0JIOrHYeCKHM
daKTOopaMu M HMCKYCCTBEHHEIM, CBA3aHHBIM ¢ XO3AHCTBEHHOH J[eATEILHOCTHIO
4eJI0BeKa.

3aKOHOMEPHOCTH pPesKMMa TPYHTOBHIX BOJ M3Yy4alOTCs OPH CTAlHOHAD-
HEIX HaOMIOf[eHUAX 32 DTHMHI BOJaMH, IPM KOTODPHX B IIOJHOM COOTBETCTBHN
¢ paHee YKa3aHHHIM METOJMYECKHM DPYKOBOJCTBOM YCTAHABIMBAKOTCAH:

1) ycnosus mUTAaHAA TPYHTOBHIX BOJ 3a cueT aTMOcepHBIX OCaJKOB,
KOHJICHCAI[IN BOAAHEIX IHapOB BO3NyXa M MOJ3EMHEX BOJ, JPYTHX BOJOHOCHBIX
TOPHBOHTOB; :

2) ycloBHA JPeHMPOBAHAA TPYHTOBHIX BOJ HCTOYHAKAMH, PeKaMmd, 03e-
paMu, IpPeHaKHBIME COOPYKeHHAMH, NeicTBYIOMUMEI I'0PHBIMA BHpaboTKaMu,
a TaKKe CYXHMMH JOJMHAMH H KOTJIOBHMHAMH;

3) HanmpaBJEGHASA W CKOPOCTH JBIKEHNA IPYHTOBHX BOJI M 3aKOHOMEPHOCTH
X H3MEHEHNS BO BPEMEHI M TPOCTPAHCTDE;

4) smmsopuYecKHe, CyTOUHBe, Ce30HHBIe, TOJOBEIE M MHOTOJICTHHE H3Me-
HeHHs 3amacoB TPYHTOBRIX BOJ, HX YPOBHA, TeMOEPATYpH, XHMHYECKOro,
pere 0aKTepHOJOrHMIECKOTO M TadoBOTO COCTaBA;

5) B3amMOCBA3h 3JEMEHTOB PEKUMA TPYHTOBHIX BOJX MeAy coloil I
daxropamm, ompefeNAOIIMA PeHM (KIAMATHYeCKUMH, TIHIPOJOrHYeCKITMA
u np.); ‘

6) Mecra mocTymIeHnMA B TPYHTOBEE BOTOHOCHEE TOPU30HTH 3arpA3HeH-
HEIX PEYHBIX, 03EPHHX, GONIOTHHX, OPOMBILIEHHKEX BOJ, a TaKKe MUHEpasu-
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30BAHHEIX BOJi M3 JPYTUX BOROIOCHEIX TOPM3OHTOB B AeHCTBYIOmUe WIM HpO-
eKTHpyeMEe BOJ03a00pH;

7) m3MeHeHWE DPE/KMMA TPYHTOBHX BOJ, BH3BaHHOE JIEATEIbHOCTLIO 4e/10-
BEKAa. 4

CraumonapHEIM THAPOTE0JOrMIecKIM Hal/I0/lcHIAM 38 PeRIMOM I'PyHTO-
BEIX BOJ| TPE/IECTBYET WJIH IIPOH3BOJINTCH OJHOBPEMEHHNO ¢ HHMH H3ydeHme:

1) TEONOro-CTPYRTYPHLIX ocoOenmocTeil, Opormpporpaduu u THJporeo-
JIOTMYECKIX yeJoBuMil palioma pacupocTpaHCHIs 113YuaeMblX FPYHTOBHX BOJO-
HOCHEIX TOPH30HTOR;

2) MOIHOCTH TPYHTOBHX BOJOHOCHHX TOPH30HTOB, JHTOJIOTIYECKOTO,
XUMHKO-MIHEPaJIOTNY4eCROT0 €cOCTaBa H  QUibTpaljfOHHBEX CBOIMCTB TOPOJ,
cJIaralONINX 5TH TOPUSOHTHL I 30HY aspaluil B BCPTHRAIBHOM 1T TOPH3OHTAIb-
HOM HAIpaBJICHUAX;

3) yenoBmii sajeraHmA M IVIOIaAU PacHpPOCTPAHEHHA N3YyHacMbIX IpyH-
TOBHX BOJOHOCHBIX TOPM3OHTOB;

4) MommocTH, XMUMHYCCKOrO H MEeXaHHYECKOrO COCTaBa IOYE;

5) xXapakrepa pacTHTEJLHOrO0 HOKpPOBA M €ro TpaHCIUPATHORHOH e~
TeJIBLHOCTH;

6) ycanopuii MOBePXHOCTHOTO CTOKA;

7) OIMHAMAKN BJIa;KHOCTH B 30HE a9 panmum;

8) peskuMa METEOPOJIOrMYCCKHX W THJPOJIOTHICCKHX (HaKTOPOB;

9) puuAHAA TeX WIN NHHX MEpPOIpPHATHI (co3jlanie BOMOXpaHMIMII,
opomicHme ¥ Ip.) Ha Pe:KHM TPYHTOBRIX BOJ.

Brigcnenue BeeX 3THX BOHPOCOB W COCTABJIAET OCHOBY JUISI yCTaHOBIe-
HUA YCJOBMIl M 3aKOHOMEPHOCTEIl MUTaINs, ABIKREHNSA, ApeHnposannsa u op-
MEpOBalusl 3allacOB N3y4YaeMEIX IPYHTOBBIX BOJA, HX ¢uznueckux cHoiicTB M
XIMIYECKOI0 CcOCTaBa.

Jlms muoronerHNX HabII0OeHnii 32 PEKIMOM TPYHTOBBIX BOJ| OPraHU3yeTes
cTaImmoNapHas ceTh, KOTOPaf, B 3aBUCHMOCTH OT IEICBOT0O HazHAueHIA THIPO-
reolIoTHYecKIX HeCIeTOBAHMIl, MOMAKET COCTOATE U3 PAasHoro KOJMYCCTBA IYHK-
T0B HabGIIO/CHTI, YeTaHaBINBAEMbBIX IOCAE TIATeIBHOIO aHajnsa JIHIeparyp-
HEX 11 (QOHIOBHX MaTePHAJOB IO TeOJOrHH H THAPOTeOJOriH HeeAeyemMoro
paiioHa, a TEPCKO 1 IOCJHE PEKOTHOCIIPOBOYHOrO 0GCHCIOBAHIA CTO ¢ MpPH-
MEHEHHeM Pa3Bef0YnblX padoT IIH THAPOrCONOrHIecKOil CheMKM.

B jpounonHeHWe HEOGXONIMO OTMETHTL, UT0 CYICCTBYIOT HEKOTODHIE 0CO-
GeHHOCTH W3YYeHUSA PpesREMa TPYHTOBEIX BOJ, B 3aBHCHMOCTH OT TOTO, Irje
HAXOMATCHA OHM B PETHHX JIOMHHAX H Ha MKy pPeubAx, IPeAropusix nureiidgax
W MOMKTOPHEIX KOTIOBHHAX, MOJYUYCTHHHEX H IYCTHIHHBIX paitoEax W Ha
MOPCKMX TOOEpeRbAX, a TAKKe Ha OPOIIAEMBIX I OCYMIAeMBIX 3CMIAX.

TMonpofroe ommecanye sTHX ocofenmocTeil MOKHO HaiiTH B paHee yKasam-
HOM MeTojmueckoM pykonofcrse (Merojgnd, pyKOB. 0 m3yd. pesnma MON3. BOJL,
1954) u B ra. XXV.

30HATBHOCTHE IPYHTOBBIX BOJ

I'pyHTOBEE BOAB, TAK jKe KaK KJIMMAT, MOYBHl M PACTHTEILHOCTh 3GMHOTO
mapa, 3aKOHOMEPHO M3MEHAITCA OT MOIIOCOB K 9KBATOPY.

Ha ocHoBe »TOHl 3aKOHOMCPHOCTH, BHEPBHE (IJs MOYB) YCTAHOBJICHHOM
B. B. [lokyuaessy, Gerarm mosguee II. B. Oromknm (1914), B. C. HMabsunkm
(1923), O. K. Jlamre (1947), I'. H. Kamencrum (1949), 1. B. Tapmonosru
(1948, 1955), I'. A. Marcmmopmaenm (1947) m xp. paspaboTaHsl PasmmIHbe
CXeMBl 30HaJ HHOCTH TPYHTOBHX Boji jiasa reppuropun CCCP.

He paccmarpmsas sgecs cxems II. B. Oronkoro xak yerapesmieif, oTMe-
tam, aro B. C. Masmm ma teppuropnn Espomeiickoii wactu CCCP Bhipenser
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Puc. V-8. Cxemarmueckas mwapra rpynrToshix sox Epponeiickoit wacrn CCCP
(mo B. C. Habuuy).

30HAJMbLHEIE BOJAR: I — BOIKI 30HLI TYUAD; 2 — BLICOKUE BOJLL UeBepa; 4 —— BOILI 30HLI HerayGoKkux OBpa-
TOB; 4 — BOJK 80HEI FTYOOKAX OBpParoB; § — BOMK OBPaikH0-0a. 10MHOI1 30HK; 6 — Boawl 30HE Ilpndepno-
MOpCKHX OaJiok; 7 — Bofut IIpuracnuiicKuX GalloK. AsoHaJdbHREEe BOILE & — BOAR 00nacTell KOHEYHLI%.
MOpeH; 9 — TpemHUHHBIE BOAK! MPEUMYIIECTBEHHO B MaCCHBHRIX 1HOPOJaX; I0 — LapcTOBLIE BOJLI; 11 —
G0JIOTHEIE BOJBI; /2 — BOJG! QJUIIOBHAIBHEX i (PIIOBHOIIHIHAALNLIX 07a0:Keunil; 13 — BOJbI COJIOHYIAKOR,

30HAJBHEIE W A30HATLHEE BOJIBL H CPE/i HIX OT/edbHEIe 30HH i BHjH (pne. V-8).

0. K. Jlaure ma reppuropnun CCCP suijensier Tpi MpOBHHIINA 30HATBLHEIX
TPYHTOBHIX BOJ:

a) MPOBUHINIO BEYHOI MEP3IOTHL € OTPHIATEIBHBIMH CPeJHEr OJlOBEIMK
TEMOEPATY paMu; ,

0) OPOBHHIMIO ¢ BEICOKON BIasKHOCTBLI0 BO3[yXa, MOJO:KUTEIBHEIME CpPef-
HErof0OBEIMI TEMIEpATypaMH H He0OJbmION aMIINTYZ0H CYTOYHEIX, CE30H-
HEIX W TOJOBHIX KodeOaHMIT TeMOmepaTyphl;
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B) DPOBHHIMIO ¢ BHICOKOH CYXOCTBI0 BO3AyXa u 00j bIIONl aMIIHTYOH
roxebaHuA TeMIepaTypH.

Hagmas OpoBHHIMA IO COOTHONICHHIO IOJ3eMHOTO CTOKA M HCIapeHHA
pacwieHsercs Ha psAp moxaoc (pue. V-9).

1. B. T'apmonos, B omiuyne OT ApYrax mcclefoBaTeseil, Ha TeppHTOPHE
Egponeiickoit wacrm CCCP Bmijesder cilefymiiue 30HH T'PYHTOBRX BOJ IO
0coGeHHOCTSAM HX XIMEYECKOro cocTaBa ( ¢ ceBepa Ha IOT):

1) somy rumaporapOOHATHO-KPEMHE3EeMUCTEIX BOJI;

2) somy ruiporapOOHATHO-KAIBLINEBEIX BOJ;

3) somy mpeodmagaHuf cyInQAaTHEX H XJIOPUIHEIX BOJ;

4) MOA30HY KOUTUHEHTAJILHOTO BaCOJEHHA;

5) somy rujpokapGOHaTHO-KalAbIUEBHX BOJ TOpHHX obmacreit Hpeima
n Haskaza.

Haxonen, B COOTBEeTCTBHH ¢ TeHETHYECKMMH THIAMH TPYHTOBHIX BOJ,
npejroskennsivu I'. H. Ravenckum, nocaeganii na reppuropun CCCP supenser
(pme. V-10):

1) TpyHTOBBIe BOJIEl 30HE BHIIETaYnBaHUA Ge3 y4acTKOB BOJ KOHTHHEH-
TaJBHOTO 3aCOJCHNA,

2) rpyHTOBBE BOJL 30HHl BEIEJaYNBAHHA C yYacTKaMu BOJ KOHTHHEH-
TAJIBHOIO 3acOJeHusd;

3) rpyuroBse BOJL KOHTHHEHTAJIBHOTO 3aCOJCHUA,

4) TpYHTOBEIe BOJBI BEIOIE; aUMBAHMA TOPHBIX paiiOHOB.

@opmEpoBaEAe TPYHTOBEIX BOJI, HEpedlCJeHHEIX B JaHHOi cxeme paiffonn-
pOBaHMA, MPONCXOAHT IO-PasHOMY.

Bojsl 30Hb BHINEJaUYNBAHAA HMEIOT PacHpocTpaHeHNe B pailoHax ¢ 30k~
TOYHBIM yBIa;KHeHHeM WM HeJ[0CTATOYHEIM yBJlasKHeHHeM, IJle ecTh yYacTKH,
CHOKEHABIe BOMOIPOHMIAEMBIME, XOPOIIO JiPeHAPYeMBIMH TOPHBIMH TOPO-
IaMu.

B momo6EHX KINMATAYCCKAX W TEONOIMYeCKHX YCJIOBHAX IOJ3eMHBIH
©TOK TpeobJajaeT Hajl UCHapeHHEM, M XHMAYECKHiH COCTaB TPYHTOBHIX BOJ
afiech opMupyercs IOJ BAMAHEEM HPOINecca BHINEJAYMBAHMA IOYB H IOPOJ
TpH BHEBETPHBAHUA U I0YBO000pa30oBAHNM.

30Ha KOHTHHEHTAJBHOTO 3aCONEHHSA XapaKTepuayeTca MalblM KoImde-
CTBOM aTMOC(EpHHIX O0Caj(KOB, MHTEHCHBHBIM HCOapeHHeM H HOYTH IOIHEIM
OTCYTCTBHEM €CTECTBEHHOTO JipeHaska.

XuMuuecknii cocTaB IPYHTOBEIX BOJ B 8Toi 30He dopMupyercs 3a CHYeT
.collell, HAKONMBIINXCS B PesyIbTaTe MCIapeHnd Ha MOBepXHOCTH U B paspese
HOYB H HOPOJ, ¥epes KOTOPhle MpPOcavymBalOTCA MOMKIEBhle M Tallkle BOAK B
TPYHTOBHIE BOJOHOCHBIE TOPH30HTH. Bonbmoe BInAHME Ha XIMU3M TPYHTOBEX
BOJ B 9TOIl 30He OKA3BIBAIOT COCTAB CaMUX BOJOCOAEPKAIUX MOPOJ M Mopdo-
JOTHA COBPEMEHHOr0 pedbeda. YCTaHOBIEHO, YTO B PasiIN4IHEIX YCIOBAAX
cospeMeHHOTO peabeda 3aleraldT pasHbe IO MHHepaJlM3alud IPYHTOBHE
BOJIHL. :

Ilpecnsie Bogs! BeTpedaloTcsA Ha BO3BHIICHHOCTAX, BOfOpasiemax, The
OOBYHO W HaXOJATCHA OCHOBHHIE 06JACTH ONTAHMA TPYHTOBHIX BOJOHOCHBIX
TOPH3OHTOB; BOJHl ¢ IIOBHIIEHHON MuHepaJnsanueil pacioj aralTca y MOJXHO-
JRUI CKIOHOB, a cONeHble MUHepaJm30BaHHEE BOXH — B Oalkax, JOJHHAX H
ApYyTEX OTpHIlaTelbHEX (opmMax peabeda. i

Crefiyer OTMETATH, UTO W3y4CHHEe 30HAILHOCTH TPYHTOBHIX BOJ Heo(6xo-
IEMO He TOJBLKO [Jf BRIACHEHAA YCJIOBHE (QOpMHpOBAHMA W peuMa 2THX
BOZl, HO W mpH BHOOpPe MX JIA HTPAKTHYECKOTO NMCHOOJNb30BAHHA B TeX MIH
WHHIX Nenax (BomocHaOKeHMe, OpoImeHHe, OCyIleHWe W IIp.).
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Puc. V-9. Cxema pacipocTpapenns 30HANbEBIX TPYRTOBEX Box ma Teppmropum CCCP (mo O. K. Jlanre).

IIpOBUHINA BeYHOH MepaioTh: I — CIMIOMHAA MepaiioTa ¢ Ce30HHO MPOMePSaloNINMI I'DYHTOBEIMH BORaMH (I); 2 — TanuKoOBasg W OCTDPOBHAA

MepsJioTa ¢ moaynpomepsatounnmu (ITa) u HelpoMepaa lninMu (I16) Bomamn. [IpOBMHINA C BEICOKON BJIasKHOCTLI0O BOBAYXa; 3 — MOJ0CA N30k~

TOYROrO YBIAMHEHHA ¢ BOJaMM THIA TYHAPOBX ([I1) u Tina BeicOKNX BOA Cenepa (IV); 4 — nosoca HEYCTOHYHBOr® YBI2MKHEHHA B 80HAX He-

ray6oknx ocparos (V). rayboxnx osparos (VI), oBpakno-Gazounoit (VII). IIpOBHMHINA ¢ BWCOKOH CYXOCTBIO BOafyXa: & — Iojiuca Galokr

¢ npeoGjafaHueM NON3EMHOTO CTOKA HaJ, WCHapCHUHEM (VIII); 6 — moJioca D4BHOBECHA TON3EMHON0 CTOKAa M 1CIapeHud (IX); 7 — noaoca
HOATOPHBIX mueiigos 1 OpeAropHHx papuuH (X); § — 00jacTn as0HaJbHEX TPYHTOBHIX BOJ.
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Puc. V-10. Rapra-cxema 30uajbuOCTH I'DYHTOBLIX BOJ CCCP (mo TI'. H. HamescKoMy).

1 — TDYHTOBHE BOAH BHIMETaYnBamad; 2 — PPYATOBLE BOTH BRI
comeniA ([I0KABAHEL KPYKKAMU); 3 — I'DYHTOBHIC BOJ(H KOHTHHEATAIBHON0 840 0MCHTIH;

eIaMMBAHTA € HHTPa3OHATLHEIMA YIACTKAMH BOJ KOHTHHCATAJILHOTO 3=
/ — rPYHTOBHIE BOMHI BRIEJIAYABAHAA T 0 PHEIX paioHoR,
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OcHOBHBIE THIBI OPOBBIX I'PYHTOBBIX BOJ

OTMeualoTeA CIeyIOIIe OCHOBHEE TUINE TPYHTOBHIX BOm: 1) peuHsIX
Jonum; 2) JeJHHKROBHX OWIOKeHmil; 3) cremeil, HOJYIYCTHIHL W IYCTHHD;
4) ropHEIX ofmacTeil; 5) HMeCUaHBIX MOPCKEX To0epetmit.

I'pyrrossie BOJ H B PEUYHHBX JOJHHGAX OPAYPOICHH
K JIpeBHUM M COBPEMEHHBIM A0 BNaJ bHBIM uecqaﬂo—rpaﬂuﬁnmm, nmecuaHbIM
M [eCYaHO-TIIMHECTEIM OTJIOMKEHUAM,

Ha orfensHbIX yYacTKax TOIHH HEKOTOPHIX Per u, B uacrHOcTH, Bouarim,
Oxm, [{oempa, Mockssl, W JPYTHX HeCYaHO-TPABHIlHLEC PA3HOCTH AailJI0BHA
3471eTA0T B HIGKHHUX, a IecUaHse M mecHaHO-TJIMHICTHE — B BEPXHAX 4acTAX
PaspesoB aTUX YUACTKOB.

WeTounnKaMy DNTAHAS TPYHTOBBIX BOZ PEUHBIX JOJIHH ABIAIOTCA aTMO-
cdepurie Ocajiki i MOBEPXHOCTHHIC BOALL. laybmua 3aneranmsa sTHX BOX OT
nopepxHocTH e uameHAeTcs or 0 (B MecTaX BHIX0/a BOJIEL Ha MOBCPXHOCTD
Ha CKJIOHAX M Y HOTHOMRI peunsiXx reppac) mo 10—15 x u 6oxee.

Boisl aXIoBHATBHLIX OTIO:KEHUIT OOBIMHO HpecHLIe, HPenMyMecTBeHHO
THAPOKApPOOHATHO-Kaj1 BIMEBOTO C€OCTABa, HPHTOMHEE JUIA BOJOCHADMKEHHA.

PasBejika THX BOJ IPOM3BOJNTCA CRBasKMHaMM ¥ ITyDpamu; HKCIIyaTa-
OUA — CKBaKMHAME, KOTOJIAMU, TalepesMm.

FTpyHTOBHE BOAH JXeJHHMKOBH X OTIOMKEeHNIH mu-
POKO PA3BHTHL B CCBEPHEIX, CeBEpO-3allaffHHX pailoHax Enpomeiickoii yacTH
(CCCP, B Cenpepuoit 'epmannn n lloxpme. JlefHIKOBHE OTIOMEHNA B HTHX
paifoHAX mpeeTaBICHBl BATYHHKMI [IMHAMI i CYTITHHKAMHA, & TAKKe ¢aroBmO-
TOANMATBHEIME TeCKAMH H TallCIHIKaMA.

Tleckn @ TajmeuHnKK ¢IaraloT O3H, KaMbl, 3aHAPOBLIE IOJA U BHIOIHAIOT
JpeBHie MOMHHBL CTOKA TAJLX BOJ JIeIHNKA.

Ara goamusl serpevatoress B lloasme u Ceseproii IepManmm messay rpi-
JaMA KOHEUHBIX MODEH, MMEONUX IMApoTHOe IpOocTHpaHme. Mupura monuH
uaMeHAeTeA 0T 3 A0 20 KM, a MOMHOCTH AILN0BIA IEHO-(IIIOBHOT AN A bHEIX
MECKOB I TAJCYHIIKOB JOCTHTAET JIECATKOB MeTpoB. !

C mecKaMyt M TaJCUHITKAMA CBA3ZAHE MOIHEE 0acCeiHB I MOTOKA~TPYHTO-
BEIX BOJ[, MCIOJ h3YCMBIX T BOAOCTA0KCHIA HACCACHHMX MyHKTOE 1 JIpYTHX
obpextoB B lepvammnm u llomnme.

Ha reppuropun CCCP rpynronsie Boj(bl IPHYPOUECHEL K ICCHAHKIM TOJIAM,
ozam, kamam. Ocofenno obmmpHbie HecyaHbE IOJAA C GOonBITAMK  3amacamn
IPYHTOBEIX BOJ| Pa3BHTH B paitonax Muncrka, Merrmmg (mox Mocksoii) u gpyrux
mecrax. I'pynrosste Bojar pafioma MerTmm joroe Bpems SKRCINIyaTHPOBAINCH
1 BojocHabkerus MoCKBE; B HaCTOAMICE BPeMs OHM HCIOIL3YIOTCH A.TH BOJIO-
CHAGKCHIA MCCTHEIX TPCAUPIATHII I HaceJleHHEIX TyHKTOB.

T'pyHTOBEIC BOXH  (PIIOBHOTIAMHATIBHEIX OTI oeHMiE B 00 BOIMHCTEE
cpoeM ¢1aG0 MUHEPaJW30BAHHLIC; OHH HCHONL3VIOTCA A BOAOCHAGKEHHA
CeNbCROXO3AMCTREHHBIX 0OBEKTOB, MPOMBLILTCHHLIX IPEMPUATHIL T FOpo-
JIOB.

Paapejika 9THX BOJ MOMET OCYMCCTBIAATHCA CKBaKIHAMI 1 mry pamu;
aKCIIyaTAIiA — CKBAKHHAMU M KOJOATAMM. _

I'pyHETOBHEe BOJX M CTeUNHHX, HOXIYNYCTHHNNX
HOYyCTHHHKX pailoHoB AMEOT CBOM oco0eHHOCTH, 00y CIOBICHHER
PILPOIIOTO-METE0 POJIOT HUCCROI oberanopkoit, s sTux pailonos XapaRrTepHLL
Masl0e KOTHUecTRO aTMocdepHEX ocafikon ( B CpejHeM 150 —200 mx B TON),
claGo pasmras THAporpadmucckas ceTh, IMAPOKOE PacHpPOCTPaHEHHe JCC-

! Tawme TOTHALI XOpomo Bupakens B deroucrofi CCP. Hayun. ped.
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COBMJIHEIX TOPOJ{ M CYXHX IecKOB, BEHcOKoe mucmapenme. Takmm oGpasom,
obmue yeaosus $OpMEUPOBAHUA TPYHTOBEIX BOJ B 0THX paiioHax ABIAKTCA
BecbMa HeOIaronpuATHEIMM,

I'pynTOBEE BOAH 37lech XapaKTepPU3YIOTCA CBOeil mecTpoToil Kak mo ycJo-
BUSIM 3ajJeraHusg, TaK W XAMHYECKOMY COCTAaBY.

B paitomax pacmpocTpaHeHHmA JIeCCOBHAHBIX IIOPOJ T'PYHTOBbIE BOJOHOC-
HEIE TOPH30HTH OOBIYHO 3aJeraiT riyjoKO OT MOBEPXHOCTH 3emian, objamaoT
cna6oil BOXOOGMIBHOCTHIO, A BOAE HX — MOBRIMECHHOH MWHEpaJn3anmeii.

I'pysToBHe Bojgs cyxmx cremeil m moaymycrhinbs (IIpukacnmiickas Hua-
MEHHOCTh M JpyTue pailoHH) 3ajeraloT Ha pas3iM4HbIX ray0HHAX OT MOBEpX-
poctn aemim. OHm B Godpmmeil YacTm HMEIT BHRICOKYH MHHepajusaluio u
ABIAKTCA HeNPUrOJHBIME JIA BogocHabsxeHus,

 Bricokas mMmmepaiusamusa TPYHTOBBIX BOJ ABIACTCA CJC/JCTBHEM HHTEH-
CHBHOTO WCHapeHus, KOTOpoe 37iech IMPOMCXOJMT He TOJABKO ¢ BOLHOI mOBepx-
HOCTH CyImM, HO M ¢ MOBEPXHOCTH TPYHTOBHIX BOJ, KOT/{a 3¢pPKaJ0 HOCJIeJHIX
3ajleraeT Ha TAyOMHe, He TPEBHINAION(EH BEICOTH KalWJIAPHOTO HOAHATHA
Yy BHIIeJe;Kammx HOpofx. B mocienmneM ciydae HOPH-KaOMJJIAPHE ABJIAOTCA
OYTAMH ABMZKEHNS TPYHTOBHX BOJ K IOBEPXHOCTH 3eMJII, IJ{e 9TH BOJEI HCHAa-
pAloTca B atmocdepy, UTO DPUBOAUT K BacCOJEHHI0 IOYBEHHOIO HOKpOBAa N
00pas3oBaHnio  CONOHIAKOB.

IIpecusie TPYHTOBHE BOJH B CYXHX CTeIAX M IOAYIYCTHHAX MMEOT
pacmpocTpaHenue Ha HeGONBIIMX IO ILIOMAAM IOHIGKEHHHIX yYacTKax, Ije
aTMocepHBIe BOJH IpocaumBaloTCs Ha TAyOuHYy B OOIBMAX KOAMYECTBAX,
YeM Ha BO3BHIOCHHEIX IPOCTPAHCTBAX W NIPHBOJOPA3/IeJHLHEIX CHIOHAX.

I'pyrropsie Bogs mecuanux myctsinb (Kapa-Hywm, Hussa-Hys, Myion-
KyM) mourn moscemecTHO CHILHO MIHEPAJU3OBAHE M HETIPUTOMHBI AJA BOLO-
cHaGkenns, llpecHsie meTounmkm m Koxopusr B mycthime Hapa-Hym Berpe-
waloress mam y mopHommna r. Homer-Jlara, nam B paiioHax TaKbIpoB, Hpesi-
CTABIAIOMAX €000 TIMHNCTHE IUIONAJKM, OKpy#AeHHHe OapXaHHEIMH mec-
Kamu, Bojikl, mpurojiHbie /A ONTHA, 3ajeraloT 3/ech B JWH3aX NECKa, OKpY-
salomero Takupu. Omm o0pasyloTes 3a cueT JOKAEBBIX BOJ, BhIIAJAKOIIX
Ha NOBGPXHOCTh TaKHPOB, TIfie OHM cOOMPAlOTCA B €CTCCTBCHHBIC TPEIMHBI
Hj N MCKYCCTBeHHBIe KaHaBH M IO HAM OTBOJATCA B IECKH, OKpyRaloumue
TaKHpHBIC yyacTEHM, B meckax JOJeBse BOABl OT/RMMAIOT COJEHBIE BOJHL,
o0pasya mpW 9TOM JIHH3E NPECHHX BOJ, KOTOPHIE 3aTeM MCHONb3YIOTCA JUIA
BoocHabKeHNA,

I'pyHToBHe BOAH TFTOpPHKX obGxmacTeill cBABAEH C Hec-
YaHO-TJIMHVCTHMI OTI0KeHHAME KOHYCOB BHIHOCA H IPEArOPHBIX HAKIOHHALX
PABHIH, AITOBHANLHEME 00pasoBaHHAME TOPHEIX DPEK, HMOPOJAME MEKIrop-
HEIX KOTJOBWH, WHOrja GeccTOYHBIX. ’

B mpepropEmx paBHHHAX M KOHycaX BHHOCA, B MecTax, IJe B paspese
BOJIOTPOHNTIACMEIX TOPOJ, BCTPEUAIOTCSA JINH3E! ININH, TPYHTOBEE BOJB npuobpe-
TAlOT MECTHHIl HAmop, BHCOTA KOTOPOTO ONpEJelsfercsd MOJOMKeHneM ypOBHA
IPYHTOBHIX BOJ OTHOCATE; bHO HIGKHEH MOBEPXHOCTH BOJOYTOPHHIX JIHMH3.

I'pyHTOBBIC BOJK B TOPHEX O0GJACTAX HPEAMYMECTBEHAO MPECHBIC, MPI-
TOflHEIe 171 BOXOCHAG:KeHHs; B 3aMKHYTHX MEKIODHEIX KOTIOBATAX — TIe-
CTpHE; B KpaeBHX YacTAX KOTIOBHH, TZC BRITajfacT 60aBIIee KOJAICCTBO
aTMocepHEIX 0Ca/iKOB, TPYHTOBBIE BOJH 3ajeraior ray(oKo OT MOBEPXHOCTH
BEMIN W ABIAIOTCA TPECHEIMM, 3

Paspefka rpyHTOBHX BOJ B TOPHHIX paiioHaX HPOMBBOJATCA CKBAZKIHAMIT
u mypdamn; dKCILIyaTalnms — CKBAKWHAMH H KOJOIUAMI.

I'pynToBse BOAH MmMecYaHEMX MOPCRHX noGepe-
Wil IpHypOueHH K JUOHHHIM METKO3eDHUCTHIM, ORHOPOAHEIM HECKaM,
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OpudeM 3epKald0 TPYHTOBEIX BOJ B CIJIQ7KCHHOM BHjie IOBTOPACT JIOHHYIO:
NOBEPXHOCTE.

VeraHOBAEHO, YTO B IOHHEIX TeCKaX MOpCKnX molepesxnil i Ha mecUaHBIX
0CTPOBaX TpecHHle TPYHTOBBIC BOJE Ha ONpejleJleHHOi riayOmne OT ypOBHA
MOpAL cMenAOTCA coiembivMu Bofamu (pme. V-11).

B coorserersnit ¢ puc. V-11 raybuna saneranus mpecHHIX BOJ, IPH Cpei-
HeM y/leJBHOM Bece MOpeKoit Bojisr, pasaom 1,024, paccunTrBaeTcs M0 dopmye

H' = 43h, (V-1).
afiech
H' =H+4h,
e
H — ray6una samerands OpecHHX BOJ, CUNTAA OT YPOBHA MOPH;
h — npessmeHEe ypOBHA HPECHHX BOJ BAJ(-yPOBHEM MOPS.

Pnc. V-11. Cxema 3ajierapufl MPecHBIX T'PYHTOBEIX BOJl HA IleC-
JapoM OCTpOBE B MOpe.
1 — YpoBeHb IPECHKX TPYATOBLIX BOIL; 2 — YpOBeHh MODH; 3 — BOMOHOC=

Hble TeCKH ¢ MpecHWMH BofaMu; 4 — BOAOHOCHBIC ITECHU € COJIEHLIMH BOla-
MH; § — I'paHula Mesjly NpPecHhMN U CONCHBIMU BOTAMI.

PeskaM HKCIIyaTalli¥ MPECHHIX TPYHTOBHIX BOJ JAIOH M OCTPOBOB J0J-
JKCH yCTAHABAMBATHCA TO JAHHBIM ONBITHEIX OTKA¥eK M CTAallMONapHLX HaGmo-
JeHmii, KOTOPHIMA ONpEjeIAeTesA COOTHOMEHIE Mey OTOmpaeMbIM Kommide-
cTBOM BonEl ((J;) M MOCTYIIEHHEM MPecHOH BOJIEL, B OCHOBHOM 3a CHET MHPNIBT-
panuu atmocdepHEIX ocafkoB ((.); mpn dTOM, BO n30e/KaHme MOJCcachiBaHIA
CONEHHX BOJ, MOJRHO COXPAaHATLCA COOTHOMICHHE

Qy < Qs

§ 5. TPENIHHHBLIE TPYHTOBBIE II HAIIOPHBIE BOJIBI

TpemuHHEEe BOXH — IOA3EMHKIE BOJE, 3ajeralomue M - OAPKYyIAPYIO-
mue B TPEMMHOBATHIX MarMaTHUCCKAX, METaMOP@UUECKHX W OCAJIOMHHIX ToOp-

HEX TIOPOJax.
B ropusix mOpofiaX pasimyalT TP IAABHHIX THIA TPEN[H 10 HX TPO-

JHCXOMICHNIO:
1) TpemmHE TekTOHWYeckme, o0pasoBaBmmecsd UPH opMIpoBanun Teo-
NOTHYCCKAX CTPYRTYDP; :
' 2) TpeumHH BHBETPHBAHIN, BOBHUKAIOU{NC NPH LHIBCTPHBAHUM I PA3MEL-
BaHON FOPHBIX IOPOJ;
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3) TpelnuuL JNTOrCHETHYCCKEE, cBA3aHHBE ¢ GopMupoBammeM OO,

YacTo B rOpHLIX MOpoJax OZHOTO M TOTO 7Ke paiioHa MMeeT MEcTO codeTa-
HOEG BeeX Tpex WM JAByx Tuunos tpemun. BogoodnabHOCTL TpPeIMHOBATHIX
TOPHBIX IIOPOJ, B 3HAYNTEIbLHOI CTEINeHH 3aBACHT OT THIA PA3BHTHIX B HUX
TPEeINH W XapakTepa B3amMOCBA3NM HOCHCJHIX MeRAy co0oii.

B paitomax ¢ paspaTHeM TEKTOHHYECKOIl TPEIIHHOBATOCTH HauOOJbIIANg
BOMOOOWILHOCTH TOPOJ HaGaiogaeTcs B 30HAX DA3PRIBHEIX JIMCIOKaTMi
(cGpocos, B3GpoCcOB) M B MeeTax pPasBHTHA OTAENBLHBIX KPYOHHIX OTKPBITHIX
TPen[uH M TPei{nH, BAN0JHCHHEIX IPOHHIAEMBIM IECYaHLM IR IecdaHo-
TIMHICTEIM —MaTepPHaIoM.

C rayGoRNMI TEKTOHIYECKHMA TPENIMHAME 3eMHOI KODEL CBA3AH MHAHE-
pPajibHEE W TepMalibHEIE BOJIBI, 00Jajaloniie MHOI/(a COenu@IIccKIM COJeBEIM
M Tal0BEIM COCTABOM, OTIMYHGIM OT COCTaBa IOJ3eMHBIX BOJ BepXHUX BOJO-
HOCHBIX TopusoHTOB (cM. Ta. VII).

Tpemunsl BEBeTpuBaNusA 00pa3yOTCA TIABHEM 00pazoM IpH HAaTpPeBaHHK
H OXJasKJIeHAN TOPHBIX TMOPOJ [OJ BIHAHIEM KoleDaHmil TeMmepaTypsl BO3-
Jyxa BO BpeMeHH.

It KosebaHusA MOTYT OBITh CYTOYHBIME, TOMOBBIMH, MHOTOJIETHAMH M
BEKOBEIMH, HPHYeM IePBHE PacHpoCcTpaHMioTesa Ha rayonny 2—3 » OT noBepx-
moctn 3emin; sropee — 20—30 m, W BekoBEE — Ha 3HaUMTEJAbHO OOXABIIME
rayOuHH,

B Tecuoii cpasm ¢ TemmepaTypHHMH Kode0aHHAMI HAaXORATCA CTeNeHb
TPeL[HHEOBATOCTH TOPHEIX IMOpofx M uX BojoobmnbHOcTh. HanGoapmasn tpemu-
HOBATOCTH, 4 CIGIOBATEILHO, W BOROOOIIBHOCTE HPUXOIHTCA Ha Iepske
2—3 » 30HE BHEBeTpHBaHMA IOPOJ[; MEHBIIAA XapaKTepHa JJIA IOCIe[yI0s
IOIX J{BYX-TPEX MECATKOB METPOB W, HAKOHEIl, cJadas TPemmIoBaTocTs H BOJIO-
00MJIBHOCT, MMEeT MecTO B HIKHell dYacTH 30HEL BHIBETPMBAHMA TOPHHIX
OPOJI.

JlnToreHeTHUecKe TPENTHHEL NMEIOT Pa3BUTHE B Ipefesaax Beeil MOIHOCTH
ITACTa WM TOJIM TopHEX mopox. C aTuMm Tpemmamn OLIBAIOT CBA3AHE Kak
IPYHTOBBIE BOJEI, HATNPIMEpP, B TPEI[HHOBATHX 0asalbTOBEIX JaBax H Ip.,
TAaK W TPEIMHHO-IUIACTOBLE BOJL B apresmaHCcKux OacceilHax.

Iloggemusle BOjB PasanuHLIX IO MPOMCXOA/ICHNIO TpEmUH HepexKo
GEIBAIOT THAPABINUCCKI CBA3AHBI MEKIY coGOoMH, YeM 1 00bACHAETCA BO MHO-
THX CAyYaAX MCCTPOTA XAMHUYECKOTO cOCTaBa BOJ, BCKPHBAGMBIX CHKBaKH-
HaAMH B TPeIMHOBATHIX TOPOAAX WM BHIXOAAMMNX M3 HOX Ha IOBEPXHOCTh
B BHJe HCTOYHIKOB.

Iluranme TPEIUHHEY BOJ B OCHOBHOM IPOHCXOJMT 3a cYeT atMocdepHHIX
0CajIkOB, IpHYeM YCJIOBHSA INTAHMA 3ABHCAT OT MOP(OIOrMH COBPEMEHHOTO
peabeda M XapakTepa TOPOJ HCTBEPTHYHOIO IOKPORA.

YeraHoBIEHO, YTO OTKPBITHE TPENMHEL OOBIYHO NMPHYPOUYABAIOTCA K KPy-
THIM CKIOHAM COBpeMeHHoro peibeda. 910 oGBACHACTCA TeM, YTO MPOYKTHI
BEIBETPMBAHIA TOJ BAMMHIEM CHIIEL TAKECTH 3/[eCh CHOCATCA BHH3; TPYHTOBEIC
BOJIBI 00/1a7al0T B JAHHOM ciaydae OOJLIIMMI YKJIOHAMI 3epkaja, a B CBA3H
¢ oTEM W OOJBIIAMM CKOPOCTAME JBWKEHHA. IJTO CHOCOOCTBYET JIydHIeMy
BEIMEIBAHAI0 0GJI0MOYHOTO MaTepralja M3 TPemjiH,

Yepea OTKPBITEIE TPCHUNiLL aTMocepHble BOAE HOCTYHAOT B TPEI{AHO-
BaThiC TIOPOAKI, 0OPa3yA B HUX TPEN[NHHKIE TPYHTOBEE BOAK, B GOJLIIMHCTBE
CIIyYaeB THPABINYeCKT CBA3AHHBIE ¢ T'PYHTOBHIMIT BONOHOCHBIMM TOPH3O0H-
TaMH, NPAYPOYEHHEIMI K O0JOMOYHEIM IOPOJaM KOHYCOB BEIHOCA, Ipefrop-
HEIX PABHHH, MEJKTOPHBIX KOTJIOBHH WM PEYHBIX JOJIMH.

EcrectBenno, urto mamGoxee WHTeHCMBHaA WHPnabTpamma u mHEOIOANMAL
atvocdepusx ocafkos Oyjer IPONCXOANTH Ha BOJOPa3eTbHHIX YIACTKAX,
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rjl¢ TPeN(UHOBATHBIC TOPHBIC MOPOJBI BHIXOAAT HEHOCPEACTBEHHO Ha [[HEBHYIO
IMOBEPXHOCT,

Tpemnuisie BOMB D0 CBA3H HX ¢ ONPEAEJIeHHBIMI THIIAMH TPEU[HH H
THJIPABINYCCKIM CBOICTBAM PaajieidAaIoT:

1) ma TpemguHHEBIE TPYHTOBRIC BOJbI, IMPHYPOYEHHBIE K JINTONEHETHUYECKIIM
TPeIMHAM 1 TPEU[IHAM BRIBOTPUBaHNIL; ) 3

2) Ha TPEIIHHO-KIILHEE HATIOPHEE BOJBI, CBA3AHHEIC ¢ TeRTOHIYECKIIMI
TpeamHaMu,

Coenpranbias Kiaccnduianns TPCUHIHHLIX BOJ I HOZPo0HOe NX ONHCaAHHE
upasejieanr B padore H. M. Ilnoraukosa, M. B, Cuposarko u [{. 1. lllero-
aeBa [1957]. ;

Jlpmskenne TPeIMHALIX BOX B 3¢MHOI KOpe, B 3aBHCHMOCTH OT pasMepa
TpengH, GeBaeT JaMuHAPHLIM 1 Ty pOyaenTHeiM (eM. Ta. X, X11, XVIII, X1X).

§ 6. RAPCTOBBIE TPYHTOBDIE 11 HAIIOPHBIE BOJIbL

HapcroBele BOJBI — MOABeMHBIC BOJHI, BaJcralOuli¢ M LWHPRYJIHPYIONUHe
B TpempHax, IyCcTOTaX, KaHajax, memepax, 00pa3oBaBIIMXCA B pe3yJbraTe
BHIIEJAUYNBANIA N3BCCTHAKOB, JIOJOMATOB, THICOB, AHCIJIPUTOB I COJEIl
(rasmmra u ppyrux). o e

HapcropsiM SBICHNAM MOCBAMEHH padOTHl TaKNX M3BECTHHIX HCCIeL0-
paredseit, kak: . Mapreas, A. I'pyupa, @, Karnepa, A. A, Kpy6epa, B/A.Bap-
canmopnenoit, A. C. Baprosa, . K. 3aiinesa, I'. A. Makenmosnga, M. A, Ta-
rasberkoro, A. M. Ilzenc-JlnroBcroro, A. A. Hsamosa, . A. MarapeHKo,
H. A. I'vosmenxoro, A. @®. fixymosoit, B. A. Ampoposa, J/I. C. Coxomnosa,
H. M. Cokomona, I[. B. Psurukona, 10, II. ITapmysuna, H. V. Huxonaesa,
E. A. JIymuukosa, C. T. Ramrauosa, JI. B. Crynamusa n gp.

B paforax GoasmmHCTBA HTHX Hecje/0BaTeNell XapaKTepuayercsa i THIPO-
reoJgornd 2 KapeTOBBIX PailoHOB. .

He ommesiBas 3ecs mpolece KapeToodpasoBamisa, MOJIPOOIO paccMOTpeH-
Hbii B paboTax MHOTHX N3 HCPEUNCICHHBIX YUCHBIX, OTMETHM JIHIIb, 4TO pas-
BUTHE KapeTa 1O B3TJjsigaM OOJBIINICTBA €ro  HeelejgoBarteseil 00ycaoBIH-
BaeTcA CIAeVIONIMI OCHOBHBIMI (PaKTOpaMu:

1) mammamem pacTBOPHMBIX TOPHBIX IOPOJ (M3BECTHAKOB, 0JOMHTOB,
riimea, aHTHAPHTA, COJCii);

2) TPenmpumIoBATOCTLIO U HOPUCTOCTBIO HTHX TOPOJ, CNoco0eTBYIONIX
IPOHAKHOBEHITI0 B HIX aTMOC(epHLIX I MOBEPXHOCTHRIX BOJ;

3) KomefaTeJNBHBIMH JIBHKCHIAMI 3eMHO0Il KOPH, OIpejledAIONIHMI pas-
BUTIC WJIM 3aTyxXaHme Iporecca KaperooOdpasoBaHud;

49 HanmaueM ABHZKYIIXCH BOJ, B TOM 4HCIe M TJIYOHHHBEIX (TepMadbHBIX,
YPIOCKHCTBIX 1T JIPYTHX), HPOM3BOAAMMX BhINIeIaYNBaHie TOPHLIX IOPOJ;

5) obmuM reoioro-cTPYKTYPHEIM cTpoeHHmeM, pexbedodM - M KamMaToM
pailoHa PasBUTHA KaPCTYIOUMXCA TOPHLIX MOPOJl, VCKOPAIOMNM WM 3aMe/(-
JAIIIM IIPOTece KapeToodpasoBaHmsi.

Bee ot TecHo epszammbie MesRjy co0oil dakTOpRl ompeelasaT IMporece
KaperooOpasoBaHnsA, cCJHCACTBUEM KOTOPOTO HABJAITCS HOBEPXHOCTHLIE 1
nogzeMusie GOPMHL KapeTra, MMEIOMIEC OrpOMHOE 3HaueHHe B THJIPOTre0JOTHn
KapeToBux paiionoB, K ocHOBHEIM moBepxHOCTHRIM (dopMaM Kapera OTHO-
CHTCS:

L Tpymsl 8Tux U JIPYPHX MCCICAOBATENCll COCTABIAIOT OCHOBY KapeToBeeHnd —
HAYKH, M3ydamomeii kaper Bo Beex GopMax MPOABIEnHs ero B Opupojie.
2 Tlo TepMumOJIOTHH MuoTHX HCCAepoBareseil — rugporpadus Rapera,

8 Bamas 599.
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1) BOPOHKH pasJIUMYHEIX DPa3MepoB, CHMMETPHIHbHIE N ACHMMETPHTHEIE,
npejicraBasiomue cofoil MoHmKeRHA B penbede ¢ KaHAIOM (momopom), HAY-
muM B riy0b MaccHBa KapCTYONAXCA MOPOJ; :

2) KapcTOBHE KOJOANE — KPYIHEE BePTHKAIbHEIE TPEIIAHE ORPYTI0iL
$opysr;

3) KapcTOBHe OBpari — BHTAHYTHE [0 MPOCTHPAHII0 MOHMKEHIA,

4) mombsi — KpyUHHe 3aMKHYTHE KapeTOBHE JEIpeccHi COBPEeMEl-
HOTO peaseda.

K mopsemHEIM (opmaM KapeTa NPHHAJJIEMKAT pPasidvHbe IO pasMepam
BepTHKaJbHHE W TOPH3OHTAJNBHEIE KaHAJH, Tajeped M NEmEpH, BRIOHas
cloa M TAaK Ha3KBaeMHe cuQOHRBE KAHAJIE, ¢ KOTOPHMU 0hBaeT CBA3AHO
cudornmoe JBIKeHWe BOJI, IuTalomeld cyOMapHHHEE HCTOTHHKMA (ra. VI).

Yoobens
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Pme, V-12. Tmpporeosormyeckme somer Pme. V-13. Cxema 20maibnoCTH KapCTOBLIX
gaperosuix Box (mo M. K. 3aiinesy). sop (mo II. C. Coxomony).
I — 30Ha TMepHoAHYecKOll HHPKYIAINH BOMIH; I — aona aspamun; I] — BOHA CeB0HHBIX Koaebanuil
IT — gona aKTHBHKIX 8anacoB BOus; II] — 3084 YPORHA HOASEMHLIX BOA; III — 30Ha HOJHOT O HACKHI~
cmdonnoll MUpKYaANMN; IV — 80HA MACCHBHEIX menns; IV — 80Ra rayOHAHON MUPKYIALNT;
3aNacoB KapCTOBHIX BOJL. 1 — N3BECTHAKH; 2 — BHICOKNA YPOBeHb Ha PCTOBLIX

BOJI; 4 — HA3KHIl YDOBeHb KaPCTOBLIX BOMA; 4 — Ha-
mpaBjieHue JIBHMKCHUS BOJKI.

B BepTHKaJBHOM paspese KapCTOBHIX paiiOHOB HEKOTOpHIE HCCJIeJ0BaT JIH
BEUTEAAIOT PAA 30H, 00/IafalOMAX CBOMMH I'HJPOTCOJOTMICCKIME 0cobenHo -
CTAMN.

Tar, 1. K. Saiinensm [1940] BEensIOTCA 9YeTHpe B3aUMOCBA3AHHEIE
somn (pue. V-12). '

1. BoHa HepHOAMYCCKOil IWPKYIANMN BOAH, NpPHYpOUeHHas K BepTH-
KaJBHEIM KapCTOBBIM KaHajxaM.

II. BoHa aKTUBHEIX 3allacOB BOJH, IPUYpPOUYeHHAsA K 30HE rOPH30HTAIB-
HOil MIPKYJANEA KaPCTOBBIX BOJ. .

111. Bora cudoHHOM NHPKYIALNMA, IPHYpPOICHHAT K cHOHHEIM HKaHaJaM.

1V. 30oHa macCHBHEIX 3aIIacOB KapCTOBHIX BOM.

II. C. Coxomosmm [1951] B paspese KapcTOBOrO paiioHa TaKke BHIIe-
JAAITCA deTHPEe B0HE, KOTOPHE pasImdaloTcs MEMmAy cob0il M0 yCIOBHAM
JBIRCHAA IO3eMHEIX BOA (pme. V-13).

I. Boma aspamum, TAe ABWKeHme WHQMIHTPAIMOHHBIX M mHpIOATIOH-
HRIX BOJ MPOMCXOJMT IO TpemmHaM (peske mopaM) m KapcTOBHIM KaHajaM,
[peHMYICCTECHHO B BePTHKAIBHOM HaNpaBnIeHNM.

II. Boma ce30HHHX KojedaHmil ypOBHA MTOJ3EMHEIX BOJ, A KOTOpOii
XapaKTepHa MepPHOANYecKas CMeHA TOPHBOHTAIBHOTO M BEPTHRAILHOTO JBI-
JKeHNA TNI3EMHBIX BOJI.

111. Boma MOJHOrO HACHWICHNs, 3ajerapmas B cepe APeHHPYIOMETO
BO3JIeHCTBIA ruporpadmaeckoil ceTn; ABHKEHNE MOJI3CMHBIX BOJ| B 9TOii 30He




Taaca V. Kagccugurayusa u kpamras Tapakmepucmuka  nodaemHblz god 115

HaIpaBIeHO B CTOPOHY PEYHEIX JOAMH, a (/U3 HIDKHEHl TpaHuisl 30HM OHO
HOCHT HAHOPHEIH Xapakrep I HaIpaBJIcHO CHA3Y BBEpX.

1V. 3ona ray0oKO#l HEPKYIAMUN, B KOTOPOI IBI/KeHHE LOA3eMHBIX BOJ,
IPOHCXOANT BHE HENOCPeCTBECHHONO JIPeHAPYIOMEro BO3/CHCTBUA ITaBHOIR
peKH ZaHHOTO KaPCTOBOrO paifoHa M HalpasJeHO WM B CTOPOHY MIABHOH pexm
IPYToro cocejiHero paiioma, mmelomeii Goxee raybokmil 9pPOBHOHHEI Bpes,.
HAM K JCcHpecciH TeKTOHWYECKOTO XapaKTepa.

B umocuepmee Bpemsa I'. A. Marcmmosmuem [1956, 1957] mpepaomena
Haufosee HOITHAA cXeMa THAPOANHAMAYECKOH 30HAIBHOCTH KapCTOBHEX BOJ.-
Ilo sToit cxeMe B KapeTOBHIX PailOHAX BHIEIANTCA CJACAYIOLine 30HE MUPKY--
asim sox. 1. Boma mosepxHocTHoil nupryaammm. 11, SoHa BepTHRAILHOI
(amexopameit) nmpryasmuu. 111, 3oma mepexommas. 1V. 30Ha ropmaonTanb-
Hoit mupkyaammm. V. 3oma cudommoil nmprynammm. VI. 3oHa rayGmmmoi
A PKYJIALITH,

" ].30Ha MOBePXHOCTHON HHPKYJAIHH —30Ha, B KO-
Topoii aTmocdepHas BOJla CTeKaeT MO HMOBCPXHOCTH KapCTYIOIEXCHA TOPHBIX
[opoji, He IOKPHTHX JPYLEMH HCKapCTYION[UMACA TOpojaMm, # ofpasyer
OpM 9TOM Kappel, JO0OHHBE, KOPPO3HOHHO-DPO3MOHHBIC BOPOHKH M T. IL.,
a TaK:Ke KapecTOBHeE osepa.

I[I.3oHa BepTMKadAbHOIN (HmecXomAmeid) OMHEPKY-
AT UM COOTBETCTBYeT 30He mepmopmyeckoil mmprymsmuu M. H. Saiinesa
nan some aspanum [[. C. CokoloBa, Tie iBMKeHHe BOJIB IPOHCXONHAT BHA3 IO
BePTHKATLHEIM TPEIMHaM ¥ MycToTaM. MOMHOCTE 3TOM 30HK 3aBHCAT OT MOII—
HOCTH KapCTYIOIMUXCS MOPOJ, XapaKkTepa COBPEMEHHOro pelbeda M KinmaTa
kapcToBoro paiiona. Ha paBHNHEHIX ydYacTKaX MOMHOCThH 30HBL COCTaBIAET
30—100 & u Goxee; B TOPHBIX paflomax — COTHH MeTpoB, a uHOrAa 1—2 .

III. 3oma mepexo/{Haf, II4 KOTOPOH XapaKkTepHO depefoBaHme:
BEPTHKAIBHON W TOPHBOHTANLHOM MEPKYJIAIMM, O0YCIOBIEHHOS Ce30HHBIMM
KomefanmmaMu ypoBHA KapeToseiX BoA. Ilpm mopseme ypOBHA TOCHEAHMX
IPOMCXOINT TOPM3OHTANBHOE JIBIZKEHHe BOJ; TP CHajie — BEPTHKATBHOC.
MomuocTs MepexoiHoil 30HK ONPEefeNACTCA aMILIATYA0H KOXe0anna ypoBH
KapPCTOBHIX BOJ, BEJAMYMHA KOTOPOil 3aBHCHT OT KOJMYECTBA BHITAjlalONHX
atMoc)epHHIX oOcamKOB, pexseda MeCTHOCTH M CTENEHH 3aKapCTOBaHHOCTIN
FOpHHX  TOpof  (YMeHbImaeTes ¢ YBEJWYCHHEM — 3aKapCTOBAHHOCTW
nopon,).

IV. 30Ha ropEBONTANBHON NUPKYIANNHA, B KOTOPOR
IBIGKCHAE KaPCTOBEIX BOJ IPOMCXOAMT K PEYHEIM TOTWHAM WM OKpamue Kap-
CTYIONETOCA MaccuBa.

V.30ma cnpoOHHON LEPKYAANHAE Xapakrepmsyercsd Ha-—
NOPHEIM JIBIKCHMEM KAPCTOBEIX BOJ, IPAYPOTEHHHX K CHOHHEIM KaHalawm,
ROTOpBIE B PaBHUHHBIX pailOHAX 3ajeraloT HIGKe YPOBHs PeK; B TOPHEIX,
[pY OTCYTCTBHE MATHCTPAIBIBIX PETHBIX J0JNMH, OHA BEIXOMAT WIH Ha OKpauHe:
KapeTYIOMErocA MaceuBa, WM Bajeraior mmme ypoBma mopda. B paitomax
¢ HAJHYWeM MarucTPaIbHHX pPeK ABIKEHHE BOJ IPOMCXOIUT OT BOMOPa3Aelb-
HHIX MPOCTPAHCTB K DTHM PeKaM B MX NONDPYCIOBHE KaHAIL, 00pasys HOApYC--
JOBBIE MOTOKM, TEKyI(ue B HampapieHnmn ykioxa pek. Ilpm atom B Mecrax,
IJie KapeTyOIuecs TOPHHE TOPOAH, BCJAC/CTBIE M3MEHEHHHA Teolornde CKOro:
CTPOCHMSA MJIM HAIWYWA PasPHBHHIX JIMCIOKAINIl, CMEHAKTCA" HeKAPCTY MMM -
MIICST, TIOJ{PYCIOBHIE BOJ(BL BEIXO[SIT B PeKe Win Giin3 ee pyclia B BUj(e BOCX OJ(A- -
MUX WCTOTHMKORB,

B ropeEX paiioHaxX, TI¢ OTCYTCTBYIOT MATHCTPAJTBHEC PETHEe JOJI HEI,
KapeTOBBIE BOMBl 30HE CHOHHON MUPKYJSNUE PAsTPYKAOTCA HIU B BIHIE -
HA3eMAKX MCTOYHMKOB (HA OKpamHe KapCTYIOMErocs MacchBa, HPH GOIBITON 4

8%
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paceToaTII ero o Gepera Mops), wiH cyOMapUTHEIX HCTOUNWROR (ipir ma-
XOIeHAN Kaperyomeroca Maccnpa 03 MOPS).

Vl. 3o0Ha Tay0mMHHONE NUNPKYIXANHMH, 3ajeralomasd HIKe
PeUHBIX JTOMWH 1 HOAPYCIHOBHX HYCTOT, XapaRTepH3yeTca JBHKCHHEM BOJLBI
[0 CTPYKTypaM B HampapieHun OasmcoB pasrpysril KOHTHHCHTOR, Mopeil u
OKeAHOB,

I3 sapiciaMOCTH OT MONIHOCTID I ILIOMAZM pPaclpocTpaleHIA Raperylo-
WHXCST TOPOJT, TCOJLOTO-CTPYRTYPHOTO CTPOCTIL Kaperonoil ofIacT, cTEHCHN
pacuiaeHEHNOCTH e penbeda, HaXnaud I OTCYTCTBIA B Heil peMHBIX JLOJIHI,
SHaka KOACOATCIBHBIX OBIGKCHNIT 3eMHOI KOPHI, KIHNMaTHYCCHRUX yCJ0BMIL,
HOTOARe I KapeTopoil o0JdacTi OTHOCHTEIBEHO MOPCKOTO Gepera 7 T. 4. B 00-
JAaCTHX MABCCTHMKOROTO 1 THIICOBOTO KapeTa, Begemsiercs, mo 1. A. Maxrcumo-
puuy [1957], mWATH THTOB  BEPTHRAJILHBIX IUIPOTeOI0Or TYeCKNX  paa-
pesos.

] TH 1 COOTBOTCTBYET pas3pe3y, B KOTOPOM pasBiiTa TOJLRO OjiHa 30HA
BEPTHEATLHON (HICXOAMedi) HWHPKYJISIFIL BOJL. XapakrepeH JIf KapeTyio-
HUIXCH  MACCHBOB, HOACTHJIAEMBIX BOJOHPOHIHACMBIMIT HEKa PCTYIONIUMICH
ropasiym nopogami (Kpsoverne Hitanr i ap.).

Il Tun orsesaer paspesy, T/ HMEETCS TOJABKO OjiHa 30HA ropusoi-
TATBHON NMPRYISINIL KapPCTOBRIX BOJL. Xaparrepen sl HOJIOTONajlalomux
HAACTOB PHIICA, 34JIETAIONMX HA BOJOYTOPHOM IOMRE M HEPeKPHITRIX HERap-
CTYIODIMICS TOPHBIMIT MOPOfaMu (3amajiHoe KPLIo IIpeny panseroro mporuba
map.). :
111 T M o XapaKTepeH M PaspesoB, B KOTOPHIX BCTPEHAIOTCHA 30HMEL BEP-
THKAABHOM T TOPHRONTANLHON IMPRYIATIM, IPAYPOUCHHBIC K H3BECTHAKAM,
JOJIOMITAM, THICAM, AHCAAPATAM HEOOJNBOION MOMHOCTH, IIONCTH/IACMEIM
BOTOHPONMIACMEIMIT  HEKaPCTYIOIMMICS FOPHBIMIT  HOPOaMil 3HAYNTEIBHON
womuoern (Hpsy, Maporko, Bocrounsie Amnrel BOamsnm Benwr, miaro Jla
Mypmsze B Wrasnm u ap.).

IV Tun BeTpeuaeTcs B paspesax, e PasBHTBL 30Hb BePTHRAIBHOI,
POPH3OHTAJILHOI 11 CHOHHOI 1L PRY A LI, Xapagrepen LT MOIAKIX KapeTyIo-
mxeA TOAN|, IPHUCM IPH HAXMYAN MATHCTPANLHBIX PCUHEIX JLOMHH BOJM
cnGOHHON TUPKYIANAN PASTPY/KAIOTCA B MOJPYCIHOBHE IyCTOTH, & 1P OT-
CYTCTBUE JLOJIMH — Ha OKpanie KaperylotmerocsHt maccupa (paiioH I'arper Ha
YeprOM MOpe, CPEIMBEMHOMOPCKIIE KAPCTOBEIE 00JaCTH I Ip.).

V Tun fapaktepen jUIis paspeson, B KOTOPHIX PasBuTh Bee 30HBL 1Mp-
KyJSIn  BOjl — BePTAKAJBHAA, TOPH3OHTAILHAA, cudorHas U rIyONHHAA.

CleyeT oTMEeTHTL, UT0 B OJ{HOII 1T TOM jKe RapeToBO 00JacTH MOTYT UMETh
MECTO J[Ba-TPHU THIA THIPOTEONOrHICCKIX Pa3pesos.

B 3aBUCHMOCTH OT TEOJOTHIECKOTr0 M TeoMOopdoiorideckoro CTpoCHUA
KAPETOBOil 0fiacTn M ee MOJOFKEHAA OTHOCHTCJABHO MOPCROTC fepera Haxo-
JATCA He TOJABKO THIIB BEPTHRAIBHEX THIPOTCOIOTHYCCKUX Paspesos, HO H
VCIOBMS TUTAHIS W J|PeHIPORAHAA KapCTOBLIX BOJL.

B ropHo-criajuaTHX pailoHax o0JIACTH TATATINS KAPCTOBBIX BOJ pac-
mosaraoTes 1o mepudepnn HTHX PailoHOB, Ha MOBCPXHOCTAX BHPABIMBAHIA,
IUBMGKEHIE BOJ HAIPABICHO K IPEATOPHAM, M 00JacTH Pasrpyskm B ofmem
HOCAT IMHCiiHB xapaktep. I3 nmpuMopeknx paitoHaX BOTPEHAloTes cyOMapuH-
HBEE TCTOUHIKI, T

B maardopyensex paiionax, pacIoJIOReHHBX Gam3 MopdA, KapeTOBHIC
BOJBL O0MAZA0T TAKYKEe OJHOCTOPOHHAM CTOKOM. Jlas paiionos maatdopven-
HOTO THIIA, PACWICHEHFEIX PEYHBIMIT TOJIMHAMA I CJIOFKCHHAIX Ta 3MAUMTCILHOM
MIOmA KapeTYIONUMIICA TOPHBIME TOPOTaMu, XapakTepern 7By XCTOPOHHMII
cTox Kaperonsix Bojt. Iocaemumit HadmogaeTcs Takme B Y3RAX T0I0CAX Kap-
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CTYIONIXCH TOPOJL, BAKIIOUCHABIX MCALY HEKAPCTYIOUHMICH TOPHBIMIT TOPO-
JaMI.

Haxosety, na HeGOABIINX 10 IUIOMA/(M KAPCTYIONMXCA MACCHBAX B TOPHBIX
i maaTGOPMEeHHBX PailoHaX MOMKCT HMETh MECTO HeHTPOOCKIBIT CTOR ¢ OBallb-
HOI 00JACTBIO PAsTPY3KH, KOTOPas PACHOJAracTcA 10 nepudepiin Maccunos.

KapeToBsic BOJABL  XapaKTePH3YIOTCH CHCHHUUICCKIMI  0COGECHHOCTHAMMN
CBOErO pe;kEMa M XuMudeckoro cocrasa. CrenudmaHocTs pesRHMa KapeTOBRIX
BOJL 3AKJIOUACTCSH B TOM, UTO ONM, TIPH 3aJCTaHIN BEIIE MECTHONO Wi 0fmero
faznca »pozum, odiajaiT:

1) TYpOYJCHTHBIM XapaKTepoM JIBH/KCHIA B KPYIHBX TPeuunax, KaHa-
Jax H Ieuepax; :

2) PeaKMMI M HePABHOMCPHBIMI BO BPEMEHN KOJCOAHUAMI YPOBHA B MC-
PHOJL BBIMA/ICHITS JNBHERBIX 0CAJIKOB, CHETOTaSMIA I T. IT.;

3) Gonee WHTEHCHBHBIM JABH/KEHHEM, 9CM BOJbl TOPHCTHIX BOAOHOCHHIX
TOPHBOHTOR.

X MmuecKnil cOCTaB KaPCTOBEIX BOJL B OCHOBHOM OIPE/IEJACTCS COCTABOM
KapeTyIOMIXeH TOPHBIX TOPOJ, UL pOANHAMIYeCKOll 30HAJBHOCTHIO 3eMHOI
kopul (cm. ra. VIII), Bamstamem xianvaTa i JIATEIBHOCTBIO MeJIOBCKA.

B 061].[(‘9.—\! MCHEE MUHCPAJIH30BaHHOLIC BOJbL XapaKTepPHbL JLJIA N3BECTHAKO-
BOTO Kapera; Gojiec MEHEPANNBOBaHEbC — [T THICOBOrO M Haubogee MiHe-
pann3OBaHHBIC — JA COJMAROTO KapeTa. ‘

KapeToBsie BOJIE H3BCCTHAKOB, JIOJOMUTOR, MPAMOPOB 30HL HHTCHCHBHOTO
BO/00OMEHA OOWHYHO HPeCHBIe, THAPOKApOOHATHHIC; BOHBL  3aTPYAHCHHOTO
BOJ0O0MEHA — MUHCPAIN30oBaHHbIe, CyIb(aTinie n XJI0PHIHBIC I 30HL BCChMA
BATPYIHCHHOTO BOJlOOOMEHA — BEICOKOMWHEPAJNBOBANHLIC CONCHBIC BOJABL I
paccodbl  XJAOPUHOTO cocTaBsa.

Kapcronsie BOJB THIICOB 1 aHTHAPHTOR 30HBL HHTCHCHBHOTO Boj00GMeNna
cyabdaTHbe, a B 30HAX 3aTPYAHEANOTO If BEChMa 3aTPY/IHEHHOTO BojoodMeHa —
XJOPHJIHKIE, YACTO PAaccOILHOTO THIIA.

KapeTossie BOJIEL cOJICHT BO BCCX TPEX 30HAX COJCHBIC XJOPHZATIONO COCTABA.
BTII BOJIbI, BBIXOJIATINC Ha HOBCPXHOCTL B BHJEe NCTOUYHHKOB, HINPOKO NCIToJI b=
ByIOTCA TpPH TONCKAX COMSHBIX MECTOPOKACHMI [0  THJIPOTCOJIOrHICCRIM
HpH3HAKAM. !

Ha coctas KapeToBHIX BOJl, TPHYPOUCHHEIX K KapOoHaTHEIM, cyibhar-
HBIM M COJIEHOCHBIM IIOPOIaM, 0c00CHHO jaJerapmmumM B 30HE HHTEHCHBHOT G
BOH,OOGML‘IIE, ORKa3bIBAlOT BJIAMANNE RIDMaTHYeCKHCe VCIOBITH I NeATCJABHOCTI
qeJN0BeKa,

Nasectno, 4T0 GobHINe KOAMYCCTHA BRIMANAIOMNX aTMOCHEPHBIX OCAJIKOB
BHIBHIBAIOT OMPECHCHNEe KapeToBeIX BOjL. C JIeATeJabHOCTEIO MeJ0BCKa CBABAHO
sarpA3HEHNe ATHX BOJ MPOMBIIICHHBIMI 1 PeRaTLHEMI BojlaMu 1 oforamie-
HHe UX HATPATAMI U JAPYTHME KOMIOHCHTAMI, H3MCHAMAMA 00JHK THIMHO
KapCcTOBKIX BOII,

Ha teppuropun CCCP kaperoBele BOJBL IIMPOKO pacmpocTpaHeHBl Kak
Ha TUIOMIAAN, Tak W Ha rayonme.

Ouy epuzafbl ¢ M3BECTHAKAMI, JOJOMATAMIT, MPaMOPaMPm pas/JInaHOTO
BO3pacTa — OT JIOKeMOPNA 10 GeTBEPTHUHOTO — M THIICAMIT, AHTHAPUTAMI,
coMAMI OT KeMOPHIICKOro /0 TPeTHYHOIO BO3pacTa.

HamnGoaee mayuens kaperonsie sojisl B Kpeiny, na Hasrase, 1ot Jleani-
rpajom 1 ITpnGantnre, » Tyabexoii, Mockonckoii, Boponesckoit n apyrux
obaactax, B Kapmarax, sa samajuom ckione ¥paia, Ydumcrosm miaro, An-
tae, mo p. Boare B paitone Camaperoit JIyxu, B Gacceiine p. Jleasr, b Cpenpreit
Aszun u muornx apyrux paitonax CCCP (cm. Gndanorpaduio k mepsomy pas-
acay).
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- Ofmue MeToUIECKIe YKa3AHIA 110 H3yYeHNI0 KaPCTOBHIX BOJ MPUBOIATCA
HIKe B raase 1X,

§ 7. APTE3HAHCKHE BOJibl

ApresmaHcKne BONH — HANOPHEE HMOJ3eMHEIE BOJIBI, 3ajJeraioiiie MesKIy
BOAOYHOPHBIMU CJIOSIMH B IpefielaX CPABHUTEIBHO RPYOHHIX TeolOTHIecKuX
CTPYKTYD (CHHKIMHAajeil, MOHOKIHHAIeR ¥ Ap.), CIHOKEHHBIX HOPOJaME J0-
MEeTBEPTHYHOTO, PEKe YeTBEPTHYHOrO Bo3pacra L.

ITH CTPYKTYDHI, cofiepskaniie B cefe OfMH, /BA MM HECKOIBKO HATIOPHEIX
BOJOHOCHHIX TOPU30HTOB ¥ 00Iajlal0mine 3HAYUTEIBHEIMM pazMepaMil IO IJIO-
Iangu, HasmBalOTCA apresmaHCKNMM GacceilHaMm.

B kampom apresmanckoM GacceiiHe BHJEASIOTCS CIeAYIONHE DA~
HHEe 10 THAPOTeONOrMIecKuM yeA0BHAM cocTaBusle dacTn (pme. V-14): 1) 06-
JlacTe marapna; 2) obmacte Hamopa; 3) o6IxacTh pasTpPy3KM. '

| 5 | A

R
72

—

Puc. V-14. Cxema apreamanckoro Oacceilma (mo A. M. OBYHHHNKOBY).

A — mpefens PacHpoCTpaHeHHA aPTe3NaHCHKAX BOM: a — 00macTh NHTAHAA (M YacTHYHO — CTOKA);

4 — 00j1acTh HATIOPA; 6 — 00JaCTh PAsrpyskn; B — Hpefessl paclpocTpPAHEHNA I'PYHTOBBIX BOX; Hy —

HATOPHLI YPOBEHb BHINE TOBEPXHOCTH 8eMiu; Hg — HaNMOpHLIK YPOBeHb HIEC NOBEPXHOCTH BEMJIH;

M — MOIHOCTE AaPpTeSHaHCHKOro TopHsOHTa; I — BOMOHOCHBI miacT; 2 — BOAOYOOPHLIE MOpPONH;
3 — YpoBeHb BOJHL

Obaactes nuranma. O0gacTs DUTAHUNA — IUIOMAJbL BHIXOJAa BOXOMPOHU-
1aeMBIX TOPHBIX HOPOJ, Y4YAaCTBYIOIMX B CTPOCHUH apTe3maHCKoro Gacceiina,
Ha JHEBHYI IOBePXHOCTh.

Pacmomaraercsi sra obaacts Ha Goaee BuicoKux ormerrax. Iloxzemmsie
BOJE O0JACTH IHUTAHIA He 00Jafal0oT HATOPOM, HMEIOT HEIMOCPe/CTBEHHYIO
C€BA3b ¢ aTMoc(epoil, 9acTO JPeHHPYIOTCS MeCTHOI THporpadmdeckoil ceThio.

O6macre nanopa. O6aacTs HATOPA — OCHOBHAA MJIOMA[b PASBUTHA apre-
amaHcKoro OacceiiHa, B Ipefeaax KOTOPOil YpOBeHb IMOA3eMHBIX BOJi 3ajeraer
BHIIOIC KPOBIH BOAOHOCHBIX TOPH3OHTOB. JTOT YPOBEHbL Ha3HBAETCA HAIIOPHBIM
I MHe30METPHIECKIM, 4 PACCTOAHME II0 BePTHKAJM OT KPOBIN BOJOHOCHOTO
TOPHM30HTA JO JAHHOTO YPOBHA — HAa I O P O M.

[IsesoMerpiyecknit ypoBeHb MOKET GBITH MOJOKATEIHHEIM M OTPHIIATEIb-
HBIM; B IICPBOM Clydae OH 3ajeraeT BEIIIe, BO BTOPOM — HIJKE IMOBEPXHOCTH
BeMJIH, -

HeofGxomnmMo 3aMeTHTh, 410 3TW TOHATHS MABIAIOTCA ' YCIOBHBIMH, TakK
KaK B 3aBHCAMOCTH OT W3MEHEHMS YCJIOBUIl NUTAHAA W HKCIIyaTallHd apre-
3WAHCKUX BOJ TOJOKHTENBHEIH YPOBEHb MOMKeT MepeiiTm B OTPHIATEeJIbHEIR
{upu MHTEHCHBHOM 5KCINTyaTallli HATIOPHOTO TOPU30HTA), 4 OTPHNATENbHEIT —

! Heroropsie THAPOTCONOTH K APTEZMANCKAM BOLAM OTHOCAT TOJBKO CAMOMBTHBAIO-
uIHecs HalopHbIe BOJLL
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B HOJOKATENBLHEI (DpH yIydIICHHN OHTAHAA rOpA3oHTa, HAaMpHMep, MCKYyC-
CTBEHHKIM IyTeM ¢ MOMOI(BI0 HAUHETATENBHBIX MJIA BOAOIOTAOMAIMUX CRBA~
SHUH). _

JIMEnm, coefMHAKNIMEEe Ha Kapre TOYKH € OAHHAKOBBIME a0CcoMI0THRIME
WAM OTHOCHTEILHEIMHA OTMETKAMU IIbe30METPMYECKOro YPOBHA, HA3HBAKTCA
regpousonsesamn Hapra ragpousomses CTPOATCA METOJOM HH-
TEPOOJANEN W OTPakaeT NbE30METPUIeCKYX IIOBePXHOCTH JAHHOrO Hamop-
HOT'O BOJIOHOCHOI'O TOPM30HTA.

Ilo xapre THAPOM3ONBE3 PEIIAIOTCA ClEAYIOIMEe THJPOreoJorateckue
3aaqu:

1) ompepesnsercs HampaBjeHHe JBHKeHHs] HANOPHKIX BOJ HA 3ajlaHHOM
yuacTke mMyTeM NpOBefieHMA HODMAAM K JABYM CMEKHEIM IHIPOM30ILE3aM
(o HopMaaum HOTOK OyAeT HampaBleH B CTOPOHY MeHpINeil IHIPON30IbLE3HI);

2) ompepeisercss YKIOH Mbe30MeTPAYECKOH HOBEPXHOCTH Ha 3ajlaHHOM
yuacTKe TMyTeM JielleHHsA cedeHHsA KapThl HA PACCTOSHMC MEHY [ABYMA CMErK-
HEIMII THIPONB30IbesaMu B Macmrabe Kaprsl (i = h/l);

3) ompepesieTcA ypoBeHb BOJK B OTMETKaX B JI00O0M 3ajlaHHOM IYHKTE.

Kpome aToro, mpy HaHECEHAN Ha KapTy H30JMHMI KPOBIM } IOAOLIBH
BOJOHOCHOrO TOPU30HTA II0 KAaPTe I pON30NEe3 MOKHO ONpPeie/uTh BeJMInHy
Hamopa H MON[HOCTH TOPH3OHTA.

Ob6aacts pasrpyskn. Obxaacrs pagrpyskim — 00JacTh BBEIXO/la HAIIOPHEIX
BOJ Ha NOBEPXHOCTh B BHJle BOCXOAANEX HCTOYHHKOB, MIPeACTaBIAMAX
c060i rpudOHEl, KOHIEHTPAPOBAHHEE CTPYH, PACCesAHHEe H JMHeHHEe BEIXOJ B
A 1. o (cM. ra. VI). ;

Pasrpyska HamOPHEIX BOJi MOKeT IPONCXO[HTh Ha CKIOHAX Teppac
H KOpeHHHIX 0eperos pek, 03ep M Mopeii, a TakKe B 30HAX TEKTOHHYCCKUX
HAPYIIeHMt M KOHTAKTOB MArMATHYECKAX € OCAIOTHRIMH FOPHBIMHE IOPO/IaMH
I PYTHEX MecTax.

Apreanmanckue GacceiiHsl B paspesae OOBYHO COfiep;KaT HECKOABKO Hamop-
HBIX BOJOHOCHEIX TOPH30HTOB, Ka/K[HIl M3 KOTODHIX, IPH OTCYTCTBAM rujpa-
BIMYECKOIl CBA3M ME/KIYy HAMH, XapaKTepHayercs CBOeil IbEe30MeTPIYeCcKOil
HOBEPXHOCTHIO, OmpeedseMoil yPOBHAMK BOALL B 00JAacTAX NUTaHMA O Pas-
rpYSKH JAHHOTO BOJOHOCHOTO ropusonra. Hpome apresmamcrmx Gacceiinos,
HADOPHEE BOJK BCTPEYAlOTCA B TAaK Ha3HBaeMHIX apPTe3HaHCKAX CRIOHAX,
MMEIOIMUX PACIPOCTPAHCHME B TOPHEIX I IPeArOpHLIX pailoHaX.

ApresmaHCKHe CKIOHE — cBOeoOpasHEe acHMMeTpHdise GacceilHEl ¢ Mo-
HOKJIMHAIBHO 3aJeraloiIMA MJIH BHKIHHABAIOIIUMICH BOJLOHOCHBIMH TOpH-
30HTAMM.

ObaacTH mMATAHAA H PasrPySKH B APTe3MAHCKHX CKJIOHAX HaXOAATCA Ha
OJAMBKUX PaccTOAHAAX IPYr OT Apyra, OpHIeM Ha TpaHmIe obracreil mETAHUA
H pasTpy3KH MOTYT BEIXO[MTH KaK HECXOJAm{Ee, TAK M BOCXOAANME HCTOY-
mnkn (pume. V-15).

Haxkoser, apreamaECKEe BOJH YacTo sajeraior B GacceilHax §e3 BHJIMMEIX
ofmacTeii pasrpysKm, Ha3nBaeMBIX GaccefiHaMH ¢ 3aMeJIEHHEIM BOJ00OMEHOM
(puc. V-16).

BomooGmen B momobHEIX OacceiiHaXx HDPOHCXOMAT BechMa Me[IEHHO BO
BpeMeHH ueped ¢aabo BOJONpPOHANAEMEE HOPOJIE, MOKPHBAKIIAE BOJOHOCHHE
TOPH30HTHL.

B zacymnmBeX paiioHaX BEIXOJAIIHE TaKHM IyTeM Ha IOBEPXHOCTH MO~
3eMHEE BOJE B 3HAYATEJHHHIX KOJIWYECTBAX pACXOAYyOTCA Ha mAcHapenue.
B wacTHOCTH IpefIOIAraloT, 4TO TaKMe YCJIOBHA BOAOOOMEHA HMEIOT MecTo
B Tepcko-Kymckom OGacceifHe M HEKOTOPHX paiioHax Il pugepHOMOpCKOH
BIAJIUHE,
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X pMpdecKIil coeTaB IO3eMHBIX BOJ apresuaHckux OGacceilnos obycio-
BINBACTCA COCTABOM BOJOHOCHBIX I BOJOYIOPHBIX MOPOJ, COOTHOINCHICM
MeskLy o000l ofaacTeii THTAHHSA W HAIOpa, THAPOAMHAMIUCCKON 30HAIbHO-
CTBIO, TCOJOrO-CTPYKTYPHBIME, KINMATHUCCKHMII 1 JPYTHME (daKrTopamu.

Veranonaeno, 9to B apresmaHcknx Oacceiinax mpu 00JacTAX THTaWiA,
AHAMNTEABHO PEBHITAIONINX 00XaCTH HATOPa, MMEeT MECTO aKTHBHBIL BOL0-
oOMen, moaTOMY B GacceiljaX IOJOGHOrO THIA OOJBIIIM PACTPOCTPAHEHHEM
NONB3YIOTCA TPECHBIC BOABL. B KPYMHBIX apTeadanckix facceiinax ¢ HeG0/b-
MAME 06JacTAMI THTAMIA 1 OOMBIIMH IO ILIOMAAN 00JacTAMI Hamopa
3HAUMTEILHOE PACTPOCTPaHCHHE WMEOT MHHePAJIN30BaHHBIC BOJBI, 4acTo
pPAacCcOABLHOTO THIIA.

B apreamanckux facceiffax BceX THIIOB H PasMepoB, IpH OTCYTCTBIN B HX
paspezax THICOB, aHPHPUTOB M coJeil, a Take BHICOKOIPOHNIAEMBIX HOPOQ,
3a7eTAIONMY Ha TAYOIHe I BHXOAAMIMX Ha MOBEPXHOCTH B 00JIACTAX MATAHUA

) B 2 = =

Pne. V-15. Cxema apreauapcikoro cwiona.  Puc. V-16. Cxema apresmancKoro Gaceeiina

1 — ofijiacTh TUTAHUA apPIe3HaHCKOTO CHIOHA; ¢ 3aMe[JIeHHLIM BOJ00OMEHOM.

2 — oGiacTh pasrpyskn; 3 — ofjacTh HATOpa; A rpapuna Oaceefida B gaHHOM  pazpese; a—o0a-

4 — BOpoHOCHAH  IODOIA; _-5 — BOpoynopHad ¢Tn murapnsA (i 4acTHYHO cToka); 6 — obacth Ha-

nopoga; 6 — HMCTOTHUKI 1_{“("\0ﬂﬂmn““ i BOCXO- mopa i 3ATPYIHEHHON MELTIeHHOl pasrpyskil Yepes
e, KPOBJI0 ¢Mal0BOAOIPORITIAeMBIX TOPOJL;

1 — BOJOHOCHBLIT TOPH3OHT € MIHEDPAINs0BaHHBIME

BOJlaMU; 2 — BOMOYUODHBIE HOPOMB; 8 — caaboBo-

AOIPOHUL@EMBIE NOPOALI; 4 — YPOBEHB BOILL; § —
rpaHniEa MerEIy HpecHuIMIT 1 MITHEPAaJTH30Ba HH bIMIT
BOaMHM,

GacceiiHos, mpecHBle BOALL THAPOKaploOHATHOTO cocTaBa OOKYHO 3ajeranoT
B 30HC WHTCHCHBHOTO RBOK0OOMEHA, MUHEDAINBOBAHHBIC THPORapOOHATHO-
cyabdaTHOro, cyALPaTHOrO N CyAbHaTHOXIOPHAHOTO cocTaBa — B 30HE 3a-
TPYAHEHHOTO BOLOOOMEHA, ¥ BRICOROMHHECDAIN30BAHHLIC BOJB I PAaCCOJEL
XTOPHATPUCBOKAIBIMEBOTO THIIA — B 30HE BeChMa 3aTPY/(HEHHO0 BOAO00MCHA.

MomuoeTi HTHX 30H B KajKIOM apresnanckom Gacceiine cuom 1 ompeje-
JSIOTCS OHI KOHKPETHBIMIT TE0J0T0-CTPYKTY PHBIM CTPOCHMEM I THIPOTCOJIOT -
weckumn yeaopnaAMn Gacceiigon (em. radx. VIII-1).

ApreanaHcKIe BOJB MMEOT OrpOMHOE 3HadeHNEe B HaPOAHNOM xossailcTee
CCCP. Oum Hemors3yIOTes IS BOIOCHAOKEHNA TOPOOB, HACCICHHBIX IYHKTOB,
IPOMBIILICHHBIX  TPEJIIPHATHG,  REIe3HOJOPOIKHBIX  CTAHIINI, COBX030B,
MTC n npyrux o0BeKTOB, a TaKiKe 444 uaptedenus Gpova, iioxa, B farbHeo-
JOPHUYCCKUX TEAAX I 1Ip. :

MenmonsaobaHiie apre3uaHCKUX BOJ BO3MOKHO TOJBKO IIPH 10CTATOY-
HOCTH WX 3aMacoB, KOTOPHe 3aBHCAT OT BEAMYNHBI apre3vanckux Oacceilnos,
pasmepo ofiacTeit WX mHTaHWA, 9ACAAa  BOJIOHOCHEIX  TOPH3OHTOB,
ux Mommoeri u GUABTPANMOHHBIX CBOICTE, BOJOOT/a¥M HOPOJL, Cc/araloumux
BOJOHOCHHE TOPU3OHTH, KIMMATHUCCKMX YCIOBHIA W APYTHX (GaxTopos.

Bamackl apTe3amaHCKMX BOJ YCTAHABINBAIOTCA IO Pe3yabraTaM HX pas-
BOAKH ¥ OMpo0OBaHusA, NPUYEM B 3aBUCHMOCTH OT CTCICHH DPasBefaHHOCTH
3amack MOJPa3jleIAIOTCH Ha COOTBETCTBYIONINE KaTeropmi (CM. T XXI1D).
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Paspeka ¥ HKCINIyaTalfis apTe3daHcKUX BOJ OCYIICCTBIAIOTCSA CKBan-
HaMH Pa3auuHoil TaAyOMHE M KOHCTPYKIMM, KOTOpHIE yCTaHaBINBAIOTCH,
HCXO[A W3 KOHKPETHBIX DHjIPOTe0JIOPHUCCKUX YCIOBHil apresmamckoro Oac-
ceitma. Ha reppuropun CCCP mmeercst MHOTO apTesmaHCRIX OacceiinoBs, pas-
JUYMHHEX [0 IUIONMAZN, A TaksKe MOL[HOCTH, BO3PACTY M COCTABY CJaraiomnx
ux ropusix nopop. B CCCP apresmamnckne Gacceillbl BCTPCUAIOTCA Kak B ILIaT-
GOPMEHHEIX, Tak H TOPHO-CKIAIYATHIX O0JAcTAX M pailoHax.

PaiionupopaHneM apresmaHCKUX BOJ  TCPPHTOPHEI CCCP 3amnmaamen
A. H. Cemmxatos [1925], M. M. Bacnasescruii [1938 —1940], I'. H. Ramen-
cxmit, M. M. Tomcruxuna u H. W. Toxeruxun [1957] u xp. Mam mpenao-
sRCHBI Pa3JIHYHBIC CXEeMBL paI‘IOHI‘IpOBﬂHHH', W3 HUX 3Jech MPUBOJANTCH TOJNIBLRO
cxema I'. H. Kamenckoro , M. M. Toacruxmuoit n H. V. Toxeruxuna, KoTopas
nocTpoera IO Te0M0ro-CTPYKTYPHOMY TIPM3HaRY H SABIACTCH camoit HOBeii-
Heil ¢XeMoii B PErmOHaIbHO-THAPOreoIorneckoil aureparype *.

Cxewma paiiornpopanust apresnancknx sog 8 CCCP, mo I'. H. Rawencrony,
M. M. Tonctnxumoit m H. V. Tonernxuny, nokasana Ha pue. V-17, He rpedyio-
meM  JOIMOJHATeJBHOT0 HOACHeHNA,

§ 8. IIOJI3EMHbBIE BO/IbI OBJIACTH MHOIOJETHEI MEP3.JIOTHI *

Muoronernemepaasie ropusie  mopogst Ha teppuropun CCCP  mweror
mupokoe pacmpoctpanerie, OHI BCTPEUAlOTCA B Pa3ITHBIX 110 reoMopoiro-
FHYECKOMY 1 TE0JIOTO-CTPYKTY PHOMY CTPOCHHIO PAOHAX I 3aHIMAIOT IIOMAb,
mpessimatonyio 10 mun. xx? , 910 COCTABISET OKOIO 479, Beeil TeppuTopun
crpannt (puc. V-18).

PacipocTpaiensl MHOTOJIETHEMED3JIbie TOPHBIC IIOPOJibl 11 BO MHOTHX
Apyrux paiiomax semmoro mapa (I'pemmamjums, ocrpoba Cesepnuoro Jleponi-
Toro okcana, Hamana, Aascka, Monromusa, Kuraii, Anraprruga u Ip.), 3a-
HITMATOTNX 0Kk0a0 269, TeppuTopui cymni.

MuorozerHeMeP3ABIMI  TOPHBIMIT TIOPOIaMH  HasblBAlOTCH HMOPOBI, CO-
JepiKame B mopax, MyCTOTaX M TPeNIMHAX Jej| {I AMEelomue OTpHilaTeabHyIo
W HYJeBYI0 TCMIIEPATYPY, COXPAHAIONMYIOCA B TeUeHHe MHOTHX JET I Be-
KoB 3,

OfaacTh pacHpOCTPaHCHUA MHOTOZETHEMEP3ALIX WOpoj  (MHOrojeTHei
sepanorsr) .8 CCCP xaparrepnsyerca:

1) orpunarenbHoil CcpejHero0Boil TeMIepaTy poil BO3AyXa;

2) cyxoil, XOmOmHOI 1 HPOAOIKATEIBHOM 3IMOil;

3) KODOTKHMM, CPABHUTENBHO TEILTEIM JIETOM;

4) mammv (150 —400 aa) KoMMUECTBOM 0CAJAKOB, M3 KOTOPBHIX Ha 3HMHIC
mpuxopures meree 50 ma (s Goabniei YacTit TCPPUTOPHIL obmacrm).

1 9ra cxema pailoHHPOBAHKA HEJOCTATOUNO YUUTLIBAET TCOCTPYRTYPHHIC 0c0OeRHOCT I
reppuropun CCCP n myspgaerca B yTOUHCHHIL. Hayur. ped.

2 [ IagHOM PYKOBOJICTBE B OCHOBHOM COXPANAITCA PAHCE YCTAHOBICHUBIEC B MCP3IOTO=
BOJEHAI TePMUHLL, TOHATHS M KIACCHOMRAIMOMHLE CXeMB, TAK KAk OHH IpOuHO BOMLIH
B reorpauueckyio, TeOOrHULCKYI0 B THIPOTe0N0r HIeC Y10 IUTepaTypy U B MHOTOTHCIC -
pEe paGoThLl O MHOTOJIETHeil MepaioTe, W K TOMY #e HMH HOIb3Yerc OALUIMHCTBO Clie-
IAATHCTOR, M3YUAIIAX MEpP3JIhie TOPHbE MOPOJIbl B CaAMBIX PANTHUALIX 1ETHAX.

HoBele TepMHHEL, OIpefeenns, HMOUATHA (HALPHMED, (TeOKPUOJOrnay H p.),
paspaGoTapnbie KOJIEKTHBOM COTPYHHROB Tncruryra  MepagoTobejlentst  ARapeMii
gayk CCCP, 3naunTesIbHO YyTOMHAIT N B PAfE CIIy91aeB KOPeHHLIM 00pas3oM UBMEHAOT CYIIe-
CTBYIONME B MEP3IOTOBC[eHHH TePMUHOIOTHIO, ONpEesIeHu, KIACCHpURALIT, 1o, ue-
CMOTPSL HA CBOIO DOBINYIO HAYIHYIO 000CHOBAHHOCTL, OHIL HOKA NE HMEWT MHEPOROTO pac-
npocrpapennd B jrareparype H 0cofenno B IPAKTHKC.

3 Jrum oJipejiesenueM He OTPUIAKTC KoJAedanua TeEMUePATYPEl MHOTOJIET HEMCPS/ILIX
TOPHEIX TOPOX BO BpeMeni.
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Ve, V-17. Kapra rujporeoiorngeckoro pajionuposanua CCCP (no T. H. Kamencromy, M. M. Toncruxuponr u h. W. Toa-

cruxnny). Epponeiickan uacrs CCCP, Ypan u Hasras.

Apresmarckne Oacceiiunr: 1 — IlpnGanTniickuid apTeswaBCKmit Gaccefin; 2—4 — apresmaBckne Oacceiinm IlenTpa, BocToka  Cepepa Pycexoi
nmmatdopMer (Pycekuil apresmaHcEnil caomnnil Oaccein); 2 — MocKOBCKNI) apreamancKuit Oacceiin; 3 — CeBepOBHHCENI apTesHaHCHHIM Gac-
ceiig; 4 — Bouaro-Kamcruil apresmanckuil Dacceiin; & — Cypcro-Xonmepcrnif  ypresmanckuil “ Oacceiin; 6—7 — Orenpopcko-IlonenKnil apre-
ayanCKull Gaccefn; 6 — JLomeNKO-JLOHCKON apresuamckuit Oacceitn; 7 — JIHEOpOBCKui apreanascKuil Oacceitn; § — JIBBOBCKHIT a PTesHaHCKMi

Oacceiin; % — IlpugepgoMopernii aprestadckuit Oacceitn; 10 — IlpuasoBckuit apreanaucknit OGacceitn; 11 — Eprenuncruoi ocobmit rugpo-
reoJorudecknit paiton; 72 — Tepcko-Hymeruil apresnancknii Oacceitn; 13 — Ilpuxacnniickunii apresuanckuii Oacceis,

Tupporeodorndeckie crgagvaTue o0gacty: 14 — Banrulickan ruporeojorudeckad CHIagdaTad o0dacte; 15—16 — YVKpDauHCKaA
ruAporeoorudeckad criaajdaran objgacth: 15 — Ilojoansckad TUIPOreoorudeckasd cHIaf4arTan 00J1acTh; 16 — ASOBCKUN MUJIPOTE0JI0r HUeCKNA
Maccus; 17— Jlomenkad ujporeojoraueckasd cxiandatad obimacts ([Jonbace); I8 —20 — TumMano-VY pajbeckas MUIPOreoaoruieckan CxiaafiarTan
ofaactk: 18 — TuMaHcKad TuAporeoiorudeckad cHiaafdatad  oOmacTh; 19 — Vpaasckad THApPOreojoraideckan Craajdatad  00JacTh;
201—201& — Ilevopckan rpymia apresnaHckux Oacceitaos: 207 — ITedopekuil apresuanckuii OGacceiln; 202 — Youuckuil apreavancknil Oacceiin;

20, — Koporaiixckuil apresmadcknit Oacceiid; 21 — HaprmaTCKad IUpOre0IOrMYecKan CHIafaTar o6JiacTh; 22—26 —— HKpnmeko-HaBrascradA
IHIPOreosIor HYecKaf cllKHAA CKIagdaTad o6dacTh: 22 — HpemMCKafd PHAporeosorudeckan ciaafdaTad o0lacTh; 23 — Hepdencro-TaMaHCcHad
rupporeoaorudeckad 00;acTh (cucreMa) MaJibiX apresnaHckKuX Oacceiinos; 24 — I'HporeoJormuecKas crmajgdatad oligacTs Foanioro KaBrasa
(BoabmeraBRascKam); 25 — [uiporeoiorudeckad ckiaagdarad ofmgacth Mamoro Haprxasa (MamokaBKaackad); 26 — Pmomo-KypmHcKas rpynia
(encTeMa) MaJIhIX apesMaHCKUX OaccelfHOB.
Cpemuan Asud n BocTouneiit Hasaxcran

Apresmanckue Oacceitnn: 27—29 — T'pynma LlpuapalisCKUX apTesdaHckuX Oaccettmos: 27 — Typraifickrii apresmaHcknit  Gacceiiu;
28 — Crrp-IapbUHCKUI apresvaHCKAit GacceitH; 2§ — llpuramKeATcKUA apreguadckuit Gaccelin 2-ro DOPANKA, 29 — AMY-/la pbUHCKUI (Hapa-
KYMCKHIt) apresuadcknii Oacceiid; 30 — 3aKacUIMACKMIT (3anaguo-TyprMencruii) . apresmadckuit Oacceitn; 313 —J32g — HpacHoBopcko-MaHrbin-
JNAHCHII apreauanckuil Oacceiin: 313 — KpacHoBonckuit Gacceitr 2-r0 nopajika; 8/3 — MaRremuakcRuit Gaccein 2-10 nopHapKa.

agporeonorudeckie crjamdarse o0macTn: 32 — MaHUBILIAKCKAA CUPOTe0JIoT WIecKad CHIam4aTasd o0macTh; 33 — YCTOPTCKAaA TURpoO-
reomormdeckafd ofjacTh (CUcTeMa) MaJeIX apresmaHCKNX OaccedHoB 34 — TyapHulpckad THIPOreonormyecKad CHIagdaTad o0iacTh; 35 — BaJ-
XaHHCAA THIPOreoorndecKasd ciilandarad o0dacTh; 36 — Homergarckad rujiporeoJioraieckad ckimafndaTad o6macTh; 361 — I'uuporeoaormyeckuii
pafton r. Manstit Banxay; 37 — IOmu0-Taf#HIKCKAA THIDOreoaorudeckan 00JacTh MalluIX apTeswaHCHUX OacceiiHOB; 38 — ITamupckran rUapo-
reoJornyYecKan CrIamdaTad obacTsh; 39 — AmaficKad CHApOreoJOrmveckad CHIaf4YaTad o0macTh: 39 — BepaBIIAHCKHN ME;KMODHBIL apTesuan-
cruft Oacceiin; 40 — KpnuikyMeKad Tagporeoidorndeckad o0JacTh MaJIMX apreadaHcKuX OacceifiOB M MYNBJl ¢ BHICTYNaMU 11aJI030HCKOI 0
dyHIaMenTa Ha TMOBEPXHOCTh B TOpPaXx-OANHOYKAX; 4] — @epraHckHii apresmaHCKUM OGacceitn; 42 — THHb-IOAHCKAA TUIPOreoaorndecKad CKIaI-
gatas 00j1acTh; 43 — Uyitckuit apresuagckuil Gaccein: 437 — CapulCyHCcHM apresuancknil Oacceiin; 44 — Munmiickmil apresnanckmil Oacceits;
45 — JyErapcKas THIPOTeoJorMdecKad CHIagyatad o0jacTh; 46 — Amakyan-Banxawckuit apresmanckmii Gacceiin; 47 — TapbaraTaiickarn
THApPOTEOJIOT MUecKaA CRIAAYaTan 00iacTh; 48 — Baiicancknit apreanaHcKuil Oacceiin; 49 — CeBepo-HasaXCTaHCHAA MUPOre0NOrmieckad CRIam-
uatafd 00JacTh: 497 — TeHrus-Kypraibilesuncknii apreamanckuit _Gacceitn; 499 — KaparaHJuACKMA apresmanckuil Gacceiis,

" Cubups n JlansEull BocToK

Apresmancrue Oacceiinw: 50;—50p — Bamagno-CnOWpCKUM apresmanckuil Gacceiin: 603 — ceBepo-sallafiHOE KDLNIO; &0z — samajnoe
KDHEITO; 60, — Oro-panafnaf dacrth — ToOomkckuil apreswaHckuil Oaccedn; 50, — VIPTHIUCKHI apresmaHCKMi Gacceiln; 5§05 — Kyayumuno-
BaprRayneckuit apreauanckuit 6acceiin; 50 — YyInMCHAN apresMaHckuil Oacceiln; &0y — Bocrodnoe (EHucefickoe) Kpbuio; 40g — OOGcknit
apresmanckuit Oaccelin — HeRTpaJgbpafd 9acTh  Banafguo-CuOMPCHOro 8 pre3naHcKoro OacceitHa; 609 — Ilpurapckuit apresmanckni OGacceiin;
51—54 — Bocrodo-Cnlupckas Tpyiida apresmancknx OacceiHos: 61 — Tyaryeckmii apresmanckmit  OacceiH; 52 — XaTaurckuil apresuan-
cunmit Gacceltn; 521 — Hmxue-KoryiicKuii Muipor eoJiormiecknit paiton (10:RHOE KPLUJIO Gacceiiaa); 629 — HmHe-OJlIeHeKCKIHA I'ajipore0aor uRecKmnii
paiton; 53 — fxyTekuil apresnancrkuii Oaccelin; 54y —54, — AArapo-Jlencknit apTeanaHckmit Oacceitn; 543 — Bepxue-Jlenckuii apreadaHcrui
“Gacceiin; 54 — VIpKyTcruil apresmanckmii Gacceiin; 54, — HKaHCKIL apreananCKui Gacceitn; 64, — AHrapckuii apresuancrnii 6acceii.

T'HIpOr e0AOrHYCCKIE CHAaMRaTHE 00macTi: 55 — Anabaperas rujlporeoJiOTHdecKad CKIajdatrad 00jacTh; 66 — AJJIaHCKAA THIPOTeo-
JOrMYecKad CRJOagdaTasg 00JacTh; 561 — UyJbMaHCKMi apTeaMamcKMil Oacceiin; §7 — TaliMEpCKaA IHADOreOrdYecKasl crilaAdatafd 0071acTh;
58 — CaARO-ANTaMicKag THAPOrecyorudeckad criafdatad ofmacTe; 581 — Kysuennmit Me:KTODHHI  apresmaHcKmit Oacceitn; §8g — TyBHH-
Cliil Me:TODHEIA apresnaHcKmit Oacceiin; 69 — Munycuuckme OacceRPEI MOJI3EMBLIX BOJ; 60—63 — CaAno-EHMceiicKas CJIOHHas T'HPOreosio-
rudecKas ceaagdaras olgacTh; 60 — Bocrouno-CaAdcKafd THAPOreoaornveckas CHITag4aTadd o0macTh; 61 — EHHcelicKad IAporeonornieckan
cHaagyarad  o6lacTh; 62 — TypyXaucxafd THUIPOTeomormdecKad CHIadTaTad o6nacTh; 62 — XaurTallekana rugporeojioruveckad chIagdaTad
o6nacTh; 64—66 — Bocroupo-CnOupekad CIOMHAA THUIporeosorudeckad criandarad 00jacTh; 64 — ITatomo-BuTuMckad TUIpOTeoIorndecKan
criaamiaTtaAd o0jacTh; 65 — Baiikamo-Yapckad rugporeojorndeckad cHIag4aTaf ofjlacTh; 66 — Jlaypckafl THAPOreomorndeckasd CHIag4YaTan
ofitacTh; 67 — CTaHOBafd THAPOTeONOrMYecKad cKiagdarasd oOmacTb; 68 — BepxHe-3efiCKMI apresHaHCHMI Oacceitn; 69 — [ImaribIHCKAN
T/ pOreosIornveckad CHIag4aTad o0macTs; 70 — Hmrue-Beiicknit apreanaHcruit Oacceiin; 71 — BYDPEeHHCKAA TAADOreojornveckad CHiajidaTad
ofacth; 717 — Bypemuckmit Me:TODHENA apresmanckuit Oacceitn; 72 — AMI'YHB-AMYDCKafd THADPOreOTOrMY4ecKad CHIOagdaTand 00J1acTh;
73 — CHXOTa-AJWHACHAA THADOTeONOTMYeCKad CHiIajgdarad oO6macTh; 74 — IIpuXaHkaiCHWil apresvaHCKMt Gacceitn; 76 — Yecypuiicknii
GaccellH MOA3eMHALIX, B OCHOBHOM TDYHTOBHIX, BOX; 76 — CyHrapm-AMypcruilt Gaccefil TOJ3EMHLIX, B OCHOBHOM, I'DYHTOBBEIX BOI; 77 — JLHyT-
RYpCKAA PUAPOre0MOrMYeCKAfd CHIaguaTasm  00JacTh; 78 — BepXOAHO-KOJNBIMCKAaA CJOMKHAH IHAPOreoorH¥ecHad CraafgdaTad 00/1acTh;
781 — OmNwreHCKWt apreswanckuit OacceifH; 782 — ApPHaTalIMHCKWHR apTesHaHCKUil CGaccelin; 783 — AJaseiicKad TIujporeoJorgveckas cKlaf-
uaTag 00/1acTh 2-r0 HOpARKA; 79 — Amo-Koammckuii apresmaHckmil Oaccein; 80 — YayHCHmi apresmaHcKuil Oacceitn; 81 — “ykorckadA
THPOTeoNorndecKad CKaIagdaTad o0macTh; 82 — LlemKACKO-AHAJIHIPCKAA CHCTeMa apresmaHcKuX Oaccefinos; §3 — CaXaJuHCKaA THIIPOTE0JI0-
THUeCHaA CHIagdaTad 007acTh; §4 — HOpAKCKaA PHIDOTeOJormdecKad criuafdaTafd '00sacTh; 85 — HamdaTcHad IUAPOrEOIOrHIeckafd CHIaj-
gataa o6macTh; 86 — KypmincKada THApOreogorndeckad CrjaagdaTad 00aacTb.
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Pue, V-18. CxemaTiueckas Kapra pPacHpocT PAneHisl MHOCOJIETHEMEPIILIX TOPRLIX MOPOJ na TeppuTopun CCCP (mo M. f. Bapanosy).

I — T paHHIbL o0lTacTn N1 oJIeJleHeHnA ]);ti‘mﬂﬂll ¢ MHOT OJICTHEMEP3JIBIMH T'OPHEIMH ITOpOaaMIt; Z— [pejedpl BepOATHLIX MakCHMallbHBIX MOUIHOCTEH 80HLI MHOT 0=

JIETHEMEPB3JILIX 1O POJL; 3 — CDB]?L’-.\I(‘HHHI“! '1‘ep!\1[l|mpc'r 10 HWIBHBLIM Jhjam; 4 — APeBHMIL Te PMOKA POT 0 HINTBHLIM - JThlaM; 6 — GOB]][’.M&HBHﬁ TEepPMOKa peT

10 HEeRHILHLIM JbAaM (MHBeKINOAHEBM, HOr pl:ﬂl‘.lll[!ﬂ.\l_\,' 6 — JpeBHI TepMOKapeT MO HEHRIThHBIM JbllaM; 7 — MHOroJieTHne Oyrpsl ITVYEHIH; 8§ — ceacq-
HBIe Gyl'pm nydenHns; 9 — Hajdegun pevynne n rmdessie; 10 — Tajluin CINTOIMHBIE; 11 —TanuiEu HpepuiBUCTHE,
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Jri KAIMaTmuecKne 0coOeHHOCTH ABIAIOTCA Ma/o0IarompusATHRIMIL [
QopMUpoBaNMA I IHTAHHA DOJ3EMHBIX BOJL Beeil 00JacTH PasBETHA MepP3JIbIX
MOpoJl M 0COOCHHO ee ceBepHBIX pailoHoB. '

MomuoeTh 30HE MHOTOIETHCMEP3JBIX TOPHRIX IOPOJ Ha Teppuropum
CCCP xosebaercs B IHPORIX Ipejiesax 1 B 001eM BO3pacTacT ¢ Iora Ha cesep
(pnc. V-18). B srom ke manpapienun HaJaiT CPeHCTO)0Basx TeMiepaTypa
BO3JYXa M TeMmepaTypa Mepsisix ropueix nopop. Hecayuwaiino cesepunie
paiioHsr ofaacTi pacnpocTpaHeHHA MHOTOJCTHEMEP3JILIX TOPOJL HaXOAATCH
B 3HAUYMTCALHO Xyjmeil rugporeosormdeckoil ofcTaHoBRe, 4eM IEHTpaabHbIE
I HOJKHBIC, TAK Kak B CeBepHHX palloHAX MHOTHE BOJROHOCHBIC T'OPHBOHTHI
HPOMOPOFKEHBI, & CYHEeCTBYIOle HempoOMODOKeHHbIC TOPH3OHTHL  JMCIOT
OrpaHHYCHIBIC 00JIaCTH MNTAHUA W TPYAHLIC YCJAOBHA JPeHHPOBaHNA.

B pepruxansgom paspese obgacTin min pailoHa ¢ MHOTOJETHEMEP3JILIMI
HOPOJIaMH  BRIJLCJAAIOTCA :

1) pearenapusi €0l — A0l MAKCHMAIBHOTO  3UMHCTO HPOMCP3AHNA 1
JIeTHET0 orTanBaHmg. MompocTs AeATeNBHOr0 CI0A B 3aBUCHMOCTH OT Xapak-
Tepa CAATAOIUX ero MOPOJL, X BI&MHOCTH, TPaHyIOMETPHYCCROro cocraba,
reorpaduuecKoro MOJOKCHHA 1 KMMaTa paifonia, 2KCIMOZMIMK MOBEPXHOCTH
pedabeda M Tp., M3MEHAETCH OT HECKOJIBKHX CAHTHMCTPOB 0 3—3 M;

2) 30Ma MHOrOJCTHEMEP3JHX TOPHEX TOPOJ, 4acTo ¢ TaJHKaMu 1 Tpe-
mUEAMI, ¢ KOTOPBIMI OBIBAIOT CBABAHBL MOJ3CMHBIC BOJIH;

J) soma TaJBRIX WOPOJ, B MPOHHIACMBIX PasHoCTAX KOTOPLIX 3alerawTt
I JIBIGKYTCH IIOJ3CMHBIC BOJIBL. :

Omucanne MOA3CMHLIX BOJ 0DJACTH PACIPOCTPANCHN MHOIOJETHEeMCP3-
JABIX TOPHBIX TOPOJ, MOjKHO HaiiTi B paGorax A. B. Jlesona, M. 1. Cymrnua,
H. U. Tosernxuua, WM. A. Bapamnosa, II. ®. [senosa, B. T. Ilerposna,
B. M. [Tonomapesa, B. M. Makcnmona, I1. . Measunxona, A. N. Eduvosa,
H. U. Oouguna, A. . Kamabuna. sz paGor aTMX » MHOTHX JPYyTHX He
yKasaHHBIX 3jlech MccaeposaTeneii ocoboe Mecto sammmaer pabora H. 1. Tou-
ctnxura (1941, B xoropoil paccMOTpeHB MHOTHE CTOPOHE CYUICCTBOBAHISA
i PasBHTHA TMOAZCMABIX BOJ Mepanoil 3oHm anrochepsl w, B YACTHOCTH, MX
raacenduraIpst, MOCTPOCHHAA 1O 1EJ0MY PALY [IPH3HAKOB.

[To xapaKkTepy BMCHIAIONIX BOJLY FOPHBIX IMOPOJ, ee Ga3onoMy COCTOANIIO
I HAJMYNIO MEeP3JO 30HL 3eMHOI KOPHl TMOABEMHBIC BOJBL 00JacTH Pa3BuTiHs
MHOTOJETHEMEP3JIBX TOPHEIX TOPOJL PasjelfaiorTcesd Ia CIeAYIOnne Kiaccehl
1 IOJLKJIACCH,

I. Hapmepzaorusie BOJBI, 3ajieramomue Haj 30HOIL MEp3JBIX TI0PO:

a) ‘BOABL ACATENBHOTO ¢JX0A: 0§) BOJB  HAJMCP3NOTHHIX MHOTOICTHHX
TAJINKOB.

I1. MessMepaoTHBIC BOJbI, BaXCralomyue BHYTPH 30HBL MCP3JBIX TOPOJL:

a) Boje B swuKOIL dase; 6) Bops B TBEPOI pase.

111. HopgmepamoTHEe BOJBI, 3aJeraloniue MOj 30HOM MepaisX MOpoj Ha
pasinvuHbIX r.uyﬁuuax oT ee HIKHe MOBEPXHOCTHL

a) BOJIB ATIOBHAITBIEIX OTI0AKEHNIT; §) 10 POBO-IIACTOBLIC] 1) TPEITHHO-
TIACTOBEIC; T) KapCTOBBIE; ) TPENMHHEIE; €) TPeu{MHHO-KIIBHBIE.

HajgMepaaoTHHE BOAB ACATENbHOT O cJa0s BOodIaCTI
PasBATHA MHOTOJCTHEMCDPAIBIX TOPOJ PACHpOCTpamHeHs mopcemecTHO. Onm
CBA3ANH ¢ BOJONPOHNIACMBIMH TIOPHCTHIMIT 1T TPEIIHOBATBIMIL TOPHBIMI 110-
POJlAMII PA3IANIHOTO TIPONCXOKACHNA, BOIPACTA W COCTABA, CHATAKMIMI Jed-
TeABHBL c10it. BopoyHOPHEIM OCHOBAHMEM JUIA 9THX BOJL ABIACTCA BePXHAA
HOBEPXHOCTE MHOTOJCTHEMEP3IABIX HOPOJ, HEPOBHOCTH KOTOPOIl ofycaonii-
Bal0T WBMCHEHHe MOIHOCTH HaJMEep3TOTHEIX BOJOHOCHLIX TOPH3OHTOB Kak
HOPMaJLHO, TaK W HapaleJbHO JIBMKCHHI0 BOJBL B HHX.
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OGnacTi TUTAHASA M PACOpPOCTPAHCHHA HTHX BOJ B JECTHUI HePHOJ, COBIA-
[alT MRy coboii.

OCHOBHEIME MCTOYHIKAMA IATAHASA WX B 9T0 BPeMA ABIABTCA aTMochep-
HEle OCajKM, a Ha y4acTKaX PEYHHIX JIOJNMH, CIOKEHHHLIX XO0pOIlO HpOHHIae-
MEIMH TIOPOJIAMH, B IMTAHHH HaJMEeP3JOTHHX BOJ, HapAAY ¢ aTMOCHEpPHHIMH,
y9acTBYIOT HOBEPXHOCTHEE BOJIK, HPU BEICOKOM CTOAHMH WX YDOBHA B peKax
1 BOJOEMAX.

Meorja B NHTAHAM HAJIMEP3JAOTHHX BOJ YYacTBYIOT IO/MEp3.JI0THHE
BOJE, OCOOEHHO TPEIMHHO-KIIbHBIC, CBA3aHHEE ¢ HapyIIeHUAME cGpoco-
BOTO XapakTepa. XapakTepHoil 0c00eHHOCTHI0 HAJMEP3JIOTHEIX BOJ JICATEdb-
HOTO ¢J0A ABIAETCHA depejioBaHie B TOJOBOM paspese HX HamopHocTH i Oea-
HaOPHOCTH.

C HacTyIIeHUEeM OTPHNATEIBHKIX TeMICpaTyp BO3JyXa OHH HOCTeNEeHHO
mpoMepaaloT, Ipuobperas OPH 9TOM MECTHHI HAIIOP, BEIHYMHA KOTOPOrO M3~
MEHAeTCS BO BPeMEeHH B 3aBHCHMOCTH OT IJIyOMHBL IPOMEP3aHUA HaJiMEP3I0T-
HOrO0 BOJOHOCHOI'O TOPH30HTA.

B cBsiau ¢ 9THM OPUTOR BOABL K BOJ03a00PHEIM COOPYMeHNAM (KOJOLUaM,
CKBa;KMHAM) B TeUeHHE IOfa MEHSCTCA OT CBOETO HambOJNBINETO 3HAUCHHSA
(IpH MaKCHMATBHOM OTTAHBAHIIN JEATEABHOrO CJI0A) 0 HYJIs (mpm moaHOM
IpoMepaaHuy HafMeP3IOTHOTO TOPU3OHTA), IPHYCM pacuer Ae0uTa Bozo3abopa
[OM7KeH TPOM3BOMTHCA KaK JIIsi HAMOPHKX BOJ (IpH HaJMINI Ce30HHOMEp3-
JILIX TOPOJ CBEPXY), Tak 1 GE3HATOPHHX (IPH OTCYTCTBHH HTHX MOPOAL cBEPXY).

HaiMepaIoTHEIe BOJIEL {esATeIBHOT0 CI0A 00RYHO C1a00 MEHEPaIH30Bankl i
TOALKO B PailoHaX HACETeHHBIX IMYHKTOB H B MecTaX CBASH ¢ BOZAMH MIyGOKMX
FOPU30OHTOB OHM CTAHOBATCA Goliee MUHEDAJM30BAHHKIMH 3a CYeT XJIO0PHJLOB,
mexaodeil, HATPaTOB, HATPHTOR I 1p. HesHaunreabHas MOMHOCTE ACATEIBHOTO
caosi (1—2 ), cBoeoGpasHLIl PeRUM €ro BO BpPeMEHN (upomepaaHme 3nMOii
i OTTamBaHWMe JeTOM) ABIAOTCA TeMH (aKTOpaMi, KOTOpHE OrpaHHYHBAIOT
MCIOMb30BaHNe HAAMEP3IOTHHX BOJ JJA IOCTOSHHOIO BOJOCHAOKEHHA Hace-
JeHHHIX IYHKTOB, TpPEJNPHATHII B APYTHX O00BEKTOB.

BogHM MHOTOIETHMX HAaJAMEP3JAOTHHX TAaJAIHNKOB
Py pOYeHH K BOJONPOHAIIAEMEIM TIOPOJiaM, CIaralomuM TalIuKkl, 3aJeraiomue
moj pycaamm pek u osep. Tannkm obpasyiorca B pesyabTare OTeILIAONEr o
JeiicTBHA TOBCPXHOCTHHIX BOJ HAa MHOTOJETHEMEP3JIHE TOPHBIE MOPOJLI.

Moy xpynasiMa pexamn CuGupm, HecymIMH MHOTO TEIJa, MMEIOT MeCTo
CKBO3HBIE TAJMKN, ABIAKNIMACcH cBOeoOpasHEIME 00JacTAMU MUTAHMSA I J(pe-
AAPOBAHNA TIOJ[3EMHEIX BOJI ME/KMEP3IOTHHIX H TOJMEP3IOTHHX BOJOHOCHEIX
ropusonTon (pme. V-18).

VerounmkaMy TMTAHAA BOJl HAJMEP3JIOTHHIX TaJNKOB ABIAKNTCA aTMO-
cepusie W IOBEPXHOCTHEIC BOJ(H, & TaK:Ke MOJMEP3NOTHBIC BOARL, Pasrpyika-
jomuecs B aTHX Tadukax. [loatomy cocTaB BOji HAAMEP3TOTHEIX TAJIHKOB MECT-
pii. Berpewaores Kak mpecHble THAPOKapOOHATHEIC BOJIBI, TaK M BOJI C MO~
BHINCHHON MEHepajdmsanueil cyabdaTHOro, XIOPHAHOTO HIN CMEIIAHHOrO
cocTaBa. Samackl »THX BOA ONpEJelAITCA pasMepaMy TalnKOB, CTENCHLI0 HX
NpoOMep3aHnsA 3UMOIl, YCIOBMAMK IHATAHWA, BojooTavgeii m QuasTpanmoH-
HEIMH CBOHCTBAME TOPHHIX MOPOMN, YYacTBYIOIQHX B CTPOCHHN TAJNKOB.

B HEKOTOPHIX MecTaX TpPEeCHEE BOJE HENPOMEP3aeMBIX HaJMCP3JTOTHHIX
TANTMKOB MCIOMB3YIOTCA IS IOCTOAHHOTO BOJIOCHAGKEHNSA HACCICHHBIX MyHK-
TOB, KEJE3HOMOPOKHEIX CTAHIMIT M JAPYTAX OOBEKTOB.

MesxsMepaaoTHHE BOJAKN B MHAKOIWM ¢ a3 e sareraor
B 30He MHOTOJETHEMEP3JHX 0Caj09HBIX, MeTaMOpPHIIecKNX H MarMaTHIeCKuX
TOPHHIX TOPOA. DTH BOAH YacTO OHBAIOT THAPABIMYECKH CBA3AHEL € HajgMep-
3IOTHEIMI T IOJMEP3JOTHEIMI BOaMIL.
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Ilo xapakTepy BMEIAIOIMUX BOAY TOPHBIX HOPOJ MOFKHO BHCIUTE ILTa-
CTOBBIE, TPEINMHHO-KAPCTOBBIE M TPEMUHHO-FKMIBHEIC MEMEP3JIOTHEIE BOJIBL.

ILracToBsie BOXH BCTPEYAlOTCA B AKKYMYJATHBHEIX Teppacax PpevHBIX
JOJIMH, Bajeraf 37ech B TAJblX NECKaX M rajledHnkax, NepecianBalomuxcd .
¢ Mep3IEMH TJIMHACTHIMI TIOPOJaMiL.

T peIMHHO-KaPCTOBBIC BO/BL CBABAHE ¢ TPEHM[HHAMM, MOJI3EMHBIMHI HyCTO-
TAMH B KaHAJaMH, PasBOTHIMA B H3BeCTHAKAX, JOJIOMHTAX M THUICAX, 3ale-
ramEX B Mep3jioll B30He 3eMHOH KOPHI. .

TpemuHHO-KIIbLEE BOXB 3aJCraloT M IHPKYJIHPYIOT B TEKTOHIMICCKUX
TpemuHax c6pPOCOBOTO XapakTepa, He BEIXOJAMUX 32 IPEJCIbl HHZKHEeIl mo-
BePXHOCTH BOHHE MEP3JBIX IOPOJ.

IIpu pasBuTiu MOZOOHEIX TPeNMH HMFKE B0HK MEP3JBIX HOPOJl MEKMep3-
JOTHHI® TPEMAHHO-FRIIILHBIC BOJB CTAHOBATCA CBA3YIONMIME MEKAY HajMeps-
JOTHRIMA H TOJMEP3TOTHRIMH BOJaMII.

Kpove mepeumcieHHEIX BHJIOB MeKMEP3IOTHHX BOJ, IOCIAEJHMEe BCTPE-
yajoTCs B TaTWKax, mMeommx gopmy amus, u 1. 1. Takume dopme sameranus
ME;KMEp3JIOTHEX BOJl MMEIT pacIpocTpaHeHMe B JIPeBHHX pycaax, npepcTa-
BJIAA c000il 0CTATKH MOAPYCIOBHX MOTOKOB, U B aJNI0BAAJILHEIX OTI0MKEHIAX,
caraloImux Teppackl PedYHHIX JIOJMNH.

CymecTpoBaHEE B MEp3JHX IOPOAAX MERMEP3JIOTHEX BOJ B SRHTIKOM
$aze o6BACHAETCA JMHAMHKON DTHX BOA, T. €. HCNPEPHBHLIM HX JIBHKEHHCM,
IpejloXPaHAIOIAM BOJOHOCHHE IIyTH OT HPOMEp3aHusfd, a TaKKe MHHepali-
sanmeil Bojs, 00yclIOBINBalOIIeil saMep3aHne ee UPH TeMIepaType Hume OT-
pHIaTeTBHOM TeMIepaTyphl OKPYAKAKMAX Mep3JIkIX TOPHEIX IOPOX.

B GojbpmuHCTBE CIYYaeB MEKMep3JIOTHEE BOJEL ABIAIOTCA HaUOPHEIMM
i 061acTh MX METAHMA He cOBIAJAET ¢ 06aacThI0 pacmpocTpanenns, XmMude-
CKHl COCTAB MEKMEpP3JOTHHIX BOJ B PasiMYHEIX palioHaX 0o0iacTH PasBUTH
Mepaasix mopoj pasumil., Ompenensercsa OH COCTABOM TMOPOA, B KOTOPHIX IWTpP-
KyJUPYIOT BTH BOJE, YCIOBHAMH WX TNTAHAA, HAJHTIAEM WIH OTCYTCTBHCM
CBASH ¢ Haj[MEP3IOTHBIMA M IOAMEP3JOTHEIMH BOJlaMi, TAyOHHOI 3ameramus -
BOJOHOCHHX TOPU30HTOB, IPHCYTCTBMEM B paspesax THICOB, aHTHAPHTOR I
KaMeHHOii cOoJH ¥ ApyruMu daxropaMm. YCTaHOBIECHO, UTO MEMKMeP3JIOTHBIE
BOJBI, MMEIOI[Ne CBA3hL ¢ HAJMEP3JNOTHEIMH M NOBEPXHOCTHRIMI, ABJIAITCH
IPeCHBIMI, THPOKapOOHATHOrO WM CMEMAHHOTO cOCTaBa, a IpH CBA3H
¢ rayGOKEMH IOJIMEP3JIOTHEME Bofamu — 0Oolee MANEPANH30BAHHBIMA, pa3-
AOIHEIME 110 XIMAYECKOMY COCTaBYy.

MeskMepaIoTHEE BOAH pPailoHOB, B pa3pesax KOTOPHIX IIWPOKHM pasBi-
THEM TOMLAYIOTCS COMCHOCHEIC M THICOHOCHBIE IOPOJBI, OTHOCATCH K XJIOPH/-
HEIM, WM cyJab(GaTHEIM, peiKe CMEIIaHHEM, MMCIOIMM BBRICOKYI0 MITHEpAJIi-
3aIMI0, WHOTAA COOTBETCTBYIOIIYIO PacCcOJIaM.

MeskMepaaoTEEE BOJIE ABIAKTCA Hambosaee HUBKOTEMIEPATYPHEIME HOZ-
3eMHEIMH BOJaMH Ha 3eMie, H B psiie clydaen, Hampamep, IpH 3ajeraHim i
IBIKEHNA B CONCHOCHEX MEP3ILIX HOPOAaX, OHM 00JMajialoT OTPHNATEIBHEIMU
TeMIIepaTy pami.

IliacToBEe W TPeMMHHO-KAPCTOBEE MEKMEP3IOTHEIE BOJEL, 3aeTalomue:
B 30HE APeHAPYIONEro BIMAHAA COBpeMeHHoil rmpporpadudeckoii cern m me
CBARAHAEE ¢ €0JEeHOCHHIMH 1 THICOHOCHBIMH TOPOJaMH, a TaKyke MHHepaJi-
30BAHHEIMA BOJAMH TAYOGOKAX BOJIOHOCHEIX TOPH30HTOB, B GOJIBLIINHCTEE CBOEM
ABIAITCA NPATOAHEIMA JUJIA BOJOCHAOKEHNA.

MesmMepanoTHHEe BOXK B TBepaoii ¢a3e — saremn
TO/I3EMITOTO JIbjIa B MEP3JIHIX OPOJlaxX, MIPOKO pacmpocTpanennbe B [lenTpas-
noit Axyrun, na Jinxoscknx n HosocnGnpernx ocTposax, B HABOBBAX P. fAuwr
n napyrux paitomax cesepo-octora CmGmpu.
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HO,[J,BCMHhIO JBIABI B MCP3JIbIX [IOpOIax 3ajIeralT B BUIe TLIacTOB, JIHH3,
FRIT, KAMHLEB M T, ., MMEIOIMX MONIHOCTh, H3MEPACMYIO MCTpaMil M J{CCAT-
KaMH MeTpoB.

HPOCI'ILIU JbIABI TP UX TasgHUIT oawT BOJY, 00BIYHO NPUrojJHy0 LIS BO-
JlocHAOMRenms .

Cozague MeTOOB paspadOTKH MOA3eMHOT0 JIbAa JJISE BOAOCHAGKCHITS
ABIHETCH TeXHHUICCKOI 3ajiauecili HamUX e,

HogmMepaanoTHB e BOJ K — IHOA3EMHBE BOJAHL, 3aJCTAlONLIe MIH
HEeIIOCPeACTBENHO 1107, 30HOIT MHOTOJETHEMEP3ILX TOPHEIX MOPOJL, WM OT/e-
JeHHBIE OT ee HIGRAe II0BePXHOCTH BOZOHCIPOHMIACMBIMEI  IIOPOJAMIL,

JTi BOJE, B OTJAHYME OT HaJ- W MEKMEP3JOTHHIX BOJ, HE BCTpPEYaloTCA
B TBepjtoil gase. Omm oTHOCATCA K HaIOPHBIM, HPUYCM [P 3ajeradui Hemoc-
PEICTBCHIO TO 30MOil MCP3JIBIX YOPOA MMEIOT HU3KNE TeMIepaty phi, DiausKme
Kk 0°, Torja Kak BOJIH, He KOHTAKTHPYIOIIME ¢ MILKHEil ce IoBepXHOCTHI0, 001a-
_,lalOT HOJOARUTETIBHBIMI  TEeMICpaTypaMm, nHorjga J0BOJLHO BBICOKIMIL,

[lojMepanoTHBe BOJB AMTIOBHA BCTPEYAIOTCSA B TEX PEUHBIX NOJIHHAX,
B KOTOPBIX MOIHOCTL 30HEL MCPBIHIX TOPOj NpEeBblllaeT MOMHOCTh BOLOHOC~
HBIX aJLJII0BHaJbHBIX OT.TIO}T{O}U'IfI. B 3aBUCHMOCTH OT OPHCHTHPOBKU OTHOCH-
TCJABHO ()CL‘-BOfI YACTH JLOJHI U D RCITO3HIHEN IX CKJIOHOB, MCP3JIbIC mopojsl MOr'yT
3aJjieraTb CHMMETPHYHO (IIEI]IPIIMEP, B JIOJIMHAX MEepHJAMOHAJNBHOrO IMIpOCTH-
panma B, Balaiikanaba), acHMMCTPHYHO, BHRINHEBATHCH B IEHTPaIbHOI
qacTH JIOJIHSL i T. L. JTH YCJAOBAA 3aJeTaHms MCDP3JHX TOPOJ, B PCUHBIX
moanHax HeoDXOMMMO BCETJa YYMTHIBATE IIPH IOMCKAX M pazBe/(Ke MojiMeps-
JOTHBIX  BOJ  AJTIOBIA,

Tcmuupanpa OOAMCP3JOTHBIX BOJ{ aJIIBHAJMbHBIX OTIOKeHNE OJan3Ka

k 0°, pese pasna | —2°, mpnueMm MOBBITACTCA OHA € YBONIMEHIEM DIy OB X
BaH[‘-I‘HHI[H OT IIRHCH TMOBCPXHOCTII 30HBL MCP3JBIX HOPOJ.
[TojMepaaoTHRIC TOPOBO-ILIACTOBBIC ¥ TPEIMHHO-TLIACTOBEIE BOJBL 3aile-
. TAl0T B PasAMUNbIX OcajiouibiX FOpHEX nopogax. Ileppsie na HuX Xapaktepubt
IIA cIadocieMeHTHPOBAHHBIX I HeCTIEMeHTHPOBAHHBIX MOPICTRIX TMOPOJ; BTO-
poie BETPEYarTCT B IMITOTHBIX ()cam)}mmx mopogax, B KOTOPbBIX TpemiHoBa-
TOCTH JOMHHHPYET Haji TOPHCTOCTLIO.

HOJWICI)JW(]TII!:I(‘ KapcToBbIC BOJBL IIO VCIOBHAM jalieramgma o illlphy JLALL I
ANaJIOr MY HbI HDAOUHB[\I BOJaM, MHPORO paCﬂpOCTpaHeT{HHM BHC Ol)‘IﬂCTll pas-
BATHA MHOTOJICTHEMEP3JIBIX TOPHBIX TOPOJ. HHPCTOI!I:I(‘ BOJIOHOCHBIC TOpPH-
BOHTH IPHYPOYCHEl K 3aKAPCTOBANIBIM M3BECTHAKAM, JAOJOMUTAM, THICAM,
3aJCTAMNM IO B0HOH MEpaJblX TOpoj.

CPE,I[,II APYIrux BOJOHOCHBIX F()DITSOHTUB O().TIHGTIT p33BHTHH MCP3JIbLX
HOPOJT KAPCTOBHIE TOPHIOHTEI SISIOTCS Hamboaee Bogoodmapusnmr, C numn
GHBAIOT CBA3ANL MIOTHE KPYIHOAeOMTHHIe MCTOMHIKHI, YacTo obpasyonjue
anmoit Goapmue nadean (IOmnas fkyrua m gpyrue palioHBl CeBEPO-BOCTOKA
CCCP).

IloMepaToTHEe TPEIIIHALC W TPCIHHHO-KIILHBIC BOJIBL B 00aacTn pac-
OpocTpaneHmA MHOTOJCTHCMEP3JIBIX nmopog, Tar e KaK 11 BHe 3TOI ()F)HaCTH,
OpuypoueHbl K TpemuHaM KOphI BbRIBETpPHBa I n TpemrmHam TCKTOHNYCCHOIO
H[]()IT(‘.XO?HI{(‘HH}T. )

HanGoaemee mpakTiueckoe 3HaveHIe HMEIOT TPEIMHHO-RIMIABILIC BOJBI,
Kak 00JIafalollme TMOCTOSHHEIM PE;HIMOM W 3HAUNTEIBHBIME 3aracaMmiu, Torja
KaK TPEIIHIAC BO/bl KOPHI BHBETPUBAHIL B panoHa‘{ ¢ G0IBUIOI MONTHOCTHIO
MCP3I0it BOMH B OCHOBHOM TPOMOPO/KEHE, a B paitoHax ¢ meGoabmoil Momg-
HOCTBEI0 €@ CcOXPamACTCsA JWIML YacTh TPEIHHHBIX BOM, HHTaHHE KOTOPBIX,
BCJACCTBAC HAJINYIA ML‘pSJIOﬁ 30HBI, CHJIBHO 3B.TI)YJIHHOTGH HIn npenpamae’rcﬂ
COBCEM.
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[loxMepaaoTHEE BOXH B 00JacTH PasBUTHA MEP3JIBIX mopoji IHPOKO pac-
mpoctpaneHs. Berpedaiores OHE B rOpHOCKJIAaAYaTHX paiioHaX, MaccHBax
KPUCTAJANYECKHX MOPOJ H apTE3MAHCKMIX tacceitmax., Ilocaemnme WHOTMA
MMEIOT OTPOMHBIE Pa3MEpH IO IUIOMA | € IEJBIM PALOM HOMIMEP3JI0THEIX BO-
HOHOCHMX TOpHaoHTOB (flKyTCKMI, TyArycckuit m MHOrHe Apyrae OacceiHH,
puc. V-17).

ObnacTd OuUTAHWS W PACHPOCTPAHEHHS IOAMEPITOTHEIX BOJOHOCHEIX
FOPH3OHTOB HE COBHAJAIOT MCKAY coboit. IlmTagnme mMOgMEpP3IOTHEX BOJ HPO-
HCXOJAT 3a CYET aTMOCHEPHEIX H MOBePXHOCTHHX BOJ, & TAIUKE BOA HaJMep3-
JIOTHRIX ¥ MERMep3JI0THHX TOPH30HTOB.

@opMmrpoBaHAe XHMIIECKOTO COCTaBa IO{MEP3JIOTHHX BOJi OIpeelseTca
cOCTaBoOM BMEIIAIOIAX WX TOPHEX IOPOJN, YCJAOBAAMM NATAHIA, rayGrHOR
3aeraHmst BOJOHOCHHIX TOPH30HTOB M QMILTPANAOHHEIMI cBoiicTBAMH CJla-
FalOIMUX MX TOPHHEX TOPOJ, HAJN4NEM B pa3pesax COJNEHOCHEIX ¥ THICOHOC~
HHX TOPOJ, ACATEIbHOCTHIO MEKpPOGOB B 3eMHOM KOpe M (pyruMi daxropamm.
IoaToMy MHHepaJmsalis, —COJEBOIl X Fa3OBHIL cOCTAB IIOJMEP3JOTHBRIX
BOJ BechbMa pasHOOOpa3HHE: BCTpedaloTes Kak IPECHEE, NpATOHEE A BO-
focHAGeHAA BOJH, TaK M MHHeDAJIN30BAHHHE, WHOTAS PaccOMBLHOTO THIIA,
copepiamue crenupaIecKne dIeMeHTH (Br, J, B, Ba, Si, Ra u fp.) ¥ rass
(HyS, CH,, Tamense yraeBOXOPOILI ® Ap.), XapaKkTepHBIe JUIA IO[BeMHBIX
Boj HeTe-razoHOCHHX momaeif, CTPYRTYp 1 paiioHOB.

IayGuma sajeranms TOAMEP3TOTHEIX BOA pasimyHa M OHpeJeaeTcs
MOITHOCTHIO 30HBI MEP3JBIX HOPOJ, TEONOr0o-CTPYKTYPHHMI M THJIPOTe0I0r H-
YeCKUMH YCJIOBUAMHE paifoHa PacmpoCTPaHEHHA ATUX BOI I npAy pOUeHHOCTEI0
ero K TON mam muoit ofiacTHm apresHaHCKOro facceiina (npTaHWsg, Haopa
AN CTOKA).

B mpepenax Beeil o0aacTH pasBuTAA MHOTOJIETHEMEP3IEX TOPHHIX II0-
POR TayOMHA BaJeraHuA MOAMEP3IOTHEIX BOT yBenmauBaeTcs ¢ jora Ha cesep,
pocTUTad B IEHTPAIBHEIX 1 ceBepHBI paiioHax ee 300—600 »x m Gomee.

Paspefka ¥ SKeIUIyaTalWA IMOAMEP3JIOTHRIX BOJ JUIA pojlocHAGKEHNA H
APYTMX Iedeil OCYMECTBIACTCA KOMOHKOBRIMHI X POTOPHEIME CKBaRITHAMIM,
GypeHne KOTOPHX B MEP3JIBIX HOPOAAX B HACTOAMIECE BpeMsi J{0CTaTo9HO XOPOIIO
0CBOEHO. ;

[opzeMHEe BOAH 00JacTH pPacopoCTpPAHEHIT MHOTOJIeTHeMEP3JIbIX IO0-
PO XapaKTepU3yOTCA HEKOTOPEIMM cHenupAIeCKIMIT YePTaMIl CBOET0 PesknMa,
OTAMYAIONIMME €TI0 OT PeskmMa MOJBeMHHIX BOJ J(Pyrux pailoHOB ¥ OIpefie-
ASeMBIMH:

1) mpomepsaHHeM I OTTaWBaHMEM TOPHEIX TOPOZ TeATeABHOTO CJIOA;

2) pmerpajanmeil Wi HapacTaHHEM 30HE MHOT'OJIeTHEMeP3JLX IOPOoJ{ BO
BPEMeHN.

B 3aBHCHMOCTH OT 9THX ABYX (aKTOpOB H3MEHANTCT BO BPEMEHI I yeIo-
BHS TATAHMA W JPEHMPOBAHAA HaJ-, MEM- H MOAMEP3JIOTHRIX BOJ{OTOCHBIX
FOPH30HTOB, XapaKTep B3aMMOCBASH MX MEIRAY coboii; TPOMCXOAAT CMeHA
sguKoit $assl TBepHOM M HaobOpPOT, a TakKe HMepexoj BOJX W3 Ge3HamoPHEIX
p mamopHHe. Benepcrsme dTHX MPOTECCOB B o6iracTh, 3aHATOH MHOTOJCTHE-
MEp3MTEIME TOPOJiaMM, TPOUCXOUT 06pasoBaHme 6yrpoB mydenms, Hajepei,
paspuTHe TepMoKapera W T. .

Byrps IydYeHAfs BOBHUKAIOT B Pe3yjbraTe CIOMHEIX dusnKo-MexaHIIe-
CRWX TIpOTIECCOB, MPOTOKAIOMNX B 3aMEP3alOIMIX TECUAMRIX, mecuYaHO-TINHA-
¢THX ¥ TJIMHMCTEIX NOPOZAX; mpm bToM obpasopamme W poOCT GyrpoB cBA3aHEL
¢ MEUTpammeil BOAl, MPOWCXOAMmeH B HTHX MOPONaxX B mporecce WX mpomepaa-
mms. COBOKYIIHOCTH TAKHX TPONECCOB, KaK 3amMep3amne MOPOJ, | 9acTH COfep-
smameiicA B HEX BOABI, MATPAIUIO ee IPH IPOMep3anmi nopop, ofpasoBaHie

9 gawnas 599.
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Gyrpos, pacTpeCKHBaHWEe HX, IMPOPHIB BOJ(H HA MOBEPXHOCTL I €€ saMep3aHue,
M. M. Cymrun HasuBaeT HaJCJHEIM HPONECCOM; Pe3YJIBTATOM €r0 ABIAITCH
pasHooOpasHLe Haxejd, BCTpedaeMbie B ofJacTH PA3BUTHA MHOrOJETHEMEP3-
JHIX TOPOJ.

Ilo H. M. Toncraxuuy [1940, 1941], mamens — Jemsnoe TeJo, obpaso-
BaBmeccsl IpH 3aMep3aHi DedHOH WIH IOJ3CMHOH BOJEL, Haanpmieiica Ha
HOBEPXHOCTH JbJa, CHera Wiy seman. B mpejerax AeATeIBHOTO CJ05 HaJem
ofpasylorcs B peayJibTaTe MPOMepP3aHHA BOJOHOCHONO TPaKTa, HO KOTOPOMY
askercs Boja. Takoro ke ompejiesieHHsl NPHEPHRUBAIOTCA A. B. JlvBom
[1916], B. I'. llerpon [1930] m muorue npyrue. Hanenn secema pasHOO0 pa3HbL
[0 TPOMCXOMKIEHHIO, MOJIOMKEHMI0 OTHOCHTENBHO HMOBEPXHOCTI 3EMI, dopme
u pasmepam.

1o mpOHCXOMEIEHNIO PasinyaloT HaJle/il PEeTHBIX BOJ, o0 pasymomuecs Tpm
IpOMCP3aHHA PeK, W HaJefu Haji-, MEK- W IOAMEP3JOTHHX BOA. Iocrennne
B CBOIO OYePC/ib TOAPAB/EAAIOTCA HA KI0OYEBHe, BO3HHKAKMHC IPI 3aMep3a=
HAR BOJB MCTOMHMKOB, W TPYHTOBHIE — HPHU HPOMEP3aHMM TPYHTOBHIX I
Ha/MEP3JOTHEX BOJOHOCHEIX TOPH3OHTOB.

Kpome »THX BCTPEUaloTCs M CMCIIAHHBIC HAJIEAW, KOTOPHIE obpasynrca
8a CueT PeUHBIX M MOABEMHBLIX BOJ O/{HOBPCMCHHO. OrHOCUTEIBLHO MOBEPXHOCTH
geMin Hajgeny OLBal0T HazeMHEIe H IOJ3eMHEIE.

HaszemHble Haje[H BCTPeYalOTCA B OBparax I PedHBIX JOJAHMHAX, Ha IpH-
BOJLOPA3/CABHKIX CKIOHAX, BOAOPA3/CTbHEIX MPOCTPAHCTBAX M T. M. IMo pmam-
TeJABHOCTH CBOCTO CYIMECTBOBAHMA PasindaioT OIHONETHIE (cesommble) HaXELR
H MHOTOJCTHME, COXpaHAoONmecs B TeUCHHe MHOTHX JIeT HEIPCPHIBHO.

Hanepn MMCIOT camble Pasiadubie GOPME: OKPYIIyI0, OBaJbHYIO, YIH=
HOHHYIO, TPEYrOJBHO-AZHKOBYIO W Apyrue, Gomee CIORHEIC dopuul, ompese-
JseMble 0COBCHHOCTAMA CTPOCHNs COBPEMEHHOTO pedabeda B Mecre MX oOpaso-
pamnsi. Pasveps mamepeit ma teppuropmn CCCP mamensiorca B IMIMPOKRAX
mpefieiax  — OT HeGOMBIINX MO MIONiajH (< 100 x2) mo rmramrckux (1—
2 km?).

Momuoers Haleneil KomedmeTcs OT JeCATHIX moJieit MeTpa A0 JecATHa
MeTpoB. K KPYHHBIM OTHOCATCHA HAJed, MCTOINMKAMA IMTaHUA KOTOPBIX
SBASIOTCA PEYNbIe BOJNH, BOJB MONIHBIX HOJPYCHOBEIX HOTOKOB, KapCTOBHIC,
TPEIMIHO-SKIIbLHBE MeK- H HOIMEeP3JIOTHBE BOJBI, & TaKKe cMellaHHbe Ha-
den, ofpasylionpiecs TPH OJIOBPEMEHHOM WX IHTAHMH HOBEPXHOCTHHIMHA "
monseMinME Bofamu. Paameps i GopMsl Haseieil He 0CTAIOTCA MOCTOAMHEIMIL.
Wapeerno, 9T0 Hadeam, AciicTByHONMe BCIO 3UMY, AOCTHTAOT 0c060T0 MaKCH-
MaJLHOrO pasBUTAA B Hadaje BecHHl, ICPel CHErOTagHNEM, a HETOCTOS HHO
jeiicTBylONie — B NEPUOJ, MPeKPAmCHisA MOCTYIVICHIA Ha IHeBHYH HOBEpX-
HOCTH HalCHHOH BOJEL.

[MoBepxnocTh Hasefeil B pAjie CaydacB SABIACTCA HePOBHOIl; OHA 0EJOK-
HgeTCH HAJCIHRME GYTpaMi BHCOTOI B 2—3 M U TPCIUHAMHE, HPOPC3AIOIUME
gajcnHke Oyrpsl W Telo HaJeu. Sl

WNuorga mo aTAM TpemuHaM IPOWCXOJHT M3INAHNE HaJCAHON BOAH Ha
nosepxuocTs. Jlef Hamesiefi OOBIUINO MCET CJIONCTOE CTPOCHNME, pesKe MacchB-
HOoe ¥ oOnajaeT OCJIHM, B3CJICHOBATO-TONYORM, CHHNM, FKENTHM H Kpacho=
GypHM TBETOM, ONPEAeNseMbiM (u3MueCRUMMA ¢poiicTBAMM BOJBI, 00pasoBaB-
mei  Aaleb.

Kpome mazemupix, Gompmoe pacmpocTpaneHne B paiioHax pasBuTHA MHO-
TOJETHEMCPAAHX TOPOJ, HME0T MOIBeMAbIe HAJCIH. Onn paspersaTcA Ha Of-
HONEGTHIEe, BO3HWKAION[MEe W pasBiBalOmuccA B 3UMONA mepwop B Ipefesax
NCATCABHOrO CHOA M WcYe3alue K OCEHH, H MIOTOJETHHE, HazBaHHbe
H. . ToncTuXmEEM THAPOTAKKOINTAMH, 06pasyomyecs B OCHOBHOM B 30HE
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MHOTOJICTHEMEP3JEIX HOPOM, 3a MCKIIOYCHHEM BepXHeidl HX 9acTd, KOTOpag
pacrojiaraeTcsi B JefATeIBHOM CJ0C.

B pennede ofHOZETHNE Hale/i BEIpaskaloTcs B Buje Heboapimix Gyrpos
BEICOTOIl 10 2 M I IHaMeTPOM B HECKOJIBKO METPOB; MHOINOJeTHHE MMEIOT BEHI-
cory 10 15—30 x, mpm puamerpe B 60—80 x m Gosee, ¢ KPYTH3HOH CKIOHOB
mo 40°. Hapamy ¢ TakuMu IO pasMepaM I KPYTH3HE CKJIOHOB I'HIPOJAKKOIN-
TaM¥ BCTpedaloTeA U Gosee MelIKHe MONHATHA € TOJOTHMH CKIOHAMM.

HGTO‘IHHK&MH IUTaHuA I‘FI,IIPOJTE{HKO.TIHTOB ABJIANTCA HagMep3J0OTHBIe W
ITaBHBIM 06pasoM Mess- U IMOIMep3JloTHRE BOAH., B crpoenmmnm rujiposakroIn-
TOB ydacTBYIOT (CBEpPXy BHM3): HOYBCHHO-DACTHTCJLHBIN TOKPOB, IeJ, BOTa
1 MepaJible necuaHble WA HCCYAHO-TIHHWCTHRIC HOPOJEL. T‘I&CTO MEWRIY JAbI0OM
1 BOZOH MaXoAuTCs BO3AYIIHOE HPOCTPAHCTBO, 3aI0JHEHHOC BAAKHEIM BOB/LY-
XOM.

B nporecce cBoero pocta M NOJ BINAHACM COJHEYHOrO TENJIa THAPOIAK-
KOJUTH PAacTPECKABAIOTCH, NOCTENEHHO PaspyInaloTcsd, CKJIOHEL M BCPINMHEL
ux, obpamieHHEEe K 10Ty, Hpocefaior, obpasys IpH 3TOM IOJOrHe BOPOHKH,
YacTO 3alOJIHCIHHEIC BOMOI.

~ lopToR mOj3CMHOM BOJH B 9TH BOPOHKH CHA3Y NPHABOMAT K TOMY, YTO
BOJIa W3 BOPOHOK HAYMHAeT MEPeJMBaTh uepes GOpTa UX M cTCKATL PyueilKaMm
B OOHIGKCHHBE MecTa coBpeMeHHoro penaseda. TarmM myTem Ha mecte THIPO-
JaKKOIMTOB ¥ OCOOEHHO IOJONMX WX PpasmHoBAAHOCTeil o6pasyloTea o3epa
IPOTAMBAHIA, JOCTHTAION(ME WHOTAA BHAUNTCALHEIX pasvepos. Muorouncic-
HEIMJ NCCIETOBAHUAMA YCTAHOBIEHO, 4TO Hambolbliee KOJMICCTBO MCTOYHH-
KOB, HaJleflell, THIPONAaKKOJIHTOB, 03ep IpoTamBanmsA, Oyrpos wyvYeHHA H BO-
POHOK MX B3DHBA BCTpeuaeTcsl Ha MOBePXHOCTAX cOBpeMeHHOTO pernneda,
AMCIOMAX I03KHVIO, JOr0-BOCTOUHYI0 M IOT'0-3aNaJHYI0 HKCIO3UIAI0, a TaKkKe
B 3a00OYEHHLIX DHajsX, Ha PEYHHX AKKyMYJSATHBHEIX Teppacax H Ha JHe
KPYIHEIX OBParoB.

Kpome osep mporanmBaHNA, BO3HMKAXIIX NPH DPa3pymeHusn TANPOJaK-
KOJNTOB, B pailoHax, 3aHATHX MHOTOJCTHEMEPBJIEMI HOPOJaMI, NMCIOT MECTO
TPOBaJLl MOYBHl i MOACTIIAIIINX ¢¢ HOPOJ, 00pasylomuecs UpH TagHIN 3a-
Jleskell TOA3CMHOTO JbIAa.

CrxejeTeueM 5TOTO Ipolecca, HA3HBAeMOTO T ePMOKAapPeETOM,
ABISAIOTCA TEPMOKADCTOBBIE O3epa W JIPYTHME NpPOBajJbHBIE Me30- H MHKpO-
dopmEr: Bopouku, Galofna, KOMOMINE, JOMOWHELL, TOJWHHL I T. I

TepmokapeT, BOHUKAIOMMIT BHe BIHAHAS UeJOBCKA, ABIACTCA BaKHBIM
OpN3HAKOM JleTpajialiy 30HB MHOTOJCTHCMEP3JIBLIX TOPOL.

Jlerpagamua cmocoGeTBYeT YAYHIICHHIO YCJIOBHIl TMHTAHMA HOJA3CMHEIX
BOJ M VBOJTHMCHWIO WX JUHAMAYeCKNX n o0munx 3amacoB. OTum ofvbficHAETCH
BAJKHOCTH M HeoOXOHUMOCTh YCTaHOBJEHHA TPH THADPOTEOJOrNYecKNX Hecme-
NOBaHMAX B 00JACTH PACHPOCTPAHCHUS MHOTOJETHEMEeD3JLIX I[OpPOf IpeBa-
JAUPYIOMCH CTOPOHB MEP3TOTHOTO Hporecca—jerpajanun yin HapacTannas
BOHEl MEP3JEIX TIOPOT.

B sakaioucHue OTMETHM, UTo OYI'PH OyYeHAS W Hajeu B pailoHaX ¢ HalIn-
gueM MHOTOJeTHeMep3IBX MOPOJ ABIAITCA HaJIe/KHEIMH MOHCKOBHIMI OpH-
3HaKaMi Ha TOJ3eMHble BOJBL.

KaprrpoBanme W BcecTopomHee n3ydeHme GyrpoB MydeHHS, HalXefei,
TepMoKapcTOnEX OPM  COCTABIAIT BajKHeiilmme BJIEMCHTH  HPOBOXITMEIX
B OTHX pailoHax TupporeosornuccKnxX mecmepopanwii, OcHopHEE paifomni pac-
npocrparenua 6yrpos mydenna n Haneneit B CCCP mokasansl Ha cxemarTnye-
CKOil KapTe Pa3BHTHsl MHOTOJeTHeMEP3JHX mopox (pme. V-18).
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NCTOYHIKRM
§ 1. OCHOBHBIE ONPENEJIEHNA 1 KJACCEOUKATINA] NCTOYHNKOB

UcrounmkoM (KTI0UOM, POAHHKOM) HashlBaeTCA ©CTCCTBeHHEIT BBRIXOJ
moA3eMHOl BOJB Ha JAHEBHYI MOBEPXHOCTE. Ha Vxpamne HCTOYHUKHM Ha3kl-
BAlOT KpUHANAMA. BBIXOJ MOA3eMHOI BOH HA AHEBHYIO HOBEPXHOCTDL o0ycio-
BANBACTCH TPEMA YaCTO TECHO CBA3AHABIMI MEHRAY coboii caegyomuma dak-
TOpaMIL:

1) 9POBMOHHEIM pacuieHeHHeM MECTHOCTH, T.e. mepecedeHueM BOJOHOC-
HHIX TOPHU3OHTOB OTPHIATEJbHLIMA dopmaMu coBpeMeHHOro peibeda — ped-
HHIME JOJHHAMH, OajJKaMH, OBDAraMi, pacuajkaMmi, 03¢pPHEIMI KOT/JI0BIHAMM
B T.I;

2) CTPYKTYPHO-TEOTOTMIECKIM CTPOGHNEM ~MECTHOCTH, T. €. HAJITIHeM
[U3BIOHKTHBHBIX M IUIMKATHBHAIX AHCTOKANMil (OTKPBITBIX TEKTOHHYECKAX
TpeImuH ¢6POCOBOTO XapaKTepa, 30H TeKTOHMUCCKIAX HA pYIIeHWIT, aHTAKIINHATE=
HEIX CKJIaf0K ¢ HaDYUIECHHEIMI CBOJAMH, KPHUILAMH W mp.);

3) manmuueM B pailoHe MHTPY3Wil M Jlaek, B 30HaX KOHTAKTOB KOTOPHIX
¢ 0CA{OYHBIMI TOPHBIME IOPOJlaMul IOA3EMHbIE BOJLI BHIXOAAT HA MOBEPXHOCT,
ecIH OTH 30HEL MMEIOT OTKPHITHE TpPEeIIWHEL

IIpn sToM HEOGXOMMMO MMETh B BUJY, 4TO B CAMUX MHTPY3UAX 1 Jailkax
0 TPEI[HHAM TaK#e MOTYT BEIXOJMThH Ha IHOBePXHOCTH MOJi3eMHEe BOJIBI, TIPH-
ypodeHHBe A K MOPOfiaM MHTPY3Hil H Jaek, MM 0CA/0THEM mopojiaM, KOH-
TAKTHPYIONIAM € HAMMI,

HecMoTpsa Ha MHOTOUACACHHYIO JATEPaTypYy, MOCBAINGHHYIO HCTOYHMKAM,
B HaCTOANIEE BPEMA CBOAHON KiacchmuKaimim, oTpasKalomell ycaoBusa MX Bl-
XOJia, CBA3H ¢ PABIMYHBIMIT THIAMU HOM3EMHEIX BOJ, MX PEFIM, mpaKTHIeCKOe
HCmoab3oBaHme W Ap., He CYUeCTBYET.

VMeioTcsi YACTHHE KIaCCH(UKAMME H CXEeMBI, MOCTPOCHHAIe MM IO xa-
paKTepHEM TOPHBEIM TOPOAaM, ¢ KOTOPHIMH CBA3AHEL nerounnkn (A. Teiim),
JLIIH TIO CBSSH ¢ Ge3HATOPHEIMA 1T HATIOPHLIMI BOTAMA (K. Keitprak, E. Ilpum,
P. Kayme, @. II. Capapenckuii, A. H. Cemnxaros, 0. K. Jlanre u xp.), nan
110 XapaKkTepy TOPHHX IOPO B COYCTAHUM C THIAMHI IO/3CMHRIX sox (A. M.
OBYMHHAKOB ¥ 1P.).

Ilo cBsiaM ¢ Ge3HATOPHEIMIT I HATIOPHEIMIT BOJAMH HCTOYHHKA Pas/eIA0TCA
Ha HMCXOAAIIAe, CBA3aHHLE ¢ (e3HamOPHHIMU BOJOHOCHHIMI rOPH30HTAMH,
H BOCXOJANIAe, MATAIOMIecH HATOPHBIMI BOTAMI.

[lo mpuypoYeHHOCTH K OT/CILHBIM THIAM HOA3CMHBIX BOA HCTOYHIKIT
MOJKHO pasfieiiuTh Ha INeCTh I PYII.

1. Uerouanknm, muTalomuecs BePXOBOJLKOI.

I1. MeTounnkn TPYHTOBHIX IOPOBEIX BOI.

IT1. MerodnnKn TPEMMHHEX TPYHTOBHX W HANOPHEIX BOA.
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IV. UcrouHnEn KapeTOBHIX TPYHTOBBIX M HAOOPHRIX BOJ.
V. HeTounnkn apTe3HaHcKUX BOJ.

VI. Merounnky MOA3eMHEIX BOJ, 00JACTH MHOTOJCTHEH Mep3IOTH.

I. Verounnkn, nnralonecs bepxopopkoii. llcrounmkm, muraommecs
BEPXOBOAKOH, XapaKTepM3yloTCA PESKHMH SIM30MICCRAMM Kone0aHAAME
mebuTa, TeMmepaTypH M cOCTaBa, MONHOCTHIO 3ABWCANIMME OT M3MEHCHHA BO
BPEMEHH METeOPOJOrHuecKHUX YCJIOBHIl paiioHA pacmpoCcTPaHeHUS 3TUX HCTOT-
HAKOB.

11. UcTounukn rpyHTOBBIX MOPCEBIX BOJ. VICTOURNKNA I'Py HTOBHX ITOPOBBIX
BOI ABAAITCA HUCXOJAMUMN; 1e6AT, TemMmepaTypa M COCTaB MX TaKKe IOA-

Pmc. VI-1l. Dposnomniii pueXOpAmmi Pnc. VI-2. KOnTaKTOBHIl HCTOYHAK.

BCTOUHIK, 1 — NOBepPXHOCTh TPYHTOBWIX BOJ; 2 — I pYHTOBHY

1 — TOBEPXHOCThH TPYHTOBHIX BOJI; 2 — FPYHTO- BOJIOHOCHLI TOPM3OHT, CIAMVKCHHBL neckamiu; 3 —

BHII BONOHOCHLIA TOPHBORT; & —Bongynup; mwiacT caGoBONONPOHANAEMBEIX [ONON; 4 — BOLO-
4 — MCTOYHME. . yrnopueift [macT; § — HCTOTHWK,

BePJHEHHl CE30HHEIM W B MCHBIIe cTeleHy dIH30MIecKaM KonebaHIAM, KO-
Topsie OGYCHOBIEGHEl W3MEHEHMEM METeOPOIOTHICCKIX yeJoBmi  paitoHa.

Jra rpynma HCTOYHHKOB pasjieisercd Ha TPH IOJATPYIIILI (Tmma): apo-
BWOHHEC; KOHTAKTOBEIG, MepenBalomiMecs.

DPO3MOHHEE MCTOYHNEKI DCTPEYAOTCA B OTPHOATEIBHEIX
JopmMax coBpeMeHHOTO peabeda, MmPOPE3AIONMUX MHTATOMUIT JTH HCTOTHHKH
TPYHTOBEIT BOJOHOCHBIH TOPUSONT Ha Ty WM WHYIO rayonnay _(pme. VI-1).

HoumTakxToBHEe MCTOYHIKHM BHI-
XOMAT B OTpHIaTeNBLHEIX fopmax peabeda
Ha KOHTAKTaX XOPOIIO HPOHMIAEMEIX €O
crabo NPOHHUIAEMBIMH WJIH BOJLOYHOP-
HEIMH TOpPOJlaM¥, 3aJeralomAMA HaKJIOH-
HO mam TopusonrtaasHo (pue. VI-2).

Illepeanpalomuec s ACTOUHA-
KI HMEIOT BOCXOJIAINee ABHKEBAC BOABL  ppe, VI-3. llepenusapmuiics MCTOT-

B "MeCTe BEX0jla Ha  IOBEePXHOCTH HUE.

(PHC- VI‘3)- 1 — MOBEPXHOCTh.TPYHTOBLIX BOX; 2 — I DYH=-
Bocxofismee ABHGHHE B OTOM €Iy- ‘ohed “;"f';;;“;ﬁ;;:ﬂﬂJ;’uﬁ{{i’;‘;gg,e s e

Yyae BO3UMKACT BCIGJCTBHEC PaIHYHBIX HeutoBua; 6 — UCTOUHMK.

LpAYHY: :

1) pasBuTHA JIcTIOBHA HA CKIOHAX OTPHIATENBLHHIX $opM CcOBpEMEHHOTO
peaneda;

2) GompmmX HepoBHOCTeHl BOAOYNOPHOTO JIOKA BOJOHOCHOTO TIOPHIOUTA,
NUTAIOMET0 MCTOYHOK;

3) manmuua cOpoca y TONOBKE MCTOYHMKA, TPENATCTBYIOMEro jlanbHei-
meMy HUCXOJAMEMY JBH:K@HHIO TPYHTOBHIX BOT;

4) ¢anmajbnoll M3MEHYABOCTH FOPHBIX IOPOJ, CIarajommx rPYHTOBLI
BOJIOHOCHBII T'OpPH3OHT.

IlepeauBaomueess HCTOYHAKE B TOJCBHX YCIOBAAX TPYAHO OTIHTIME
0T BOCXOAAIMUX; NOATOMY YACTO y STHX MCTOYHAKOB JUIS yCTAHOBJICHHA IpH-
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HAJTe/RHOCTH HX K HECXOJAMEM KM BOCXOAANMMM NPAXOAUTCA [edaTh pac-
umCTKH, a4 MHOTJa IpousBopmres pydnoe Oypesume HeTiy0ORIX CKBAKILH.

[11. TeTounNKn TPeluNHBIX TPYHTOBBIX U Hamopubix poi. lcerounuku
TPEeIMHHBIX TPy HTOBEX Il HAOPHEIX BO OBBAIOT HACXOAAIIE H BOCXOZAMMIE.
HGPBHC CBA3aHBL C TpCDJ.HHH.MH 30HBl BhIBETpPUBAaHUA MarmaTu4eckmx, mera-
MOP(EUCCKAX M 0CAJOUHBLIX FOPHBIX HOPOJ; HO PERAMY OHI nogo0HEl HCTOY-
HIKaM TPYHTOBHIX HOPOBEIX BOJL M OTJIMYAIOTCA OT HAX TEM, UTO 0ORMHO IMEIOT
KOHIGHT DI pOBAHHEE, COCPeAOTOUCHHBIE BBIXOTIHL. B GoapmumucTBe cBOEM BTH
HCTOUHIKE MaJjofeOnTHse L.

Bropsie TpHypoueHsl K OT/IeIBHBIM TEKTOHMYCCKIM TpeTHam cOHpocoBOro
IEOA § 30HAM TEKTORHUYECKIX HapyIIeHH, IepeceRalomux i Jpenupylomux
Maccy TPEINEH B0HBI BHBETPABAHIA. DT meTOYHMKR 00J1aal0T CPaBHUTEIBHO

Pue. VI-4. KHapcroBsie BCTOYHMKH.

1 — TpeMMHE W KaHAIBI, BHIXO[AININE Ha TOBEPXHOCTh BeMH; 2 — HapcTOBaAd
HOJI0CTh; 3 — MBOUHYTHINA Kanaj CHQOHHOTO THMa; 4— e peMersa IHicH neToa-
HAK; § — YPOBEHh BOME MOCTOAHHOrO KapCTOBOrO BOAOHOCHOIO TOPH3OHTA;
6 — HapCTOBRI KaHaJ; 7 — TOCTOAHHEIL HCTOUHNEK; & — KapPCTOBBID KaHa€,
gaJierajoliil HIPKe YPOBHA MODH; 9 — cYOMapPUHHEI UCTOMHHK,

Gonpmuvu ¥ ycTodumBhME fAeOmTaMm, NUTANTCA HAOOPHHIMI TPEIUIHHBIMA
BOJlaMH, TIPIYEM HAIOP B HEX 00yCI0BAABACTCA THPOCTATHUECKAM JlaBJIeHHEM,
JanjeHmeM TasoB (HAp3amsl) WM BOAAHEIX TapoB (reiisepsi).

K oroit moarpynme orHocHTca OOABIIHCTBO BHIXOA0B MHHEPATBHEX
sop (em. rat. VII), a Tamme TepMalbHBe H TOpAUme HCTOYHDRE (CM. HIKE).

1V. Herounukn KapeTOBBIX TPYHTOEBIX M HAnopubix Box. lcTounmkm
KAapCTOBHIX TPYHTOBKIX W HANOPHEX BOJ OTHOCATCA K HHCXOAAIEM ? W OT/IH-
qaioTcsa 0oAbIAM pazHooOpasmeM 10 BOA00OHIALHOCTH B XapaKiepy BhHIXO0B.
Oup NAITaoTCA KapeTOBEIME BOJIAME, MIPOKO PACHpoCTpaHeHHKNE B palioHax
pasumTaa KapOoHATHHIX, THNCOHOCHHIX H COJEHOCHHIX TOPHBIX HOPOA.

W3 Gonpimoro umelda pasnoo0pasHbIX KapeTOBHIX HCTOYHHKOB MOYKHO BRI~
JeUTh TP XapaKTepHble MOATPYNOE: IHepeMe;Ralomuecs WCTOYHARA, IO-
CTOANHBIE M CyOMapHHHEE.

Hepemerxaomuecsa HCTOYHNKE XapakTepasyloTes He-
HOCTOAHCTBOM 1e0HTa BO BpeMenn; fleficTBys o npaununy cadona (puc. VI-4),

1 Hucxonsmue TPeIAHHG WCTOYHHKA XADAKTEPH3YIOTCSA HEYCTOMTBLIM nebm-
Tom. Hayur. ped.
2 [[3BecTHO MHOIO H BOCXOJSIIAX MCTOYHUKOB KAPCTOBHIX BOA. Hayuw. ped.
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OHM AalT TO Oonbmme AeOHTEL, TO OUeHb Majlbe, BILUIOTH 70 npeKpaleHisa
mpxona Boasl. CBasann Hoj00Hble HCTOUHMKD C 30H0Il, Bajerapomieil BEIIE
ypoBHsI KapeTOBHIX BOT.

locTosHHKE MCTOYHHKKHZ o0laalT CPaBEATEIPHO IOCTOAH-
HRMO Je0uTavd, HHOTA AOCTHTAJONUMHA HECKOMLRAX KyOudecknX MeTpoB
B CeKymiy'. OTH HCTOYHHKE CBA3AHEL ¢ KPYHHBIMI Tpem@EHaNd, TO/A3eM-
HEIMI KaHaJgaME, TOPH3OHTATLHBIMU TemepaMd, PAasBETEIME B 30HE pacmpo-
CTPAHEHHA OCHOBHBIX KapCTOBBIX BOJLOHOCHEIX rOpE30HTOB, sajeranmiax
srme ypoBus Mmops (pue. V1-4).

Cy6MapEHHEHEe HCTOYHHNERKHA HPAyPOucHH K TIOJI3¢MHEIM
KAPCTOBEIM KaHaJlaM, 3a/leraloiM HEe yPOBHA MOps (pme. VI-4). Xapax-
TepHOil 0c0GEHHOCTHIO ITUX HCTOUHHKOB ABIACTCHA HepIojiHYHOCTh NX BEIX0/1A
1I0J] BOOOW B 3aBHCHAMOCTH OT COOT-
HOITEHAs AaBICHAN B Kamajle u Haj|
roJonKavd HCTOYHHKOR.

Feau nanienme B KaHAaje Ipe-
®HIIaeT JaBicHEe CTojiDa BOMBL HAJL
TOJMOBKOIl HCTOUHMKA, TOTHA MOCIe]1-
muil QysKnmonmpyer; Tpm obpaT-
HOM COOTHOINEHHH JIaBIeHHH IIpo-
WCXONHAT 3acachiBanme TOBCPXHOCT-
woit (Mopekoil) Bofsr B Tiy0h Kap-
CTYRTEroca mMaccuBa (Mmopexast  Pue. VI-5. Bocxoaamuit HeToUHHK apTesnan-
MeJLHATA). CKHX BOJ.

HMuorja, TPH COOTBETCTBYIOmIeHl I — nepxmmit  motoymop: 2 — TReROMETPIUECHIL
B3AEMOCBARH TPCIEH H KAHATOB B 1o B T T ook e el
KapcTyoImeMes. Maccuse, 3acachiBa- BUANLALI MeX0IL. .

HIC COMPOBO/AALTCA BHIXOLOM MOP-
CKoif BOH Bhme ypoBEA Mops. Ha CriIoHaX KapeTyOMEXCA HOPOA MOAB-
JIAIOTCH CoJensle MCTOUYHOKE BhIE HPeCHBIX.

V. Herounurn apresnancknX Bojl. VICTOUHIKE apTesHanCKRuX BOM ABJIAIOTCA
BOCXOJUAMMME, TOCTOANHO [eMCTBYOMEVI; CBA3AHBL OHA C HANOPHHAM DO
JOHOCHHIMH TOPH30HTAMI apTe3maHCcKuX pacceitnos m cxmonos (pme. VI-9).

B apresmanckux OaccefiHaX HCTOYHMKE BCTPEHArOTCl B noimnax pPex,
oBparaX, 03¢PHBIX KOTJIOBHHAX, CKIA/IKaX, TPemunax cOGpocoBOro Xapakrepa,
30HAX KOHTAKTOB MHTPY3Hil M JIaeK ¢ OCAJI0YHBIME TOPHEIMA IOPOAANE o up.,
gaxopgmmxea B 00JacTAX Hamopa M PasTPyskH.

ApreamaHCKNEe CRIOHB XapaKTePHH JULsL NPEArOPHHX paifomon, Te Mo-
HOKJIMHANBHO 3aJerajoniue BOJIOHOCHEE IIOPOJiL, TOTPYRasChk HOJL BOJOYNOP-
HBle, BEIKIAHEBAIOTCA WIH (anzalbHO H3MEHATCH OT rpy6006a0MOUHEBIX
@ TecuanbX pasmnocTeil /10 MecYaHO-TIHHUCTHIX H IITHHACTBIX.

BesenetBae 9T0r0  cOo3aeTcA T poCTATAYECKII HATOP, 1 PHBOAATAIA
K TOHBJICHII0 MONMHBX BOCXOAAMHX HCTOUHHKOB, WHOT/la IO JHHHUSM, TTOBTO=
PAOMEM KOHQEIypanmio IOTHOKHCB TOP.

Vi. MeTounnkl Toj(3eMHBIX BOJ, 0071aCTH MHOTOJCTHEH MepsioTHI. 5Ly
gerounmkn nofpooso maydanmes H. M. Toncrmxmirniv [1941], roTopHIi
@ npenaokma napboiee MOTHYIO MX giraccnpmranuio. B coorserciBEA © pTOIl
rraccuukanmeil BGAAIOTCA CHEAYOMAC HCTOUHIKIL: HajiMep3iloTHEe —
HICXONANUAE; MEKMepaloTible — NpenMymecTBeHno BOCXOML: IHUe; mojMe p3-
JOTHHIEC — BOCXOJAIIAE.

1 J[eGur 5THX HCTOYHAKOB HAIE BCETO Pe3Ko Rose6erest oo ceaomaM rofia. Hayun. ped.
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HapgMepaaoTHbhe —HACXOAAMBE —UCTOTHMN KNI Bhl-
XOAAT B OTPHIATENbHHX (HOpPMAX COBPEMEHHOT0 peibeda M B 3aBHCHMOCTH
OT BEJia HUTAIMEX BX HAJMEPaJOTHBIX BOJI Pa3/elAKICH Ha iBe NOArPYIIb:
1) HCTOUHHKE JleATEABHOTO CJO0fA; 2) MCTOUHHKH HAJMEP3IAOTHBIX TaJHKOB.

Merounnkm HafMepP3JIOTHEIX BOJ JICATEJBHOTO CHOS B JIETHIH Iepuoj
OETAIOTCA MOPOBHIMI MJIH TPEIMHHEIMI BOJAMH, 3aJeralomuMi Haj BepXHei
HOBEPXHOCTLIO MHOTOJETHEH MEP3A0TH B YeTBEPTUUHBIX PHIXIABIX OTIOKEHUAX
HJIH TpemEHAX 30HH BHBETPUBAHIA MarMaTHYeCKHX, METaMOPQmuCCKOX milm
ocajlouHKX TOPHHX IOPOJ.

C sacTymienmeM OTPHEIATENbHBX TeMIEpaTyp BO3[yXa HajiMep3JIOTHHIE
BOJBI JleATeABHOTO CJI0A B GoAbmEHCTBe cBoeM npomepaaior. Ilpexpamaercs
B CBs3E ¢ 9TEM M QYHKIMOHEpPOBaHUe HCTOYNHKOB NepBoil moarpynmst. [po-
nece NMpoMepaaHmA HaJMEP3I0THOTO BOJOHOCHOTO TOPH3OHTA, Kak 0TMEUAI0CH
pauee (rmaBa V), composojiaerca obpaszoBanmem Oyrpos myvenus, HeboaB-
mEx Hajgefell m T. I :

Merounuku HAMEpP3JOTHHX TalHKOB CBA3aHH C BOJAMH ITHX TAJIMKOB,
06pasoBaBmEXCA 1I0J{ PyClaMll PeK W Py4bes, 03ep I CTapull B peayiabrare
OTeIIAKMEro HX JeilcTBHA HA MHOTOJETHEMEp3Jhie TOPHBE HOPO/L.

CloseHsl TAAHKE MECKAMH pasimuuoil 3epHHECTOCTH, peke Tpem@mHOBa-
THME HOPOJAMH DasIEIHOTO BO3PACTA, COCTaBa M HpomcXomaenus. Berpe-
YAJOTCA HAJMEP3JIOTHHE TAIHKH CJIO0MKHOTO CTPOCHHA, KOTJlA BOAOHOCHHIe ail-
MIOBHAJBHLEE TECKE MOACTANAIOTCA BOJOHOCHBIMEA K€ HM3BECTHAKAMM, J0J0-
MHTAMH HJIE TiecuanHKaMM.

3aMoil Bojla HAAMEP3JOTHEIX TAJHKOB HPOMep3aer, 3a HCKIOYeHHCM
Y4acTKOB CO CpaB}IETBﬂbHO MOIOHBIMA TallHKaMK, CJHOReHHRIMH XO0pOoImo 1Ipo-
BHnaevMuvm mopopamm. Ilpomepsanme ux OmBaer cBfsano ¢ o0pasoBanmenm
Hajejieil, OyrpoB myueHHs, THJAPOJIAKKOJUTOB M IP.

Hepeko MCTOUHHKE NepBoil moprpynns cOpachBaiT CBOH BOJLL B pet-
HEe JI0JIHHb, 03¢PHBE KOTAOBHHEI M T. I., HONOJHAA TeM CaMbiM 3anachl Haf-
Mep3J0THBIX BOJ| TAJIWKOB, MUTAOMEAX BTOPYI0 NOArpyny HCTOUHMKOEB. HKpowme
Takoil CBABH, CymECTBYET MOji3eMHAs IHJPaBIHYCCKas CBA3H HAJMEP3TOTHERIX
BOJL JICATEJBHOIO CJI0A U TAJIAKOB.

Haubonbmmve fe6mraMi HaJMEp3JIoTHEE HCTOYHHKHE TepBoii m Bropoit
moArpynn 00jajlaloT B NEPHOJ MAKCHMaJbHOTO OTTAHBAHUS MEP3JnX TOPOA,
KOTOpPHLl 1A GOJBIIAHCTBA PAlOHOB MEP3JOTH HPAXOAHTCA HA ceursadps Me-
CAIL.

Bojs HAJIMEP3JOTHHX HCTOUYHHMKOB, Kak IPaBMIO, TPECHHE, cinabo mum-
HepaJdn30BaHHEE TAJPOKapOOHATHOTO, CYABHATHOrO MM CMEHIAHHOTO IHi-
pokaplounatro-cyabdaTno-xaopaanoro cocrasa. Pemse, Ipim NOATATHBAHNIEL
HaJMEPaNOTHEX TalHKOB Bojavu Goixee riy0oRHX BOJIOHOCHBIX FOPH30HTOB,
BCTPEUAIOTCH HCTOUHMKE C NOBBINEHHON MEHEepaimsanueil Bojib.

Werounmku mepBoil HOATPYNNEL MCTOAb3YIOTCA JIIA BPEMEHHOTO MHJM-
BHIYaAbHOTO BOJAOCHAGREHHA; HCTOUHHKHE BTOPOil HOATPYNUH — IS Mel-
Koro BopocHal:xenus sRABOTHOBOAYECKHX (epm, MTC u neGoabpmmx HacejeH-
HEHIX TyHKTOB.

MemmvepsidoTHHe —BOCXOofAAmMue' —ACTOYHH KN A~
TAIOTCA HANOPHBIMA BOJlaMH TaJIHKOB (IOJHHB € TaK paspBaemoll cloucToil
MepaioToil), TpemmH (TpemmHOBAaTHE TOPOAN), TPyOooOpasHBX KanaloB K
BOJOHOCHKX ILIACTOB (TPENEHHO-KApPCTOBBIC TOPOAR, HOA3EMHBIC IbJH).

1 B joKnbiX paifogaXx PACIPOCTPAReRHA MEpazoii 30HM  BCTPEHAKTCA MEK-
MEPBIOTHEE HAUCXOMANEE MCTOYHHKH, KOTZA OKHA CKBOBHBIX. TAJMKOB HMCIOT Gonbme
pasmeper; nepecedenue HOXOOHHWX TAJIHKOB OTPHIATEILHBIMA gopmamu pesbea NPUBOIAT
K IOABIEHNI0 HHCXOJAIMHX HCTOYHHKOB.
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MesmMep3IOTHNE HCTOYHHKA B 3aBECHMOCTH OT Xapakrepa HUTAiOMIX-
IX BOJAOHOCHEIX TOPU30HTOB 00IafalorT pas/imYHBIME neburaMm 0T JIECATHIX
NoTeil JETPa [0 JICCATKOB JHUTPOB B CEKYHAY H CPaBHATENHLHO HOCTOAHHAM
pe;REMOM BO BpPEeMEHH.

Ilpz BXOje B JAOJEHAX PeK ITH HCTOUHHRI sumoit ofpasyoT Hajlead
(cm. T, V). Bopsl 9THX HCTOTHHKOB IPECHHIE MK MUIHEepald30BaHHBIC, THJ-
poxapGonaTHHe, CyIbpaTHbie, CMEIIAHHOTO COCTaBA WM XJIOPUAHEIC.

Ilpecurie MCTOYHMKA MCIOIB3YIOTCA ANA HOCTOAHHOTO popocHabsxennsa
HaCeTeHHHX IMyHKTOB, HAXOAAMUXCA B 00XACTH MeP3NOTH. Xaopaausie MeHi-
MEpP3JIOTHBE BOABL YACTO COJEPHKAT MEKPOKOMIIOHCHTLI, XapaKTepus ylomme:
GaaroupusiTHyI0 00cTAaHOBKY ANA COXPAHEHMA pedranmx sanesmeit (Axyrexoi
apresnanckmil Gacceiln).

MogMepsAOTHEHME—BOCXOAAMAE —HCTOIHAKE THTAOICH
PasiIHUHBIME TOJ3eMHEIMI BOJIAMH, SaleralomuMm IHOo7 300l MHOrOIETHEe--
Mep3JIBIX TOPOJ, — HOPOBO-IIACTOBIMI, TPeMEHIO-TIACTOBIMI, TPemEH-
HHME ¥ TPEeIMHHO-KAPCTOBHIMH. XAapaKTepUaylTcs OHH IOCTOANCIBOM /16
fura, TemmepaTypH W COCTaBAa BOAKL. SHMOI ofpasyior KpynHbie Haleld,
pasveps KOTOPHIX OIpeflellaioTes pebmTaMm NUTAKMUX HX HCTOYHAKOB..
B nexoropex paifioHaX ceBepo-BOCTOKA CCCP, no uccaeposanmam 1L @. Mise-
mosa [1941, 1951], mamesm NOAMEP3IOTHHX BOJ JOCTHIAIOT THIAHTCKAX Pas-
MepoB L.

Bojisl TOJIMEP3IOTHHX MCTOYHHKOB PAasiMiHbl 10 COCTABY. Berpenatoresa
HpecHbie BOJK, IPUTOJiHbE A NATHEBHX I TEXHHICCKAX medell, @ BOABL ¢ 1O-
BEIIIEHHON W BBHCOKOH BINIOTH 710 paccola MEHepajmaanueil, He IPETOJHBIE
A BojocHAGKens, HO MMEIOMAe, BCIEJICTBAE COJIePIRAHMA B HIIX B GOJIBIIAX.
wonuenrpanuax J, Br, B, Ba, Sr u 1pyrax MERPOKOMIOHEHTOB, 1 POMBITILICH-
Hoe u HedTeUOUMCKOBOe 3HAYEHHEC.

Ueccaepopanuavu H. W. Toaxcruxmua, H. 1. O6upmua, 1. 1. Bapanosa
I IPYTUX YCTAHOBJIEGHO, ITO B I0/RHBIX YaCTAX oBIacTH MHOTOJETHE Mep3IOTH
BEIXOZIHL MCTOUYHHKOB 3aBHCAT OT 9KCIOSUIA CKIOHOB. Boapmee umcllo me--
TOUHHKOB BHIXOAHT HA JO/KHHX CKIOHAX H COBCEM HEIHAUUTETBHOC KOJIMHC-
¢CTBO — HA CeBEPHHIX.

B menee BerpakenHoil ¢opme 9Ta 3aKOHOMEPHOCTD paliiogaercsa 1 B IEHT-
paibupiX uacTaX obmacta muoToleTEell mepsiorn (Axyrusa m apyraoe paii-
OHEL). '

B jmomoiinesEe K OCHOBHBIM THHAM HCTOYHHEKOB, BCTPEUACMEIX B obmacta
MHOTOJETHEI MEepaioTH, CJejyeT BHEJNHTH TaK Ha3RBACMEIC cy0akBanbubie
HCTOYHI KM, KOTOPHe BHIXOMISIT Ha JlHe PeK M 03ep. [Tmrajores 21H HCTOYHHKHE
BOJlaMH HAJIMEP3IOTHHIX MHOTOJETHHX TAIMKOB N MEIEMCP3IOTHERIME .
MOAMEP3JIOTHRIMU BOJIAMH.

Hanmume B pexax ¥ oaepax CJI0A BOJAH MaCKHpPYeT MECTa BEIXOAA cybax-
BaIbHHLIX HCTOYRMKOB B JeTHee BpeMs. SHMOil 7ike 1a pekaX I o3epax B MecTax,
e BLIXOAAT HCTOUHAKE, 0c00eHHO KOT/la OHI MMEKT BLICOKME neOuTH I TeM-
mepaTypy, ofpasyloTca NOJNEEBH, HE 3aMCP3alomuC HHOTJIA BCIO 3OEMY.
Homumbr B obnactn MHOToIeTHEH Mep3IOTH pabaonanIcsa Ha MHOTHX pekrax.
I o3epax.

Kpome paccMoTpPeHHHIX KIaccHPUKAIMOHHEIX CXeM, OonbImoe TparkTHde-
CKO® 3padenme mMeeT pasjieleHne HCTOYHHKOB HA KIAaCCHl I TPYHIEL IO TeMIIe-
parype m pebmTy.

1 B mociegpee BpeMA TPHEAUIEKmocTh STHX masefell K MOBMEePATOTHBIM BOIAM He--
KOTOPEIMEI THADOre0IoraMy OCUApHBACTCAL.
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Mo Temuepatype MCTOUHHKH JledaTcsi Ba cemb kiaacco (rabux. VI-1).

Tabauya VI-1

Kaacenuranna NCTOYHAKOB N0 TeMueparype

Humace Herognukn Temncparypa, °C
I W eKTI0unTeIBHO XOJOMHES . , . . . . Husxe 0
11 BechbMA XONOMHBIC . . & . o o « s = 0--4
111 ROWOIBELD, . 5 o1 s 5 6 s s & & 5 ) o 4—20
v i R R R L 20—-37
\'s Topamae- 4/ 7.0 & il rdl 2% s 37—42
VI Becpma ropaume . . . L S 42—100
VII Heknounrensno ropfmue d U ieE L Bpime 100

Ilo pebury merousmku pas3felialoT Ha HATH KaTeFOpHH, XapaKTepHCTHKA
‘KOTOPHIX jlaeresg B § 2 5r1oil TiaaBbL ‘

K ocofoii rpynme HeToYEMKOB, BCTpedYaeMhX B palfionax MoJopoit
ByJIKauduecKoil JeATelbHOCTH, OTHOCATCA Teilsepsl, MOXyUHBIUAE CBOE Ha-
spapue or pailona Ieiisep B Wcemawpum, rie onm BOepBole ObUIH HCCJIe0-
BaHH.

Coemmduraeckroil 1 OTAMYATENBHOH Yeproll reii3epoB ABIACTCA XapaKTep
VBHIX0J1a BOJBI HA II0BEPXHOCTh, BEI3BAHHOTO jlaBJeHHeM BOJIAHEIX IapoB,
00 PasoBaBIINXCSH B ray0oKHX 4acTAX KaHaloB reiisepos. Mexaumawm jeilcTBas
reii3epoB CBOAUTCH K CIC/LYIOMEMY.

B kawaze reiizepa madmibrTpanmonunas Boma obpasyer cToil, KOTOpHIl
naBmET ma Gosee TydoKme, paHee IMOCTYNHBIIME B KaHaJ 9acTH Bojiwl, Gaaro-
Jlapsa YemMy HTa Bofla HA NIyOmHe, HECMOTPA HA BRICOKYIO TeMiepaTtypy Hep,
e perumaer npm temmepatype 100° C. Horpa sme Boja B HMIIKHMX 4YacTaAX
KaHala [eperpeBACTCHA HA HECKOJIBhKO TPajiycoB, TorAa mpomcxXopur Gyproe
BEJICICHIE TapOB, M Bojla BuOpacmsaercs (oHTaHOM Ha ToBepXnocTh. [eii-
BepHl feifcTByior nepuojmieckn. Masepsrenne MpooiRaeTca HEROTOpOe Olpe-
deldenHoe A KaykA0ro Teiizepa Bpemsa. 3aTeM OHO ocaabeBaer u HpeKpa-
ImaeTcH.

Pary mspepsmenua reifisepa M3MeHACTCA B 3aBHCUMOCTH OT TeoJoTHYe-
CKOTO CTPOEHNs H MeTe0pPONOTHUecKIX YCHAOBHIl pailona mMCTOYHMKA, WCTOPHE
ero passuTmA K ocobenHocTell BaBoAHOTO KaHatxa. ['opaoBausl reiisepos mMeioT
BHJ| yCCUCHIBIX KOHYCOB, CAOKCHHEIX CBCTIBIM KPeMHHCTHIM Tydom (reitzepm-
TOM), KOTOPHEIl OTRIAjLBaeTcss M3 Topadell BOAH IPH yYacTHH HEKOTOPHIX
dopm BogopoCIeil,

Paitomamm pacmpocTpadeHms Teif3epoB Ha 3eMHOM mIape SBJIAITCA:
Ucaaannsa, Wramaa, CIMIA (Mearoycrouckmii mapk), Tuber, o-a Ho-
pasi Seaanpua, fAsa, CCCP (socroumas wu 1o:xnas uactu m-oBa Hawm-
YATKH).

Bona reiizepos B 0oJBmMMHCTBE CBOGM mMeeT aTMocepHoe IpomCXorKie-
HIme 1, BO3MOMKHO, TOJBLKO He3HAauHTeIbHAadg YacTh ee CBA3aHa ¢ Marvarmie-
~cKRmME ouaravm. TeMmmepaTypa W cocTaB BOAW Pas3JmvHLIX Teli3epoB 3eMHOTO
mapa Oamakm Me;RAy coboif, uro Bupno m3 tada. VI-2.

I'opsuas Bojia reiisepon cojepmur B cebe Goibmme 3amackl TeIIOBOWM
@HEPITH, 0 HPEMEPAX U BO3MOKHOCTAX MCTIONB30BAHMA KOTOpOil ynaamaae'rcﬁ
iB cHelyalbHOIl JuTepartype.
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Tabauya VI-2
XAMOUecKHii cocTas. BOJLI reiizepos, 2/4
(mo A. M. OB4HHHTKOBY)

g
8F | B ’
85 2 ‘e | © Dopmyaa Rypmona
- ‘F Sl B e 5|3 s 88w °
=i =l ST R ST T =~ == I =
]
|
" Lol . ClaeSOset
Mammnit | 97,5 |0,405(0,008(0,011,0,594 0 098|0,0720,281 7, 3 My 5 — Nag;
o | 1,50
Ramuarsa | Bapma | 94,5 (0,4680, 012 0,020(0, 7‘=2|0 109 Io,mz 032379 My,9 — Nz ;"
ks o il M Cl:80,4¢
Caxapusiii | 94,0 0,456,0,015(0,015,0,699/0,150(0,089 0,383I8,4 1.9 7 Nag,
| ' ! Cl3sHCO4*5044*
Wenapgua | Boasmoii | 89,0 0,254|0,002 — |0,144/0,1 IDIO 169 0,624 — M1,44—Na“——
|
CIUA | Kopaso- ! ‘ Cl
(Meanoy- | puii | 73,0 (0,393 0,002(0,010[0,709,0,003 0, 099 0,788) —| My 4 22
CTOHCKUH | mupymens »* Nag,
napk) |

§ 2. PEXRUM HCTOYHHKOB

Ion pe:mMom mCTOUHHKA TOHHMAJOT M3MEHeHIe BO BpeMeHH ero jiebmTa,
€OCTABA W TeMIEPATYPH B BaBHCHMOCTH OT ECTECTBEHHHIX I HCKYCCTBEHHBIX
jarropoB.

K mepBrv oTHOCATCA THAPOIOrO-METEOPOLOTHICCKEE M IHJIPOTCOIOTHIC-
‘CHEe ycJaoBHA, a oJasa paHOHOB MHDPOHGTHGH MepP3JIOThl K HHM JOIOJHAIOTCH
HQJMUYUE B30HBI MEP3JHX HOPOA, Ce30HHOe HpoMep3aHue W OTTauBaHHE; KO
BTOPHIM — 3aXBaT WJH OTKAYKA TOA3eMHOIl BOJib, NATAOMEH HCTOYHHK.

Pe;REM HCTOYNIKOB yCTaHABRIHBACTCA 110 JAHHBIM CTAIIOHAPHEIX TH/IPO-
reoJormucckuX mabmofenmii 3a jie0UTOM, COCTABOM H TeMIepatypoil ux. dtu
HﬂﬁJIIOﬂ.GIIE'.H MOTYT OBITH SNUBOAMYECKAMIP, CE30HHBIME M CTAllMOHAPHBIMI.
Iocnenume mpoBojATCA B TeueHie MEHHMYM OJHOTO Tofia.

PeayabraTel TEjiporcoJoruiecKIX nadiajofiennil sa peRuHMOM HCTOYHHKA
I TPYOOEN HCTOUHAKOB, NHTAEMBIX OJHIM ILIM HECKOIBKEME BOJIOHOCHBIMII
FOPU3OHTAMHE, HaHOCAT na cnenuanbuuil rpadguk (pme. VI-6), conmemaensrit
€ MeTeopOJOTHYCCKAME IpagUKaMm, OTPaykaloNEMU H3MeHCHUE JIaBJCHHS,
TeMOepaTypH JjeguumTa BIAKHOCTH BO3JyXa H aTMOCepHHIX 0CajKOB
{em. o, 1).

Jlns paiionoB MEOTOJETHEHl MEP3IOTH PeRAMHHN rpaguk HCTOYHHKA
COMOCTABIACTCA € HaOMIOACHIAME 10 TPOMeP3aHmio i OTTAMBAHIIO JIeATe] HHOTO
€l0s1, TeMIepaTypPoil WOPONL ACATETBHOTO CI0SA W 30HHL MHOTOCTHEH MCP3IOTHL

Ilo mavenenmio feOHTA HCTOMHTKIE pasfleATCA HA HATh KaTeTopmil,
KOTOpHE XapaKTepHayloTCsA CJeJyIONUIMA OTHOMEHHAME MEHEMAIBHOTO Je-

fura ¥ MakcuvaapmoMy (tdbia. VI-3 mo A. M. OBumHHAKOBY).

Uccaeposanmanmm yCTaHoBICHO, TTO B palfonaX ¢ OTCYTCTBHEM MHOTOJIET-
gell Mep3TOTH B JieTHHIl TepHOJ, KOTJA BOJIOHOCHEI TOPH3OHT, IMTAIOIIHIL
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HCTOYHTKMA, He MOI0JHALT CBOM 3allackl, 1e0MT HCTOUHMKA CHUKAETCS, IIpHYEM
CKOPOCTH CHHKEHUA HAXOAMTCH B 3aBUCHMOCTH OT I'HJPABIMYCCKAX H JPYTHX

CBOUCTB BOJIOHOCHOTO TOPH3OHTA.
CoBmemasa KpuBee AcOmTa, DOJTyUYeHHBIE 32 HECKOJIbLKO JeT, CTPOAT TH-
noBoll rpagur kxoneGaumit nefmrTa AJMA TOr0 HJIX HHOTO HCTOYHHKA. ITo ra-
KoMy IpafIRry MOKRIO Ipejcka3aTh MUHE-

500 T MaJbHB  e6ET HCTOUYHHKA B JeTHHH
400 . nepmoy.
ao|- |4 Jlaa metounmkoB 067acTm  MHOTO-
200 nermeil mepanorh mofo0HEIl rpadur He
cTpomTCH, TaK KaK HAa PERHM HCTOUHH-
Mg 7% /; 7 KOB TaM 0KasmBaloT 60Ibmoe BJINAHIE HE
8 TOJALKO YCIOBAA UHTAHHA BOJOHOCHBIX
FOPH3OHTOB, € KOTOPBIMH CBASAHBL JTH
o I HCTOYHHKH, HO W OTTAHBaHHe M 3aMep-
g ,_.._--f-/"“\-._.\_. : 3apme MyTell JABMeHIA 0[3eMHOM BOJK.
, Ocofenno 3TO OTHOCHTCA K HaJMepaaoT-
& HBIM—HACXOJ ATIAM UCTOYHMKAM.
#1Y . B paiiomax oTCyTCTBAA MHOIOJET-
P Hell Mep3IOTH peREM HCTOUHHKA, KOrja
2 HATAOMHIL er0 BOJOHOCHEIL TOPHBOHT HE
HONOJMHACT CBOM 3allackl, HA3LBacTCA
4 : CAMOCTOATEIBIEIM  PEREMOM, KOTOPOMY
' i OTBEYAIOT /iBA YypaBHEHMST
2 Q=0 (V1)
ol phtl Q=12 (V1-2)
I T Iy ¥YiwWwe X T l—at
e
Puc. VI-6. padur pemva merowmmga () — MEBEManbHE{L  gebnT  meTOYHHKA;
(mo A. M. OBunHHHKOBY). (), — nebutT B HAYAABHEIL MOMEHT ero
A — aTMOCQepHEIe OCaZIr, Mat; A — nebur najaeHmsd;
B T dvmeparyoe o eg ™ @ — KodpPUNEENT HCTOMEHHA 3aNacoB

BOAEL B BOJOHOCHOM TOpPH3OHTE,
ONTAIEM NCTOYHHK (koaddumment o BaBECHT OT (QEIBTPAIHOHHBIX
CBOICTB TOPHEIX IIOPOJ, CJAaramuX BOTOHOCHBIA TOPH30HT, BOJOOTAAYM,
MONIHOCTH BOJOHOCHOTO TOPH30HTA, PaCcCTOAHHA OT HCTOYHHKA JO BOJO-
pasjiena IOJ3eMHBIX BOJ);
| t — IPOJOIFRATEABHOCTh IepHoja majienus aedura.

Tabauya VI-3

Kracenduraius neTOYHAKOB MO H3MEHEHHIO HX Je5HTA

OrHOmenne
Ha;;:[o' Xapaxrepnci HKa HCTOTHHKOB Qmin
Omax
I BecbMa NOCTOAHHEIE . . . . . . + . PVl
11 Ilocroannse : or 1:4 mo 1:2
Tl FICPEMEHHRB | «yu o 1oy o 1) & 1 s LR B AL T L 0
v Bechbma mepemenaele . . . . . » 1:10» 1:30
v WUCKIIOUATEIIBHO HENOCTOAHHBL ¥ 1530 fice
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B samiodenme OTMETIM, YTO IPH PEKOMEH/AIUHE HCTOUHHEA JUIA IOCTO-
AHHOTO BojiocHA0;teHMA TOTO. WIH HHOTO obpexra nebur merounmka 000CHO-
BHBAETCA 10 JAHHBEIM KoJeOaHmIl ero 3a HECKOALKO JeT, a Ipd OTCYTCTBII
TAKAX JIAHHBIX 34 PACYETHHIL IPHHAMACTCS MEHAMAJbLHE jiefnT, yeTanoBIeH-
HHII 3a ce3oHHEHH ! mam TofoBoil mepmof galaofennii mim IO OMNPOCHEM,
TIMATeJIbHO TPOBEPEHHBIM CBE/ICHHAM.

Onmeame MCTOUHAKOB ABJACTCA BaskHeilmell cocTaBHOW YacThi0 THAPO-
PEOIOTHYECKON CBEMKHE, NPOBOJEMONl B Pa3iHuyHbIX macmrafaXx ® TeJIsAX.
MeTounuKe B X0jie CHeMKI HAHOCATCS Ha THPOTCOMOTHUCCKYI0 KapTy, IpHtcM
€aM0 KapTHpoBanpe MCTOYHIKOB CONPOBOZKACTCS nofpobuoil mX XapaxrepH-
crakoii (cm. ra. 1X). '

§ 3. HI3YYEHUE I'A30B NCTOYHHROB

PasIguaoT rassl, CBOOOTHO BHACIAIMECT I3 BOIK B BuMe ITy3bPbROB
(cmomTaHHHE), M PACTBOPEHHEIE B BOJC. Ilonepnie madmiojenuss AOJNKHBE Ha-
MeTHTEH BCe BHXOIH CHOHTAHHHIX Ta30B B HCTOUHMKE H 1O GIm30CTH OT HETO.
Brixoisl TazoB Jerko HabXoganoTesl Ha OTHOCHTEILHO crnokoitgoil Bomuoil mo-
BePXHOCTH H B TONOBKaX HCTOYHHKOB, 03epaX, perax, ay;kaX BOAR W T. IL
Wnorja BejeTeHAA rasoB ORBAOT HACTOIBKO OBEABHE, 4T0 MOTYT OHTE 00-
HapY;KeHH 0 XapaKTepHOMY 3BYKY. Herotopsie Tassl J0BOJBHO JIETKO MO-
ryT OBTH 00HAPYIKEHH I 1O PYTHM XapaKTePHAIM npa3HAKAM: YIVIEKHCIOTA
B aAMaX, mypdax, KoIOANAX TacHT CBEURY; MeTaH H BOAOPOA ropAT; CepPoOBO-
JOpojl mMeeT XapakTepHHII samax.

Ilpa m3yuenma FasoB CIeJyeT: OMHCATH YCIOBHUA BHXOJ0B Ta30B — -
geiinie, paccesHHsle M0 IIOMAAM; 3apHCOBATE BRIXOJE, 3aKapTEPOBATE,
M3MepATH j1e61T OTAGNBHEIX ra3oBHX CTPYM, HX MyJIbCAIMIO, TeMIepaTypy:
pasATh mpoOsl Taza m3 GOMBMMX H MalBIX cTpyil juia aHAIm3a, MO D3 % ma
kasgnoit crpyn. CocraB rasa GonbMMX I MaJBIX ¢Tpyil MOKET OKasaThCA pas-
JATHEIM,

Jlas orBopa CHOHTAHHHIX Fa30B M3 UCTOUHHKOB manbomee MpocToil cmo-
¢00 — yaaBruBaTh OX B INIOCKYIO JRECTAHYIO BOPOHKY Goawsmoro (1o 50 cm)
pmaMeTpa, m3 KOTOPOil ras IepeBOMATCs B Gyres. Basrag B OyTEUTB npoda
rasa JIOM;KHA OTANATHCA OT MPoORA clI0eM BOAEL B 2—3 cm. Hpobra sanm-
BAGTCH MEHJCJIeeBCKoil saMaskoil miy cyprydom. ByTsumm ¢ npofamm XpaHATCA
BREpX HOM. AHAIM3H Ta30B AOMRHE OBITH HOIHBIVM, C PAs/ACHbHEM ompeje-
JeHWeM TAReNHX M JeTKMX HHepTHHX rasos, a TaKiKe C OMpejlelexHmeM Ti-
JHeIBIX YINIEBOOPOIOB, ecIm Ta3 seramoBeii. Je6HT razoBHX cTpyil 3ame-
psaeTcs 00BEMHBIME T J{PYTHMIT cmocoBavu (cm. ra. XXXI).

B measAxX MOMYUCHAA AANHAX JUIA OIEHKA MePCHCKTHB TCPPATOPUE B 0T
Homenna HedTe-razoHOCHOCTH HeoOXO0/mMO H3ydaTh TaKiKe I pacTBOPEHHEIe
g Boje rasm (cv. ra. IX u XXXI).

HanGoxee 4acTo B HCTOTHAKAX BCTPEYANTCH CIeJlylOMAe rassl: asoTHHIC,
METAHOBHe, YIMEKICIHe W CMeIaHHbe; PaJIOHOBHE, CCPOBOMOPOAHEE.

CepoBOLOPOZ JIETKO y3HAETCsA IO 3amlaXy; MeTad — II0 ropesmio; yrie-
REC/IBII ra3, PacTBOPEHHKI B Bo/le HCTOTHHKOB, MPHAACT eil cmenmudmuecKmil
pkyc (Hapsama); mpm B3banTHBaHME € HAM B CRIAHKE AABECTKOBOM BOJIBI
ofpaayer IoMyTHEeHHE ee, He TOPHT; a30T — He TOPHT, HE maxuer, He ofpaayer
noMyTHeHms maBecTROBOH Boxel. Hammume mamesrsix yTUIEBOLOPOJIOB  PACHO-
3HAeTCs TMpPI TOPCHNA Tasa IO XapaKIepHOMY 3amaxy. B ToMm ciaydae, eCIH

1 T[pn ce30HNLX HaOIOJeHAAX 34 7e6ATOM MCTOYHEKOB 00A3aTeNbH0 AOJHKEH BRII-
warses smMamit mepnoy. Hayw. ped.
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ompofoBamme Ha MecTe MOKA3all0, UT0 Ta3 — ToPIOYMIl, HY/XHO B3ATH [BOHHYIO
npoly rasa, 9TOOH CAeNATL AHANE3 TAMKENBIX YIJIeBOJ0POJ0B.

§ 4. H3VYEHHE MOHEPAJIBHBIX OTJIOKEHNI NCTOYHHKOB

Ciofla OTHOCATCA OXPHI, HATEKH, HAJETH, Ty, CONm, I'PA3H, KOTOpHIE
U3Y4aloTCA ¢ KOJHYECTBEHHOI I KaueCTBEHHON CTOPOHE W HAHOCATCH HA TOM
RE IJ1ane, UT0 M MCTOYHUK. SauHCHBAITCA yCJIOBAA WX 3aleranms, X ¢opma,
pasMepni, H3MEHEHHS B BePTHKaJAbHOM paspese W B Imuane. McekonaeMue
ocratku aynsl H GIOPH, BCTPEUCHHBIC B OTIOMKEHUAX MCTOYHHIKOB, JOJRHE
ObITh THIaTEABHO COGPAHE! [JIA MOCTeYIOMEro oI peJlelleHu,

Usyuenme oriosxenmil MCTOUHMKOB MOMRET JaTh OYeHD IleHHBIe yKasaHAA
AJA BRIACHEHHA BONPOCOB 0 HPOHMCXORICHHH HCTOYHHKA, COCTABE BOIHL M €€
M3MEHEHIAX; HEKOTOPHIE OTIOKeHMSA HCTOYHHKOB MMEIT IPaKTHYECKOe 3HA—
denne (oXpl, Tydu, rpsasm). Ilo BosBpamenmm ¢ momeBHX pabor npober 0TI0~
JKeHIH MCTOYHHKOB TepelaloTcsi HA aHANHEZ B aabopaTopuo; HeoOXonmMes
TaK;ie H3y9YeHHe HX palmoaKTABHOCTIH.



Taasa VII

MUHEPAJIBHBIE BOJbl
§ 1. IPEABAPUTE/IbHBIE 3AMEYAHNA

MunepanbHEIME BoJlaMu HaswBaoTea JeuedHme Boian. OT nmpecHniX Boj:
OHI OTIHYAIOTCA IIaBHHIM 00pasom cpouM 0JaroTBOPHEM (UBHOIOTHYCCKHM!
Bo3jleilcTeM HAa OPraHHM3M HYeJOBEKa, KoTopoe 00yCI0BIEHO MHHEDAIbHBIM
COCTaBOM, HaJMYEeM TrasoB, NOBuineHHo# Temueparypoil (Goaee 20°), maumbo-
BeeMn 2TmyvE (GaKTOpaMH O/LHOBPEMEHHO.

Minepajibibie BOAN HIIPOKO MCIOAb3YIOTCA Ha MHOTOUYHCJICHHHX Kypop-
Tax JUis Jievennsa H yKpemeuus 370posbsa Jiofeil. Kpome Toro, na sekoroprx
MECTOPORICHHAX MHHEpaJbHHX BOJ HPOH3BOAXMTCA AO0HYA BechbMa IEHHEIX
ifofiHEIX, OPOMHBIX H pajHEBLIX CoJICil,

Ha reppuropmr Corerckoro Cowsa Buanieno Goaee 3500 nyukToB ¢ BE-
XofiaMi pasnoolpasubiX MOnepatbusX Boj. Muorue Mectopossjienisa MIHE pallb-
HEX Bont CCCP sipasiores KpynasME B NenHbiva 6a3aMi MHHEPaALIOTO CHIPhA.

Ilopaemubie BoaAR ¢ Munepaamsaumed Gonee 1 2/4, no ne obaapaomue Je-
4eOHBIME CBOMCTBAME, HABKBAKTCA MAHEPAJAN30BaHHLIME Bojavi. Boasl ¢ Mm-
Hepanmsanueil Gomee 50 2/4 maswBajotca paccodavm. MmpepaimaoBanubie
BOABI I PacCoJbl HCNOAB3YIOTCA /i Ao0run pasaoolpasHelX codeil m Xmvmue-
CKAX 91eMelTOB.

OTnecennme moji3eMHHX BOJI K MEHEPAJbHEIM (JeueOHEM) TPOH3BOANTCH
mo mpusejennnivM B Taba. VII-1 mopmam, ycramoBienusiM JIsi pasHOTO THII&
BOJ,.

Tabauya VII-1

l[oprI colcpikanuA OCHOBHBIX KOMODOEEHNTOR B MHHCPAJIbHBIX

i BOJLAX
Hopwmur, ate/a
HoMmmonenTh

Mesxayaapoansie CCCPp
Cpoboanaa yriekmeaora . . . 250 750
CepoBONIOPOR - v v « v v o o & 1 10
Hurnii 1 5
Bapuii 5 5
(8 y10) {111 1 (P S 10 10
Meacao (zakucnoe nan oKucHOR) 10 10
Bpod,: &% : 5 il 3 5 24
DTOPe i w4 2 2
1 (). P S 1 10
I'nnpoapcenar : 1 1
MeraGopuan Kucsora 5 50
MapnaaeE S-S5 T as s — 1
@ochopraa Kmeaora . . . . . — 5
KpemueBaa wnenora | ., . . . 2 50
Omamanuit pagus . . . . . . .| 10 smau 35ME 1OME
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[IpaBesieEHBe HOPME ABIAITCA YCIOBHHIME, TaK KaK pes3koll IpaHmmu
MesRjly HpecHHIME M MEHEPATbHEIME BOJAMH 0 o0meil MEHepaim3alum IIpo-
BeCTH He IIpeJicTaBJAACTCA BO3MOMKHBIM. HBI{OTOIJI:IG MHKPO3JIEMEHTHEl B BOJe
(6pom, itoji, MHIOBAK, JATHI, }KeJIe30 HT.J.) HACTOIBKO OMOJOTHYECKH aK-
THBHBI, UTO ¥ IIPH HUYTOMRHOM COJ@PKaHEE B BOJle OHH JIENaloT IOoCJIe[HION
JeuebHoi,

§ 2. I'NIABHBIE THIIBI MAHEPAJIBHBIX BO/]

ITo TemmepaType MmHEpAJbHEE BOJE IIOJPA3/eMAIOTCA Ha YeTHIPe THOA:
1) xomomuwe, o 20° C,2) renasie, or 20 ao 37° C (3a Bepxumii npepen npnuaTa
TeMIIePATypa YeI0BeUeCKOT0 Tela), 3) TepMalbHEe, WK Temtse, o1 37 1o 42° C
a 4) ropsume — Brme 42°.

Hanbonee menmsiMu MEHEPAIBHBEIME BOJaMH IO TeMIepaType CIHTaIOTCA
Te, KOTOpHe He TPefyi0T HCKYCCTBeHHOTO HArPeBAHHA WM OXJajk/eHHs IIpH
HX HCHOJIb30BAHAE. DOJBIITHCTBO MHHEPAJIBHHX BOA IpmoOpeTaeT CBOI TeM-
HmepaTypy 3a CcueT TeIIOBOTO 3amaca mejp 3emnnm. B paifonax peifcTBynomux
ByJIKaHOB TeMIepatTypa MEHepaabHoil Bojsl gocrmraer Gomee 100° C.

K raaBEEM THIAM rasoBHIX MIHepalbHHX BOJ oTHocaTcA: 1) yriexkmenne,
2) cepoBOOPOAHKEe WIH CyIbEAHBEE H 3) PajmoaKTHBHEE.

Yraerucibie BOIbI

Vriexnessie BOAB ABIAAITCH HAUO0Iee APKO BHPaskeHHBIM THIOM Iad0BHIX
MEHEPaTbHEX BoJl: OGBYHO XOJIO/HbIE, OCBe/KAIONE I IPHATHEE Ha BKYC, OHI
Beerjia IpHBJIEKaJIN BHEMaHHme deldoBeka. Ha KpymHBIX yrIeKECIBIX HCTOY-
HEKaX B HACTOAINEE BPEMA COOPY/KeHEl OOraThie I MIPOKO U3BECTHBIC KyPOPTH
8 Kucnosojicke, Bopswovm, Apann @ muorax apyrax mecrax CCCP. Jlua yrae-
KOCABIX BOJ XapakrepHo, 4T0 B Ta30BOM COCTaBe WOJABIAIOMMIL NPOLEHT
ofbeMa Tasa MPHXOAUTCA HA YIVIEKHCIOTY.

[Ipm BCKPHTHA yIMIEKACTIBIX BOI MPOMCXO/UT CHUKEHUE [[aBIeHN, 0 BOjla
y TMOBepXHOCTH 3eMiIm Kak Ol BCKANaeT, 3epPKal0 YIAEKACABX BOJ B HCTOY-
HAKAX TOCTOAHHO MYJIBCHPYeT OT PUTMHUCCKEX TONYKOB Iy3LIPLKOB Tasa,
yaapsomux 50—60 pas B mumyry. Ilpm BrXoge raza ma mopepXHoCTh JeOnT
BHGTAOMEICH yIMIKICAOTH HACTONBKO BHAYATENEH, UT0 OH Hepearo B 1,50—
3 paza Goawme jefuTa BOJNH B TOM jKe mcTounmke. B yriexmcioll Bojte npn
BHIXOJIe ee HA TMOBEPXHOCTH TAK MHOTO HOABISAETCHA IY3HPbKOB CBOOOJHO BEIe-
ASIOMETOCs Taza, 4T0 VJeHbHHI Bec BOIH BBepXy B3aMeTHO yMeHBIIAeTCH.
Ha rayomne 10 —20 » Bea yriexkmeaoTa HaXOAHTCS B PacTBOPeHHOM BHE,
obpaaysa ¢ BOjoil eMHYI0 JHHAMAYECKYIO cucTeMy. BoabmmucTBO yriaeKmeasx
BoJ mMeeT obmyio Mraepaindanmio ot 1 ;o 10 /4, 1 TOMBKO B MCKIIOYATEIBHEIX
caydasx ona jpocrmraer 30 2/a.

Xpvmueckmil cocTaB YIVeKHCABX BOJ pasHooOpaseH, Tak Kak yriexme-
ToToit MOT'YT GHITH HACKHIEHE PasHBE IO COJEBOMY COCTABY THIBI MOJBEMHEIX
pof. Opmako GOJIBIIEHCTBO WX OTHOCHTCHA K ruiporapGoHaTHHIM Boiam, mGo
4ame BCero YIIeKHCIEe MAHepalbHbe BoAsl GopMmpyiorcs us ciabommuepa-
JIM30BaHEKLIX BoJ TAppokaplomaTHOrO THIA.

IIpomexosenme yIMCKUCAOTH B TOPHHIX HOPOflaX H TOJ3EMHBIX BoIax
CBA3AHO0 ¢ OMOXAMIYECKAME, MeTaMOPPIIeCKEMI X BYJIKAaHHYECKAMHI IPOIEC-
cami.

Hamfonee mEPOKO pacHpoCTpPaHeHH YIIEKHCJIBE Ta3sl MeTaMopdmie-
ckoro mpomexosienusa. Ilpm meramopdmame yriaexmeaoTa M3 TOPHBIX HOPOA
BhyleTACTCA TpH BoafeiicTBuy ma mux Temmeparypsl okoxo 400° C. Orcrona
FCHO, UTO YINIEKHCIOTA I yIIEKHCIBe BOJK MHPOKO PACIPOCTPaHEHH B 30HAX
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HHTeHCHBHON TeKTOHOKH, IJle BCTPeYaloTcd MOJOJHEe MarMaTHieckue Ovard,
By/AKausl i NPUIOLHATHE TEOJIOTHYECKHe COOPYKeHHSA, /e Ha 3NatidTelbabX
[LIOmMAKAX MAYT LPOLECCH KOHTAKTHOIO, AMHAMIYECKOTO I PETHOHAILHOTO
meramopdmama ¢ OypHEIM BEieJIeHEeM yIIERUCITOTH, HaXojiAmeiica mpu dToM
Beerna B M30BITKE M B TOJBHARHOM COCTOAHIH.

Hajmuue KapOOHATHEIX TONIL B 30HAX HHTCHCHBHOU TEKTOHHKH Xe 0ba-
3aTelbHO A 00pa3oBaHEA YIIEKHCIHX BOJ, HO OHO, HECOMHEHHO, ABIFETCH
GraronpuATHEIM (AKTOPOM AMA HX (POPMEPOBAHMA. [MocrynmmBmas B HOJ3eM-
HYI0 BOAy YTAEKHCA0TA MEHEPANT3YeT MOCIe/IHIoN M NOCTENeHHO IIPes pamaet
ee B yITeRmCIyl MEHepaxbnylo Bopy. Bosa, copepiramas yLIERICIOTY,
obaanaer Goabmioil pacTBopAmeil cIoco0HOCTEI0, OHA BHIIEAAMUBACT I Pac-
TBOpAET He TOIBKO KapOOHATH, HO H CHIMKATEL.

Ilo XaMETUECKOMY COCTaBY YINIEKHCJLC BOJBI IIO[PasfciAI0TCA Ha 5
rpyLI:

1) yriaexmcisie TEAPOKapOOHATHOKAXBIEEBHIE, THIA HapsaH;

2) TepMalIbHHE, HIHX FOPsIAE, 110 COCTABY YIIIEKICI0COMeHOTIIay0epoBLe;

3) yraekmcasie TEAPOKapOOHATHOHATPHEBLIE (coposnie), Trua Bopsmomi;

4) yraermclIocONeHOmEeI0THEe, THIA Eccentyrm No 17;

5) yraekmcisie XJI0PUTHOHATPUEBEE (comensie) BOABL.

1. Yraexmease raipokapboHaTHOKATBIEEB e BOjLbI (THIA HAP3aH) I POKO
pacupocTpaHeHH BO BCeX obracTax yraermcamx Boji (na Hasraze, Bocrounom
Casne, B 3abaiikainbe); OHE 0OKYHO XOJOAHEE , © MHEHEpaJE3anme 0KOI0
2 a/ax.

2. Yriexmeanie TepMalbHEE, HIH TopAYme, BOJIEL, HO COCTABY COJIECHO-
riay0epoBEe TN XJ10 PEHOC Y bhaTHO-THII PO KA pOOHATHOHAT PUEBORAJ bIjIe-
phie, masectnsl B Kaprosux Bapax (YexocaaBakms) o Ha Hasrasze — B Ciaa-
BsaCKOM merognmke, O0mas MEHepalim3anuA HX — OROIO 7 2/a. Bons gacrto
coflepsRaT CONM pajls.

3. VrgexmeTse THAPOKapOOHATHOHATPHEBHE (COAOBHIC) BOMIEL (tmma Bop-
moMm) mMeoT OOyl MEHHepaIu3almio OKOJIO0 5—10 2/a. llo Temmeparype
OHE TO XOJOJHEIE, TO TOpsvHe. ;

4. VTIeRHCIOCOJICHOMENOUHEe, NI  YIIeKACIIEe raapokapboraTHO-
XJ10 pETHOHAT PAEBEIC, BOJIEL (tmma Eccenryrm Ne 17) mveioT HOBBUICHAYI0 MH-
mepaxmaanmio — okoxo 20 2/s, a Tamie TMOBHIICHHOE COAEPIRANUE XJ10pH-
¢roro marpms, Opoma m ifofa. ;

5. Vraekmeame XIOpHIHOHATpHEBHE (COJEHEE) BOJEL MMEIOT obmyio ma-
pepammsanuio Ko 30 2/4. Bogs TepMmanbHble, WIH TOpAYHMe, CBA3aHBI b0
¢ COMCHOCHEIMME OTIOKeHHAMH, Ju00 ¢ paiioHaMm, T/ie COXPaHHINCEH J(PEBHHE
MeraMopdHI3OBaHALE MOPCKWE BOABL!

[oreps VTACKACIOTH CHIGKAIOT PacTBOPANIYIO CIOCOGHOCTL  BOJIHL.
IlopTOMY HpH BHXOJe YTIERHCIHX HCTOYHMKOB Ha MOBEPXHOCTEH 3CMIH He-
peako 06pa3yTCs MOIHBIE OTIOKEHIA kapOomaTa Kalblisg — U3BECTKO-
poro Tyda (rpaseprmma). Tak, manpnvep, B [IaTuropecKke HAKOILIEHMsIME Tpa-
BEPTHHA, BHEJMBIIETOCA W3 YIJIEKHCHHX BOJ, chopmupoBana l'opadas
Iopa — orpor roper Mamyx.

Ha reppuropmm CCCP oGiaacTa yrieKHCIHX BOJX PACHONORCHEL TIABHRIM
06pa3oM BJONb IOMKHOIL TOCY/apCTBEHHOIl T pamMITHL. OHnr 0coDEHHO IIMPOKO
pacmpocTpaHeHs Bo BeexX uactAx Hasrasa — Cepepuom Hasrase, Boapiiom
Kasrase, Asepbaiimzrane, Apmermn, Ha samaze Esponeiickoit gactm CCCP
omn mmetoresi B paitome Hapmar.

1 Yganie Bcero xJ10pHAHOHAT PHEBLIE (comensie) BOJLI HE MMEHT npsAMoii CBASK mA C CO-
JeHOCHENIT OTIOMENAAMI, HE ¢ MOPCKUMA BOJAMI. YCAOBHA HX gopmmpoBanufd eme He
pocraToupo maydenmni. Hayuw. ped.

10 gaxas 599.
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K Boctoky or Hapkasa yriekucibie BOJBI PacipOCTpaHEHbl Ha ITamupe,
I0sxnom Taus-Ilame, B Huprusmm, ma Bocrounom Casme, B Sabaitkaibe,
ua Jlampmem Bocroke, Hamuatke, B paiione JefcTBYIOIIX BYJIKaHOB.

CepoBOJIOpojiHbIe, M CYIbpUbLe, BOABl

CepoBOIOPOAl IIMPOKO PAcHpoCTpaHeH B IPHPOZE. Haceimenue M OO~
seMHBIX BOJ CBA3aHO ¢ MWTpalieil cephl.

Cyabdnansie BOJAE HMEIOT 0OMBINOE SHAUCHHE B faapHeomornn. OHE mC-
MOMB3YIOTCA JUIA JedeRns GomesHell cepana, A 3aKNBICHIA TPABM WA Je-
genna pesmaTnama. CepoBOfOpOAHEIE BO/IHI neifcTBYIOT pasMArTdammEM obpa-
30M Ha KOJKY W PaspymIaloT POTOBOIl ee MOKPOB. OHH BH3HBAOT 01ar0TBOPHOE
moKpacHeHWe KOMH Ha Teje Jel0BeKa (MamecTHHCKAS peaKius).

Mo cymecTBYOMUM HOPMaM K CEPOBOJIOPOAHEIM OTHOCATCA BOJLEI C comep-
sxarmem B anx 1 Mme/a ceposopoposia. OnHaxro B mocTeHIEE TO/BI, Ha IPAKTIIKE,
K CepOBOIOPOHEIM BOJAM CTAJH OTHOCHTD JHITL MIUHEDAILHLIE BOAKL € comep-
JKaH@WeM B HAX 00Imero THTPYeMoro ilofomM cepoBOOpOja He MEHEe 10 me/a.
oy o6muM cepoBOfOPOOM, WIH CYMMOI cepsl, TPHHUMACTCHA CyMMA ¢BOHO-
moro ceposojopoma H,S m wmomos: HS, 8,05, S04, S.

[o conepmanuio o6mero cepoBojopoaa cyapduymeie BOXB  HOApasie-
asiorea: 1) Ha BOAK KpeIKMe» ¢ COJeprRaHmeM CepoBOLOPOAA 150 —700 m2/x,
2) Bojusl cpejiHell KOHIEHTPATHHA, COJEpIRAIIie cepoBOIOPOJa 70—150 me/a,
3) Bomsl, Gepubie cyabduuamm, ¢ COACPIRAHIEM ofmero cepoBOLOpPOZA MeHee
70 ma/a.

Jlasi ompefieNieHAsA THOA CEPOBOJOPOJHBIX MHUHEDAILHELIX BOX HeocTa-
1040 aHaTh cyMMy oGmero cepoBogopopa. Ilis aT0H Iean HeoOXOMHMO ele
OTPEEINTE. COOTHOMEHNe MEKIY OTJeNbHBIMI KOMIOHCHTAMIT, COIePIKA M
cepy. Coormomenne cyXbQUHHX KOMIOHEHTOB BOJEL 3aBHCHT OT CTRICHA
AMcconMaliil MOHOB, KOTOpas B CBOIO Odepefb OMpejeasaeTcst KOHIEHTpaliei
sopoponusix monos (pH). Copepicamnne ceposojopoa B MIHepaJbLHOIl BOJE
3aBUCHT OT KONIEHTpALdN BOXOPOTHBEIX HOHOB.

[lo cOOTHOMIEHHIO CYJILPUAHEIX KOMIOHEHTOB CePOBOMOPOMHbIC - BOIBI
noxipaanennoTes: 1) Ha cepoBOOPOJIHEE, JIIA KOTOPHIX xapaktepuo 5 <pH<
< 6,5 2) cepoBOAOPOJHOrAIPOCYIbHUAHEE C 6,5 <pH <7,5 m 3) ruxpo-
cyapdunnue ¢ 7,5 <pH <9,0. Hanbojpmee KOIM4ecTBO CEPOBONOPOTA €O-
JepsaT CepoBOOPONHEIE BOJB W HanMeHbIIee — rappocyibhuanEe, B KOTO-
PHIX CCPOBOIOPO] HAXOAWTCA B ABHO HMOJIMHCHHOM TIOJIOKCHIH.

KoInueeTBo €epoBOJOPOia B MHHEPANLHON BOJie OMpEefeNdAeTcs (CepoBo-
nopontbM  KoahPITHEHTOM) Ks, KOTOpHIl TORaseIBaeT, Kakoil TPOUEHT OT
ofIero KOAMYECTBA CEPHl B BOJE TMPUXOAHTCA HA CEPOBOTOPOA.

K= ?i,i 1009%.
Q
28
ManeeTnicrve BOJIB, HaOpuMmep, cofep:rat 599, ceposopoposia, Cepra-
epcxme B IMopommbe — 489, w T. I
Cynuduausie BOJE Beeria, TOMAMO CepPOBOLOPOAA, HMe0T a30T, MeTaH U
yraexnenory. Copepanne cepoBojopofa B MEHepaJdbHOll BOJe 3aBHCHT OT
gonuucerna CO,. Cyanbunnsie BOE MO XHMIYECKOMY cOCTaBY, COAep:RaHnio
B TINX COPOBOAOPOAA W VCIOBHSM 3ajieTanif PasieNsioTes Ha YCTRIPe TPYIIIEL.
1. Bogw XAOpWAFONATPHEBEC W XJOPHAHOKANBINEBHC, THIA Marec-
THHCKIX. DTO TaK HAa3BIBACMBIe (KPETKMe» CePOBOJOPOJIHBIC BOIBL € COACPHA~
Hirem o6mero cepoBonopoa Goxee 150 M2/a ¢ cepoBOAOPOHEIM KO pdunmen-
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Tom Beimie 50%,. OHm 00EYHO MMCIOT MOBHINEHHOE COfepiKaHue GPoOMa, aMMO-
Husg u OOpPHOH KHWCJIOTHL.

Ilo mponcxoskpennio Kpemkme cepoBOMOPOJHBIC BOABL OTHOCATCH K JPEB-
HAM MeTaMOp(u30BaHHEIM BOJaM MOPCKOrO TCHE3MCAa H IPIYPOUYCHH TIPEHMY-
IMecTBeHHO K paifoHaM He(TAHLIX MEeCcTOpPO:k/CHIII,

2. Bogsr xnopujinocyabarisie mim Gosiee CIOMKIEE IO COCTABY, €O cpep—
uEM cofepikaHuem obmero cepopogopopga okono 70—150 mz2/4. 910 Tak Ha--
3BIBACMEIC CCPOBOJOPOAHOTMAPOCYILQHIHEE BONE, ¢ HEBHICOKAM COfep:Ha—
HEeM cepoBomopoga. OHEM BeTpedaloTea OGRYHO MO OKpaMHAM — AXBIAHCKON
cknajuaroil sonn (B Homer-Jlare, Aaxane B 'epmannm m 1. 71.).

3. Boum cyanparmokambumeBsle Xoxojimmie, ciraGoMEEepaIn3oBaHHEE,
¢ cofiepranneM o0mero ceposopopoma menee 70 me/a. ITO TAK Ha3HBaeMHE
THApOCYibdujiHEE BOJEL.

CyabdarHoKaibieBbie BOAB OPHYPOYEHH K INIATHOPMEHHEIM 0GIacTAM,
T7le PasBHTEL IUIICOHOCHBIC MOPOJBI HIN OTJIOMKCHWA, DOTaTHE OpPraHEmYecKnMn
BemecTBaMu, — Topdom, WIOM B T. I.

4. Boppr «mmpeneiickoros tuma. ITo XmvmdeckoMmy cocTaBy OHM THADPO-
KapOoHaTHOHATPHEBEE, Peske XJIOpPHAHOCYIhPaTHOHATPHEBHe. Bopsl HuH3Roik
MHHEPAJIN3ANUA B COLEPIRAal(ie TOJNLKO rujpocyabduansie moH:, Omn Hamop-
HEE, TPCIIUHNLIC, TePMAJbHBIE HIH TOPIYHe, TOMHAMAITCA €O 3HAYNTEILHEIX
TAYyOUH W IPUYPOYCHK K KOHTAKTY I'PAaHNTHHIX MACCHBOB H CIAHIECB W K Ty-
doremmeim mopopam. lnpoko passurnt ma Taus-Ilane, Axarae, B Babaiikanbe
n #a Haprasze (Ilcerymcerkme pogm Iopswero Himowa),

PapgmoakTneabie BOABI

PapmoaRTiBHBEC BOJB ABISAIOTCH CBOCOOPASHBIM W OYEHL CIIOMKHBEIM THIIOM
MOHEPaJbHLX BOA. TacTHisl pajiMoaKTHBHEIX MITHEPATLHEX BOJ OCAKIAIOTCSE
Ha TMOBEPXHOCTH BHYTPCHHHX OpraHos IpH BHYTPEHHeM WX ymoTpeGacmmu
1 Ha KOYKC 9YCJOBCKA IPH HX MCHOJIB30BALMN B BaHHE U COOOIIAIOT MM aKTIB-
nocth ¥ GaaroTBOpHOE GOXBHEONOTHYCCKOE BOBMEICTBHE, W3MCUMBAT CAMEIE
paznooGpasneie G0JIe3HM. )

PapnoakTnBHEIME Ha3BIBAIOT BOJH, COJEP:KANMINe PATMOAKTHBHEC 7le—
MEHTHl B m3MepuMoMm Koamdecrse. Ilo mpuHATEIM HOpmaMm, HIZKEIM mpegexom
cOfiepKaHNA HMaHalm pajld B MAHEPAJLHHIX DPaJOaKTUBHEIX BOJaxX CUA—
raerca 3,0 [M. E.] (Eqununa Maxe) m BmxEmM mpegenom cofjepsranns coseit
pagna  —10—11 2/a4.

Ennnuna Maxe [M. E.| mpepcrasusier coGoii mepy paamoanxtmsHOCTH,
papEy0 0,364 auaaunmurporiopu. B 1921 r. za SIITHAUIYY KOHIEHTPAIMN 3Ma-
Hal[UN pajuisd NpUHATA emle OjHa BeJNYmHAa — dman, Kotopasa B 3,64 pasa
menpie ennanner Maxe, 1. e. 1 [M.E.] pasua 3,64 anan. ]

PapmoakTuBHEe BOJBL MO Pas/EAAIOTCA Ha J{BC OCHOBHBIC Pa3mOBHIHOCTH:

1) Bomm pajoHOBEIE, comepsKAMIE TOIBKO OJHM TA3000pasibie 3MaHATME:
pajms; '

2) BOABI pajiMeBHe, CONEPIRAIINE B PACTBODE H CONNM Pafguf, W MANATIHIR:

pamms.
: Imamamuu pagua (pajion) MMEIOTCA IOYTH BO BCEX TPMPONHHEX BONAX..
HO copepskanme IX B Ooabeli yacTH BOJl HHITO/RHOE, H HOTOMY TOCJeIHNE HE -
spasores munepanbaeiMu. Coneil pajms B IpHPOAHKIX BOjAX emje MeHBIIE,
qeM HMaHaluilt panns. :

BonpmuHeTs0 pajnoakTABAMX MUHeDANLHEIX BOJ OTHOCHTCA K pPajioHO- -
BEIM BOJIaM. Pa}IOHUBhIO BOJBI UOl[pa[ﬂIOJIHI{JTCH:

a) Ha BOJW CWIBHOpaJAMOAKTHBHEIC, mymelomue Gomee 100 exn. Maxe w
HCTIOJIL3YCMBIC TJIABHEIM 00pasoM JUIS BHYTPEHHEro ymorpedJenms: '

10*
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6) Bojkl cpenmeii papmoaktuBHOCTH, cojep:ramue 50—100 em. Maxe;

B) BOAH caaGopapmoarTmeHme, cofepmxamue 10—50 ex. Maxe.

Copmepssanne B paJHeBEIX BOjaX IPOYAX pajHoajeMeHTOB (YypaHa, TOPHA
I X M30TOINOB) BechMa ife3HadnrTeabHOe., Ha HEKOTOPHIX KypopTrax HCIOJIb-
3yI0TCA M OYeHb caabopajMoaKTHBHEE BOJH, ¢ comep:KaHmeMm papoHa 10—
35 amanos.

PagmoaKkTuBHBIC BOJB IPHYPOYEHB K CKIANIATEIM 30HAM, MMEIONINM Kuc-
Jible MATpPY3uH (TpaHNTHHE MacCHBH), COAepKaliue paccedHHEIe DaiHoaKTHB-
Hele aaeMeHTs. Hpome Toro, papnoakTHBHEE BOAH PacIHpOCTPaHeHH B pailoHax
OpPraHOTeHHBIX OTIO/KEHMII, TJe WHPOKO PAa3BUTH OHOTeHHEIE IIPOTECCH,
Hampumep, B paiionax Heprauex mecroposkmenmii. V. E. Crapmx [1943)
pajlOHOBbIC MUHEpPAJIbHEE BOJNH IOApasfelseT IO IPOMCXO/MEHHI0 HAa TPH
I pyILIEL. :

1. Bojel, oforameHHEC pajOHOM, HOCTYOMBIIAM W3 pPafHOAKTHBHEIX
MOpOJ, MMEIOMMX BHICOKYI0 KOHIEHTPAIMi0 pajusA. OTH BOJH BCTPEYAIOTCA
TOJNBKO B pailoHAX pPajHOaKTHBHBIX MECTOPOFKICHHIL.

2. Bopjmr, oforameHHsle pajOHOM, IIOCTYIMBIINM M3 pagHOaKTHBHLIX IIO-
POJI, MMEIOIITX HeBHICOKYI0 KOHIEHTPa IO, HO HMEIOIIAX BEICOKMIH Kod punuent
HMaHHPYIOIEe crocofHocTH. Y KasaHHEe BOJAH OGKTHO PACIHpPOCTPaHeHBL B TCK-
TOHMYECKH HapYyHNIEHHHX B30HAX.

3. Bojsl, oforameHHBIe PajOHOM, MOCTYIMBIOIMM N3 HOPOJ, MMEIOIIUX
MOBHIEHHOE COflep/aHAe pajiid, XO0pOIyld 3MaHHPYIOIYI0 CHOCOGHOCTHL M
O1arONPHATHEIC I'HJIPOre0NOTHIeCKHe YCIOBHA.

B wacTHOCTH, pajiHOoaKTHBHEE MIHEpATbHEE BOLLL ¢ BHCOKOH KOHIEHTpa-
mueii pajioHa OOKYHO IPIYpPOUYEHH K BOJOHOCHHEM TOPH3OHTAM ¢ He0OJNBIIHM
Koo ppunuenrom duabrpampn m maasim gedurom. CHIBHOpaAMOAKTUBHEIE MC-
TOYHMKHA OOHYHO BHXONAT WX T'PAHATOB, CHCHATOB W mOpPmpoB, pasOATHIX
cOopocamn. M3 [OBepXHOCTHRIX MOPOJ 3HAYATEIBHON pagH0aKTHBHOCTHIO
OTIMYAIOTCHA BHIBETPENEIC, Pas3PyIISHHEE MOPOE B IeTBePTUYHEe OTIO/KeHMA,
3aleraiique HaJl MAacCHBAMH M RIIAMI KHCIHX MarMaTHYeCKHX IOPOX, H3
KOTOPHIX W MUTPAPYIOT SMaHaI[iym pajud.

B Cosercrom Corosze Hambosiee TOMYJIAPHEIME KypPOpPTaM#, HOCTPOCHHEIMA
Ha PpaJMOAKTUBHEIX MUHepalbHEX Bofax, spasaioresa llxaary6o B [pyaun,
Oz Hyramen, n Benorypuxa B AxraficKoM Kpae.

§ 3. KJIACCH®HKAI{IA MIIHEPAJIBHBIX BOJ

B CCCP mamGosee pacmpocTpameHa KIacCHPMKANHA MUHEPAJBLHEX BOJ
B. A. Anexcannposa, B KOTOpoll MO0 XHEMIYCCKOMY COCTABY BEIIeJACTCA INECTh
KiaccoB: THApOKapOOHAaTHEe BOXRL ¢ mnpeobmanammem moma HCOY Gomee
259, 9KB.; XJopuaHse BoK ¢ cofeprannem mona Cl” Gomee 259, kB.; cyius-
dartaBle BOME ¢ comeprkanmeM moma SO; Gomee 259, DKB; BOJHI CJIOKHOTO CO-
cTaBa, TpefcTaBIAlOmme cofolf coueTaHme IEPBHIX TpPeX KJIAaccOB; BOAHL ¢ Ha-
amaneM OMOJOCMYECKY AKTHBHEIX MOHOB U Tas3onsle Bofsl (cm. ra. IV).

TIlocTomnersoM Kiaccmpukanm MmHepadbHHX Box B. A. Amercanmposa
ABJIsIeTCA ee IPOCTOTA W HAIWYHe ODIMMX HepT ¢ KIaccmpumrammeil BcexX BOJ,
B mpupone. Hpome Toro, HamMeHOBaHMA MWHEDPAJLHHIX BOJ B JaHHOH Kiac-
cuHKaNIE YNCTO THPOreoJOruIecKne, YKOPeHABIINECA B KYDPOPTHOI m mc-
CIIeOBATENBCKOMH TIPaKTHKE.

Henocratkom aToil KiaccHpURATNAN ABIAETCA TO, 9TO TONLKO BOJXH Hep-
BOTO, BTOPOTO, TPETHETO M UETBEPTOTO KIACCOB YeTKO PAB[eIATCA APYT OT
JIpyTa; BOAH ke IATOTO H IIECTOTO Kiacca Kak OB HaKIaJTHIBAIOTCA HA BOJE
HEePBHIX UeTHIpeX KJIaccoB, H IIOTOMY OJHA I Ta sKe BOJa MOJKET OBITH OTHe-
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cena Kk TpeMm KaaccaM. Ilo cofep:xaHMI0 aHMOHOB M KAaTHOHOB OHA MOKeT
OBITH OTHECCHA K OJHOMY W3 TEPBHIX YeThpeX KIAcCOB MUHEPAJLHON BOJIL,
0 HAJXMYAK OMOJOTMYeCKHX AaKTHBHEIX HIEMEHTOB — K IIATOMY Kiaccy, H
0 HAINIHI0 Ta30B — K IIECTOMY Kiaccy.

A. M. Opumnankos [1955] mpeamomua HOBYIO cXeMmy THPOXIMHYECKON
KiIaccnUKaUam MEHEPaJbHHIX BOJI, OCHOBAHHYK Ha KOMIUIEKCE IasoBRIX I
XEMirdecKuX mokasareneit (taba. VII-2).

Tabauya VII-2

CxeMa rujipoxuMaueckoii rraccafurAud MAHEPAIbHBIX (TeYeDHBIX) BOJ
(mo A. M. OBunHHEAKOBY)

OCHOBHBIE I'PYIITIEL OcobennocTn
0
BOJIHL TazoBOro cOCTABA TRBRL M BRADOIIALS R
Bonwt ¢ ragamu oxnc- |  O6prgno merasppyo-| C NOBBUINEHHBIM COJIEP/KAHMeM Cllenn-

nureabHOM 06GcTanoB- | mue (cogepskamue ras | fUYecKMX KOMIIOHENTOB:  JKEIE3HCTLIE,
En (Nz. Oz, COz m|TOmBKO B pacTBOpe) MEINBAKOBHCTEE (KYIIOPOCHBIE).
ap.) Be3 noBRIIEHHOTO COJIEPAKAHHA CITEIH-
fnyecKnX KOMIIOHEHTOB: THApoKApGOHAT-
HEIE, cyabfarHbie, XIOPHIHEIE

Boput ¢ rasamu Boc- | CmaGorasmpylomme: KpeMHHCTEC —INETOTABIC TEPMATbHBIE,
CTAaHOBATENIBHOM 0OcTa- |  a) asoTHbIe Mec1aMH pajl0HOBEE
noska CH,, H2S, N2 CaaGormpocy IsaiaEE TepMaIbHLE
CO2 u np. Bojtsl ciio#BOr0 cocrapa, 4acto XJA0pAi-

HEI€, KalbIlA¢BOHATPHEBBIC

6) cepoBofopojiHLIC MamecTHHCKHE BHICOKOH KOHIEHTPAMKE
(c meranom)

Bojipl CI0#HOTO COCTaBA CPEHEH KOH-
IeHTpannn

CyasfarnoKanbIuessle HU3KOI KOHIEH-
TpaImuK

Tugpocynb(uane TepManbibie

Bojsl ¢ rasayu Me- | Cmabmorasmpyiomue | Xomoameie (mapsamsl). lopaume Tina
ramopduueckoir 06cTa- | yraexucisie senesnoBogcknx u Kapnoss Bapst

mosxr COs & Jp. Papionopajuessie Pajonopagmesste  Bopmomn — B,

Eccenrykn, MecTaMi MEIIBSKOBACTEIE
Comensie Bojisl Apann — Hayreiim

Tak xax GOJBIIMHCTBO MAHEPAJBLHEX BOJ OKaskiBaeT JevebHoe JleiicTBHe
He OJIHHM KaKmM-1n00 MOHHBIM HJIM Ta30BHIM KOMIIOHEHTOM M He KaKuM-aubo
ONHEM CBOMM (U3MYECKUM CBOMCTBOM, a BCEM KOMILUICKCOM (U3MKO-XMMIUe-
ckux ocofeHHocTeli MEHepaJbHHX Box, To Msanos B. B. [1955] npepmomua
BCE MWHEepaJbHEE BOJB ONEHUBATH M TOAPAsHeNATs MO CICAYIONHM CeMI 0C-
HOBHBIM TIOKA3aTeIAM, I KpATepusM: 1) Ta3oBOMy cocTaBy BOJH; 2) HOHHOMY
cocraBy; o) o0meil MmHepaamsanumm; 4) cofiep/KaHMi0 OMOJOTHYECKN AKTHB-
HEIX MHKDPOKOMIOHEHTOB; 5) Temmepatype; 6) pagmoakTmsHOCTH; 7) KHCIOT-
HOCTH (IIEIOYHOCTH) BOJIHL.

OrHecenne mojgeMHLIX BOJ K MmHepaabHuM (nevebnniv) B. B. MBanossim
NPOM3BOJMTCS WO HHKENPHBEJCHHEM KDUTEPHAM (rabx. VII-3).

§ 4. PACIPOCTPAHEHHE MIHEPAJIBHBIX BO/I HA TEPPHTOPHH CCCP
3aKOHOMEPHOCTH pacCHpOCTPaleHnA MIHEPAIbHBIX BOJ

Wcrounnkn MUHEPaJBHEX BOJK PEKO PACcIHpOCTPAHEHH HA 3eMie OTellb-
HEIMH W30JHPOBAHHEIMI CTPYAMH, IOAHAMAIOIAMHECA ¢ OOJBIINX TAyOHH.
MusepaibHble MCTOYHNKH, KAaK MpaBuiao, OOKYHO HA MOBEPXHOCTL BEIXOIAT
OeJeIMH CceMeHncTBaMi, WJIH IpynomaMH.



Raacenduranisn mmmepaapnbix sop (no B. B. Meanony)

Tabaua VII-3

ITo cojiepmannio

1o Tlo obmeit Guosorngec kn o remmeparype, | Io pagmoaxtms-
razoBoOMYy ITo monHOMY cocTaBy AKTHBHBIX 3 Ilo KmcsOTHOCTH
cocTaBy MEHepaTH3ANAH MHEKDPOKOMIIOHEH- G nocim
TOB
1. ¥rmewme- |1. Xmopna- |1. Harpme- |1. CaaGommuepanm- | 1. Ceponojopommnie |1. Hexmounreasmo |1, Pajonosiie 1. CnabHORMCIRIE
JmIe HBIE BLIC 30BaHHEIE (HoS> 10 me/a) XOJIONHEIE 1) cnaGoarruBHETe (pH<5)
(no 1 2/a) =0 (ot 10 mo 50 en.
i Mazxe)
2. Asornnie . Cynwdar- |2. Hamenme- 2. Cpejpnemunepa- | 2. iReaeancroie 2. Ouens xononmnie | 2) cpepncaxranunie | 2. Craboxmensie
HEI® BEHIE JIH30BAHHbIE (Fe>10 w2/a) (or 0 no 4) (or 50 mo 100 em. | (pH or 5,5 go 7)
(or 1 mo 10 g/a) Maxe)
3. Meranmo- . T'uppo- 3. Marmme- |3. Bricoxomumnepa-| 3. Membsrosucrsie | 3. Xomojmsie 3) cnmpHoaxTopmee | 3. Helirpambnsie
BEIC KapOOraT- BEHIE JIM30Ba HHEE (As>1 me/a) (ot 4 po 20) (Gomee 100 en. (pH=1,0)
HEIE (or 10 o 50 2/a) Maxe)
4. CepoBo- . Cnosmnoro | 4. Crnosnoro | 4. Pacconbanie 4. Bpomucriie 4. Tenssie 4. Cuabomenouunic
JIOPOLHEIe cocrasa cocTasa (cBrrme 50 2/a) (Br>25 me/a) (ot 20 no 37) (pH ot 7,0 no 8,5

5. Cnosuoro
cocTana

5. Hopmertie
(J>10 wme/a)

6. Hpemancrne
(48104 > 50 Mme/a)

7. Bopusle
(HBOy > 50 we/a)

(o1}

. Popaune
(ot 37 no 42)

6. Odgens ropaume
(Bomee 42)

7. WeRImouuTesIbHo
ropsAYNe — BBI-
me TOYKH KHrme-
HAA HA AAHHOM
BHICOTE

(o6eryno 97—100)

5. CHIBHOIIEI0T-
HEIE
(pH>8,5)
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Merounnkn MmHepasbHO# BOJBI, PacHONOMKeHHEIC BOJM3H JPYT OT Apyra
H TeHeTHYeCKH CBA3aHHHIE MeAy coboi, 00pasyloT MecTOpOKIeHHe MHHE-
panpHex Bojl. Haskmoe rakoe mecroposieHme oOBIYHO NPHYPOYEHO K OIpe-
JeJeHHOMY KOJIJIEKTOPY, KOTOPHIH mpeficTaBisger co0oil BOJOHOCHBIH DOPUCTHIH
IJIACT WM BOJAOHOCHYIO TPEIIHMHHYK0 20HY.

Honryps mMecTOposKAeHmil MUHEPaIbHEIX BOJX OHPEREIATCA Te0J0rude-
CRUMHM CTPYKTYpaMH, IUHAMHKOH IOJ3eMHEIX BOJ, HCTOpMeil MX pasBUTHA 0
pazpaborku. Tak, HampmMmep, KOHTYPH MHUHEpPAJbHEIX BOJ OOBIYHO OBIBAIOT
CABUHYTHL B CTODPOHY JBIKEHHA — K odary pasrpysknm. HomTypsr MuOrmx
padpadaTHBaeMBIX MECTOPOMJICHMI MHHEpPaJbHHIX BOI PE3K0 H3MEHAIOTCH
U TOCTCHEHHO COKpamalorcs.

Mecroposenua MuHepaabHHX BOJ 00BEJMHANTCA B 30HH M THJpOreo-
Joruyeckue obaacru. Hambouaee masecrHOil M APKO BEIPasKEHHON 30HOI Me-
CTOPOKJICHIIT MUHEDPalbHBRIX BOJ| ABIACTCA 30HA TeKTOHHYECKOrO pa3phiBa
B Homer-/lare, rjge Ha 8HaYnTEALHOM PACCTOANNM 110 JUHAM Pa3phiBa (1M POKOI
IMOJI0COi OJHH B3a APYrHM BHEXOAAT MUHCPAJIbLHBIC HCTOTHHKMN,

Munepansane Bogs miatgopM H MHHepaJbHBIE BOJBl CKIAAYATHIX 00Ja-
creil OTIMYAIOTCA APYr OT APYra; IMpHYeM BOJE PasHBIX TeKTOHUYECKMX paiio-
HOB UJH 300 Ha miaardopMax H cKIaf4aTHX oblacrsax rtoxe pasauunsl. Tak,
Hampumep, Ha maatdopmax B X ray0oKMX BHagmHaX o0HYHO QopMmuEpyHOTCA
COJICHBIC XJIOPHATPUEBHIC MJIH XJOPKAJIbIMEBOHATPHEBHE BOJIHI,

B noxemOpmiickux seicrymax Ha miatgopmax pacHpocTpaHCHEI TaBHEIM
00pas3oM mpecHsle THAPOKAPOOHATHEE BOAH, B criaguaThix 00/1acTAX BEIXOJE
MHHEpPaJbHLIX BOJ{ BCTPeYalOTCA BHAYMTENBLHO dwame, 4YeM Ha miaatdopmax,
n XAMAveckuit coctaB mx Gosee pasHoobpasen. OcofeHHO MHOTO MCTOYHMKOB
MUHEepaJLHEIX BOJ B 30He albOmilckodl ckaamdaTocTH. B Heill pacmpocTpaneHE
YIJIeKHuCaBe, CepPOBOJOPOAHEIE, pajmOaKTHBHLIE, a30THHIE H JpPyrHe BOJEL,

Yrierucislie BOAR TPHYPOYEHH K pailoHAM MOJIOAOH ByIKaHAYECKO
JeATebHOCTH M K IOTpaHMYHOM ¢ ImiaTfopMaMu IoJoce B 30He ajbmuiickoil
CRIaNYaTOCTH, TJle IMPOKO Pa3BUTHI IIPOIEcCH MeTaMopdmama.

Kpenkue cepoBojiopojiHbie MHHEpaJdbLHEIEC BOJK paclpOCTPaHEHH B Iepn-
depniinoit sone ckiraguaToil o6aacTy, rae nMel0TeA HedTAHBIE MECTOPOKIeH A 1.
CribHble pajimoaKTHBHEIC MUHEDaJbHBIE BOJB CBA3AHE ¢ TEMH O0GJacTAMH,
rae MMeoTeA WHTPY3WH KHCJIBIX MarMaTHYECKHX IOpOJi, Ppa30MTHX pasiio-
MaMH ¥ TpenjHHaMH.

MunepanbHsie BOOH B CKIATYATHX 00acTAX Hepegko 000ramaiorcs cie-
mudEaecKkuMu GMOMOTAYECKA a KTHBHBIME 3AeMeHTaMI: 6 pOMOM, HOAOM, MBIIIbs-
KOM, JuTHeM, ;kesqesoMm # 1. 1. CocTaB rasos mokaskBaeT Ha IIPOICCCH, KOTO-
pHleé IPOTEKal0T B MUHEPAJILHOH BoOJe.

Ha HKapkase sicHO mpociaesKmBaeTcA ceMb THPOTEOJOTHYECKHX 30H:
1) soma yraexmcaux sox Bomemoro Haskasza; 2) sona a3oTHHIX Tujipokap6o-
HATHHIX BOJ{ MEeJOBHX (JHIIeBHX OTJ0eHuil cemepo-samapaHoro Hankasa;
3) 30Ha a30THHIX THAPOKAapPOOHATHHIX BOJ IOPCKAX CAAHIEB Ha I0r0-BOCTOYHOM
HKapxaaze; 4) soma cepoBojopopnsix cyiab(aTHEX BOJ M3BECTHAKOBHIX Macc-
BoB CepepHoro Haskasa; 5) soHa cepoBojoOpOJHEIX XJOPHAHEIX BOA (TMma
Mamnectni); 6) sona yraexmeamx m azoraux Bop Mamoro Hapkasa; 7) mepude-
pHiiHBI MOAC METAHOBHIX BOJ TPETHYHHX ONTYMHHOSHEIX OTIOKEHHIl.

Brixon mMmmepaiabHEIX BOJ B cKiIajdarhix 00JacTAX MPOMCXOAMT IJIaB-
HHIM 00pa3oM B MecTax TepernfoB CKIafloK, B 30He Pa3BHTHA Pa3joOMOB H
TPEmuH H 00 cTpaTHTpagudecKHM KOHTaKTaM. BHXome Hambox «MuHEpaIn-

! CepoBoftopojinLie BOJE HMMEIOT PACIpPOCTPARCHHE TAK/Ke B ILIaTdopMmemmwx obia-
CTAX, 4 PaBHO H B paiiomax, rje meTAnbe MeCTOPOKAGHHA OTCYTCTBYIOT. Haywn. ped.
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30BaHHEIX BOJ OOBIYHO GHBAIOT MPHYPOYCHH K BTOPOCTENIEHHEIM, a He K I'JaB-
HEIM KaHalaM # cOpocaM, IO KOTODPHM, BCJIEJCTBHE (ojee CcBOOOHOTO TBHE-
HUsI BOJEI, OORIYHO HOJHNMAIOTCHA Oojece OOUILHER OIpPEeCHEHHLIE BOJBI.

Obnactu pacnpocTpanenua MuUHEPaIBHBIX RO

Obaacti pacmpocTpaHEeHNsA MHHEPAIBHEX BOJl TECHO CBASAHEL C Te0CTPY K-
TYPHEIME 0COOCHHOCTAMHE 3eMHOH KOpEHI.

Ha pme. VII-1 mpmeesena cxema paitommposanms MHHEPaILHEX BOJI,
cocraprennas A, M. OpunErnkosaM. Ha kapre Bes reppatopuss CCCP mom-
pasjenAeTess MM Ha 5 THAPOrCOJOTHYECKHX OOIacTei.
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Pume. VII-1. Cxemarwdeckas kapra HDpEPOIIBIX mupepanbaeix sog CCCP.

1 — 0061acTH YTIEHUCIRX BOM; 2 — O0JaCTH a30THRIX TEPMAJIbHHX BOM; 4 — ILaT(opMmenusie o0acTn

C HErasupymomuMu XJI0PHIHOHATPUEBRIMA 1 XJIO PHIHLIMIT KaJIbIUCBOHATPHEBLIMI BOTAMH (MEIKUMH TO%-

KaMi [TOKaBaHbl PafioHLl CePOBOLOPONHEIX M METAHOBLIX BOM); 4 — o0gacTH CJi1a0OMITHEe PaJIH30BaHHEIX BOTT

HODH! BEIBETDHBAHUA HPHCTANINYECKIX M MeTaMOP(HUYECKNX MOPOX, MECTaMU oforameHnsle METalIaMi |
PajioHOM; § — MHHEpallbHEIE HCTOYHOKM,

B ra6a. VII-4 npusogarcea temmeparypa u cocras IMIAPOKO M3BECTHEIX MU~
BepanpHeix Boy CCCP.

Crocofur Kamraska MHHEPAIBHEIX BOJ MOLYT OBITEH CAMBIMIC pasnoofpas-
HEMm (eM. ra. XX1V). Vraerncasie m cepoBOTOPOXHEEC BOXH OOBYHO Kall-
THPYIOTCA GYPOBEIMI CHBAKHHAMU WM CKBAXKHHAMI B KOMOWHAININ ¢ KOXOJ-
IMaMH ¥ IOTOJBHAMM,

PajmoakTuBHEIe BOJH Wamle BCEr0 KaTHPYIOTCA KOJOMIAMM, IITOMb-
HAMK, Gapparkamu, HeTaAyOOKNMH CKBakUHAMM. Pajnessie Bops KaOTHpyIoOTCA
riy0OKNME CKBajREUHAMH,

Jlist OleHKHE COCTOAHNA KaTTaKHEX COODY:KeHHl MMeeTCH CHeImaTbHE
NacmopT, yTBep:AeHnkl [1aBHEM KypOpTHO-cCaHATOPHEM yopasieamem Mn-
HECTepeTBa 3xpaBooxpanenma CCCP.

Jlast mpefoTBpameHns MOTEPH BOJH M Ta3a MEHEPAILHEE BOIH OT MCTOU-
HEKOB K MeCTY HOTPefJIeHNst I0/KAE HOCTYIaTh 0 MOJHO-3aTOTHEHHEM TPY-
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Tabauya VII-4

CocTaB HexoTopsix MuHepaasHhix Boj CCCP

Temnepa- XpMauecKnll COCTAB HCTOYHAKOB
Haspanne HCTOYHHKOB Typa, IiC (opmyaa Kypaosa)
1. Yrnernensle HCTOYHHKR
: HC03S03,
Hapsan B KmcioBsoncke 13,8 CO35 oM, 5 i
AL 58622
= HCOF Clgg
Eccentykn, merounnk Ne 17 13,0 Coz,sMn,sT—
01
HCOF,804
= 9 45°Y38
Cnasancknii B fl{emeaHoBOJICKe 54,9 CO§ gM3 4 o
: ' 29761
3 5 HCOg 5
Exarepunnncknii B BopmoMu 29,0 COf aMg o Na
276, s
HCO3,504
Iixepmyr (Apmenus) 64,0 » N5a7 25
: 72
o HCO3,
Apman (Bypar-Monromms) 8,0 CO35 1gFeg o13Ma 6 oV,
o ! ' 64" B2t
i HCO:.Cl. S04
Temusii mapsan IlaTaropexa 32,8 COf My , %{5{;‘_3_”_
Rl 58432
HC 33503
- 2 '48°VY36
CvuproBekuii Ne 1 B JHemesmopojicke 394 COf sMy g e
s ¥ NaggCagy
-11 (4 6a1.) 2.4 co3 M HCOgy
apacyn (Unrmuckas o6 i [ g ———
Py 35712 CﬂsDMgsz
ClgsHCO3
Apsan B ApMennu 20,5 Cog 0‘“3 3 _G_%a__zl
078, 75
2. CoJyieHBIC HCTOYHAKH
Crapaa Pycca (Hosropoackaa odir.) t—11 Mas g Na
' 72
Clgg
Cnapanck (Ykpamma) — 3,2 Na._
. 98
S0g0Clao
Wsxenck 74 M 49 m
Clzq
Mupropon g 3.0 Nag,
Clgy
Ynmnon (Vabexckaas CCP) 27,0 HySg 940M

7.5 Na?.’.
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H podonsseerue mada. VII-4

H 5 Temnepa- | XnMAYecKHH COCTAB HCTOYHHKOB
a3paf@ge MCTOTHHKOB rypa, °C (dopryma Kyposa)
3. CepoBolOPOANLIC HC10THHKA
Clgs
MaIIC‘CTHHCREﬁ Ne 4 27,0 HZSU 178 B]‘O 301“12 6 —N%
; ' ' -
Clgq
Tanru (darecrancxas ACCP), cks. 1 38,0 HySg 430M50 Tt
; ; 5928
St Cly711C0%
TFopauniit Kaiou (Ilcexynckne BOME) 59,9 M, — et
, agg
S04 HCO3,
Cepruepcrmii merogmmr Ne 1 (Hy#6or- 8,0 H,S, 053!\/{3,0 C—'VJ—H_
meseKasn 061.) ;i Ag7¥E20
Clgg
Vere-Kaura (IIpuypanne) 6,2 H,8g 350Ma7 0 Na
; i “88
8035Cly7
Hmoan (Vpan) 6,4 HsS M ——
290,14473.1 N339ca32‘\1g28
Clg71COS
Hemepu (JIarBum) — H250,025Ma,5 ‘Ni‘ig‘?azai
Clg;HCOZ,
CepHOBOJICK 67,0 H580 030M3,0 Pt
94
805 HCO,
Xunoso (Ilckosekas 00i.) 6,8 5S¢ 45My o T
) 87
. 507,
Jlrben-Bennknit (JIpBoBekas o6 ) 110 H38,087M2,1 Ca
: . 89
4. PaImoakTHBHLIC MCTOYHHKH
804,HCO3,Cly,
Ixanty6o (I'pyausm) 32,8 R“ﬁ,ssMO,s W
L HCOg,
Benoxypuxa (Asrraii) 35.2 Rngq oMo 5 o
’ ’ 91

HOprvMcuarnue, Munepanmsanmsa Box (M) Beipamenma B 2/a.

fam. Ilo pailomaM MUHEEpPAABHKX BOJ[ YCTAaHABIWBAIOTCHA OKpPYra CaHaTOpPHOI
OXpaHH, & BHYTPH OKpyra — TPHW 30HH OXpaHH € Pa3jm4HOil cTeNeHbLI0 Or-
paHmueHnii.

[lepBas 3oma, mpmieraomas HEeMOCPEJCTBEHHO K MCTOYHHKAM, SBIAETCS
30HOM HamfoJsee sKecTROro pesknMa. B Heil sampemaeTest MOCTOAHHOE M BpeMeH-
HOE IPOoKMBaHIe JINI], He CBA3aHHLIX HEIOCcpecTBCHHO ¢ pafoToil Ha Kypopre,
a TaKme Kakoe OB TO HE OBLJIO CTPOMTENBLCTBO MM 3eMIAHKIe PaboThl, He CBA-
saHHbe ¢ paboToil KypopToB.
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Bropas 30Ha OXBaTHBaeT TepPHMTOPUIO, ¢ KOTOPOIl IPOMCXONHT CTOK MO-
BePXHOCTHHIX M TPYHTOBHIX BOJ B MECTO BEIXOJIa Ha IIOBEPXHOCTh MAHEPAJbHEIX
NCTOYHHKOB, MeCTa HErIyOOKOi 0T HOBePXHOCTH 3eMIM NUPKYIANII MIHEPAIb-
HEIX U IIPCCHBIX BOJ[, CBA3AHHEIX ¢ MHHEDPAJLHBIME HCTOYHMKAMH, eCTECTBEH-
HEle I MCKYCCTBeHNHBIC XpaHWIHIA JedeOHEX BOJ M JedeOHEIX rpsaseii, pede6-
HEIe COODPY:KeHMs, UPHOpesKHbIe IOJOCH MOpeil M o3ep BOAMBH KYpOPTOB.

B »sroil 30me sampemaercA NCHOAb3OBaHHEE TEPPUTOPHH, YXy/Ialomee
MUHepaJbHHEE BOJH B KOJIHMYCCTBEHHOM M KadecTBeHHOM ormomenmn. B casm
¢ ATHM B IpejiesiaX [aHHO0il 30HK BCAKOr0 Pojia CTPONTEILCTRA, HCIONL30BaHIe
3eMeJLHEX, JeCHE X YUACTKOB 1T BOLOEMOB JUIA KaKnx-In00 neseil gomycKaercs
ToIbLKO ¢ ocoforo paspemenmsa MmectHoro (CoBera JemyTaToOB TPYIAMHXCH.

Tperes 30Ha 0XBATHBAET BCIO ILIOMA/b NHTAHAA ¥ (OPMHPOBAHIA MUHC-
palpHBIX BOJ,.



Taasa VIII

BOJIbl HEOTAHBIX MECTOPORIEHNII

Hopzemmsie Boxsl BeTsSHEIX MECTOPOKICHMIT I PAHOHOB, MEPCHCKTHBHEIX
B OTHOIIeHHU HedTe-raz0HOCHOCTH, ONACKHBAITCA B paloTax MHOTHX HCCIE0-
BaTeseil m ocoberno B TpyAax H. 1. Annpycosa, K. B. Xapmukosa, JI. B. I'o-
ayosaTaukoBa, M. B. A6pamosmua, K. Kpeitan-I'paga, H. T. Jlmagrpona,
B. M. Huxomaesa, B. A. Cyamma, I'. M. Cyxapesa, H. K. Hrmaro-
Bava, I'. A. Makcmmosuua, B. II. Capuenxo, A. . Cnnnna-Bekaypuna,
M. A. I'aramscroro, H. H. Pocronesa, M. C. I'ypesmua, B. A. Kporosoii
o ap.

Boxpmyo poms B mayuennm mOA3eMHHIX BOJ He(TAHEIX MeCTOPOKICHMIi
CHIrpanu pafoTH M0 00mIeil TUPOrecIOrny, MOA3eMHON THAPABIAKEe M JHHA-
MuKe IMO/I3eMHBIX BOX, THAPOXAMHE I APYTHM HayKaM. 3/leCh HMEIOTCA B BUIY
paborar @. II. Casaperckoro, A. @. JleGemena, A. M. Opunnnmkosa, 0. K.
Jlaare, B. JI. JImuxoma, II. II. Kamwenrtosa, A. H. Cemmxartosa, JI. C.
JleiiGensona, B. H. IMenkauesa, M. A. Yapmoro, M. E. Axsroscroro,
I'. H. Kamencroro, A. W. Cunnna-Bexaypura, M. Mackera, B. B. Jlamyka,
I'. B. Huxauesa, II. . Hoxy6apunosoi-Koummoii, C. A. Xpuctnanosmua,
B. . Bepmaackoro, Y. ITaxsmepa, A. II. Bmrorpagosa, H. H. Crapsamosa,
O. A. Anexmna, A. H. Byneesa, B. A. Cokomosa n gp. B Hacrosmee BpeMs
nMeeTcA CPaBHUTENLHO OOMHMpPHAA JHTEpAaTypa, OCBEeMAIMmas HeTAHLEC BOJIH,
HX NPOMCXOsK/eHHe, GOPMBI 3aleraHUA W J(BIJKeHHE B MOPOJAX HeTAHBIX
MEeCTOPOJK/IeHHI, 3HAYCHHe WX IPH pa3paboTKe HePTAHEIX W Ta30BHX 3a-
Jeeil, poab B (GOPMHPOBAHWE, COXPAHCHWW W DPA3DPYIIEHHH HOCICHIX
" T. T :

ITo BomaM HeTAHBIX MECTOPOMKICHMI HMEIOTCH W cIpaBOYHEE MOCOOHA,
cocrapicHHEIe B mocaenuee BpemA (CmyTHmk moleBoro reosora-HedTsHMKA,
r. II, 1954).

IdTo mocyefEee OGCTOATENLCTBO M ABHIOCH IPUYMHON TOTO, YTO B HaH-
HOM DPYKOBOACTBE BOIH He(TAHBIX MECTOPOKIEHHH XapaKTepusyloTcsa B He-
GoxpmoM ofbeMe, IPH 9TOM MaTePHAJ M3JIATaeTCH TIaBHEM obpaszom mo pabo-
tam H. K. Urnarosmaa (1940—1950), B. A. Cymmma (1935, 1946, 1948)
I'. M. Cyxapesa (1947 —1956).

Ha ceropmn ot paGoTst MO3KHO cuMTaTH OCHOBHEIME B 0GJMacTH HeTAHOIM
TAIPOTE0JIOrHA, XOTA B HUX HEKOTODHIe MOJOMKEHWA M He ABIAIOTCA Geccrmop-
HbIMm.!

' Hanbonee BamuiiMu B 00macTn medT Amoil THIPOTEOIOr N, TAIQNUMHA HOBOE HATpA-
BJIeEHe 5TOM OTPACHA HAYKH, ABIAKTCA Hocaexuane patorer BHUTPH (M. A. Taransckoro,
B. A. Kporosoi), BCETEM; (M. C. I'ypesmua u gp.). Hayun. ped.
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§ 1. KIACCHOUKALIIA NOJA3EMHBIX BOJ HE®TAHBIX MECTOPOKIEHNI

Berpeuaemsie B pailoHaX He(TAHBIX M Ta30BHIX MECTOPOKACHHIL IIOI3eM-
HEe BOMH MOMKHO pasjenuts Ha tpm Baga (pme. VIII-1): 1) rpystoBme;
2) miracToBHe HaIOpHBEe; 3) TPeMUHHEE HAIOPHBIE BOMIHL.

I'pyrToBbie BOABI. DTH BOJAL CBA3AHHI C HEPBHM OT MNOBEPXHOCTH BOAO-
NPOHANAEMEIM CJIO0eM, 3aJeraluuM BhIe mepsBoro Bogoymopa. OOmYHO 5TH
BOJiE OHIBAIOT IPHYPOYCHBl K Pa3JM4IHEIM FeHeTHYeCKAM PasHOCTAM YeTBepTHY-
HHX OTIO;KeHHIT, MOKPHBAIOIAM KODPEHHEIEC MOPOJEL.

XuMAYecKHid COCTAB 9THX BOJ
ompefieifeTcad ~ XapaKkTepoM TOPHBIX
MOpoJ, B KOTOPHIX 3ajeraloT M JBH-
JKYTCA OTH BOMLI, HAJIMYmeM B paiioHe

MECTOPO/K/IeHN ~ KPYIHBIX TeKTOHH- jflilﬂlfllllﬂl

L

YecKHX TpPemuH H 30H TEKTOHNYe-

CKOX HAapYMEHnWii, 0 KOTOPHEIM IUPKY- / 4;:1"""" S
JApYIOT HANOPHBIC TePUMHHLIC BONE, 77 // M /////I
WHOT/Ia OCHOKHAIOMIE COJEBOM M raso- -

BHII CcOCTAB TPYHTOBHX BON, M TI'HJ- W [
POJIOro-MeTeo poJormIeckoit  obcraHOB- 5 Ao I

KOif, B KOTOpOil HaxommresAs paiioH
mecroposgennsa. Iloatomy B paifomax
He()TAHEIX MeCTOPOK/ICHUIl HMeI0T pac-
npocTpaHeHNe IpecHble W MWIHEpajH-
30BaHHBIE TPYHTOBEIE BOAE THAPO-
rkapOoHaTHOrO, cyabdaTHOT0, XJI0PHT-
HOTO ¥ CMEIIAHHOTO cocrana.

IL1acToBbie HAMOPHBIE BOJBI. JTH = vz
B L e Puc. VIII-1. Cxema sajeramms mopsem-
CTA% TOPHUZ HOPUR, YURCIByIOTRNE S HEIX BOJ ;]EII:fTﬂuOPO MECTOPOKICHASA.
pazpese He(TAHOTO MECTOPOKACHHA W

- | — TMPOHHNAEMEIE TOPOAL; 2 — HeNpOHWIaec-

IpHjeraomero K HeMy paHnoHa. Mple TOpPOALI; J — HedTh; A — NOBEpPXHOCTH

IPYHTOBHIX BON; 5 — IpyHTOBEIE BOfL; B —
OTHOCHTEIBLHO BC(IJTRI{OI‘O maacTa BepXBIe WIACTOBEE BOK; I’ — IIPOMEHYTOHKE

II7TACTOBBIC BOJIBI Pa3/eATCA: Bofn; [ — KOHTYDPHEIE BONEI; E — IO0mMBeH-
1 Hue BOJK; #K — HINGHAE TIAaCTOBHE BOALI; 3 —
) Ha ILTACTOBEIC BOJIBI, 3a/Icraio- TPEIIUHEEE BOJEL

mue B HeTAHOM TIacTe;

2) maacToBBie BOAHL MOCTOpPOHHmE (IyE[Le), He cBA3aHHEE ¢ HedTAHOI
BAJICHBIO.

B csolo ouwepemh INIACTOBHIE BOJH, 3ajieralomue B HedTAHOM IIIacTe,
O pa3/ieAKTCA: Ha KOHTYpPHEIE (KpaeBwle) BOJIE; BepXHHe KOHTypHEe (BepxX-
HIIe KpaeBsle) BOJEI; MOJONMIBEHAKE M IIPOMEKYTOUYHEIE,

HouarypuwmMu (KpaeBB MN) Ha3sBalOT BOAH, KOTOpPHE 3a-
JIeraioT B HIDKHNX 9acTAX He@TAHKX MIACTOB I MOANADAIOT HeTANYIO 3ajeiihb
€O CTOPOHHL KOHTYypa He(TeHOCHOCTH.

BepxEumMHE KOHTYDPHHBMHA (BepXHUMHE KPaeBhIMI) SBIAIOTCH
BOJHI, 3aJeralomue B BepXHeil yacTH HeTAHOrO ImilacTa, BEIXOAMe Ha JHEB-
HYI0 TOBEPXHOCTH (B MOHOK/IMHAJNAX, Pa3pyMeHHHIX CBOJAX aHTHKIHHAJeil).

IIogomBe HHE MHA Ha3sBalOTCA BOAL, pacIpocTpaHeHHEIE B IIpe-
menax HeTeHOCHOH CTPYKTYDPH M 3ajerapmpme B HIDKHeH gactm HedTAHOTO
mIacTa.

K mpoMes yTodHBE M OTHOCATCA BOJB, NPAYPOYEHHEEe K IIPOHH-
MaeMBIM MpPOMJiacTKaM, 3aJeralomuM B HeTAHOM IJIacTe W HACHIIECHHBIM
TOTBKO BOJOMH.
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IlnacroBsic BogE (IIOCTOPOHHNE) MOAPasfeldd0TCA Ha BepXHAe W HIZKHUE
BOJIEL.

B e pxuuME Ha3HBalOT BOJL, 3aJeralomue Bhllle TaHHOTO pedTAHOTO
acTa.

Hu: B ¥ M#A HA3HBAIOT BOJH, BCTpedaeMmble HIGKEe 3TOTO e ILIACTA.

B paspese MeCTOPORACHIA MOTYT HMETh MECTO HECKOMbRO BEPXHIX M HIT-
HUX BOMOHOCHBIX TOPHBOHTOB ¢ ILUIACTOBHIME (MOCTOPOHHHMI) BOJAMH.

Tpenymnbie (TEKTOHMYECKNe) HANOPHbIE BOJBIL. Atm BOAH 3ajeranT
M MUPRYJIAPYIOT WK B OTAGTBHBIX TEKTOHMYECKAX TPEMWHAX, N B 30HAX TEK-~
TOHMUECKAX HaPYIICHTH, IMEIOMIX MecTO B pafione HedTAHOTO MCCTOPOMRICHMA.

dt; Bojisl HANOPHEE, 4ACTO MOCTYyHAlOT ¢ GonbmuX ray0uH, mepeceraior
Ha CBOGM IYTH BOLOHOCHEE FOPHBOHTHE C MIACTOBRIME BOaMH, CMEIIHBAIOTCSH
¢ UMM, M3MEHAA IPH DTOM KaK CBOM TepBOHAYATbHEI COJMEBOH M Ta30BHIT
cocTaB, TAK M COCTAB INIACTOBHIX BOJ M WX THJPABINYCCKMIL PEFRUM.

KpomMe mepeuHCIeHHHX MOA3GMHEIX BOA HeTSHBIX MECTOPOKICHNIT,
B paspesax IOCHG[HAX Ha OJRCIVIYATAUMOHHEIX MUIOMANAX BCTPCUAlOTCHA
BOJIH, BBeJICHHHE MCKYCCTBeHHO B medTAHOIl miacT mpm OypeHMN CKBAKHH,
peMOHTHHIX pafoTax, INIOMATHOM W 3aKOHTYPHOM 3aBOJIHCHMI.

OHE 4YacTO OCJIORHAIOT ECTECTBEHMHBIE TIHIPOTEOJOrHIecKue YCoa0BUA
MeCTOPOKAEHIA U IIPH MCCIe0BaHUAX COMEBOTO H Ta30BOr0 COCTABA He(TANRIX
BOJ 9TO OBCTOATENLCTBO BeeT/ia HeOOXOMMO YIATHIBATE.

Hawomen, B HedTAHBIX macTaX COLEP/KATCA TAK HasbBacMad dramaecru
cpsaszannasn soga (cM. ri. I), okassBalomas BIOAHMC HA HedTeoTHAUY IUIACTOB,
qTO BUAHO W3 caepyiomeit GopMyis

_ Sy'—=§ 7
K==, (VIII-)

rae K — rkoadpdunument medreoTnaud mIacTa B JOMAX CZWHOIEL
S, — obmas BOJOHACEIMEHHOCTE ILIACTA, Y5
S, — copepskanme (UaMIECKH CBA3ANHON BOABL, % (B cpemneM copepa-
pme 2TOI BOMH B He(TAHOM IIJIacTe COCTABIAET 15—25%).

§ 2. JIBIGKEHHE KOHTYPHBIX BOA B HEOTAHBIX W TA30BBIX
MECTOPOMRIEHHAX

Tlpu oaHOBPEMEHHOM HPHCYTCTBAHM B ILTacTe (RommeRTOpPE) SRMIKOCTH
(Boper, HehTM) M Taza OHH DACHPEJEINAIOTCH COOTBCTCTBEHHO MX YJeJlbHEIM
BECAM.

Tpn aNTHKIAMHEATEHOM CTPOCHHI HeQTAMOr0 WM TazoBOTO MECTOPOFKCHIS
ras CKAIJTMBAETCA B CBOJOBOI 4aCTH CTPYKTYpHI, Hedrh — Hmske, a B IOHM-
JKOHHEIX UYACTAX KpPBUIBEB — BOJA.

Ipamina, pasfexsiomas B Iacre Tas ¥ BOJAY, HA3bBaeTcA Ta30-BOAA-
HEIM KOHTAKTOM, JJIA KOHTYPOM Ta30HOCHOCTH, a TPaHWIA, KOTOpas pasjienser
nedTh ¥ BOMY, — BOTO-HCQTAHEIM KOHTAKTOM, MM KOHTYPOM neTeHOCHOCTH
(pme. VIII-2).

B momornx HedTEHOCHHIX M Ta30HOCHBIX CTPYRTypax mpm GoabIoi
MOIHOCTT TPOAYKTHBHEX IIACTOB PABINYAIOT BHCHIHME KOHTYD nedre-
HOCHOCTH (ra3oHOCHOCTH), TPOBOJNMEIL IO KpOBjge ImjacTa, BAYTPOHHIIT
koHTyp medreHoCcHOCTH (Ta30MOCHOCTH), KOTOPHIL IPOBOMHUTCA TO MOAOIMBE
mracra (pue. VIII-3).

B cayuae, otsegatomem pue. VIII-3, crpammmnr, mpolifileHHke B Mpesie-
JaxX BUYTPEHHETO Koutypa HedTeHOCHOCTH, BCKPOKT GeaBoiuyio HedTh,
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A CKBA/KMHE, TpoGypeHHEe MEKNY BHYTPeHHAM M BHEIIHAM KOHTYpaMmim, —
nedTs BMecTe ¢ BOJOIf, 3a TpejeJaMH BHENIHEr0 KOHTypa — BOY.

Ilpn mapieueHMN CKBa;KMHaMH HeTH WM rasa KOHTYPHas BOJAA MONHM-
Maercd BBePX II0 BOCCTAHMIO IUIAcTa, 9YTO COOTBETCTBYET CTATHBAHHIO KOH-
Typa He@TeHOCHOCTH (Tas3oHOCHOCTH) B TOPH30HTAIBHOI IIOCKOCTH.

CrArnpanue KOHTYpa HedTeHOCHOCTH (TasoHOCHOCTH), B 3aBUCAMOCTH
o1 ¢mamuecKMX CBOHCTB TOPHBIX MOPOJ, Claralomux IPOAYKTHBHbI ILIACT,
H yCJOBWil pKCINIyaTanud, MOeT GhTh PABHOMEDHEIM HJIH HCPAaBHOMEDPHBIM
BO BpEMEH.

PaBHOMEpHOE CTATHBAHHE ROHTYpa He@TeHOCHOCTH OGBIMIO HMEeT MecTe
B YCITOBHAX OFHOPOMHOI HIPOHMIAEMOCTH IiIacTa M TpPH IpaBUILHOI ero
pkcmryaranun (ONTHMATBLHBIL 0TOOP
HedTH IPH OMYCTHMBIX JIENpPeccHax
MJACTOBOTO JlaBJieHns W Jp.); He-
paBHOMepHOe —IIPI Pa3JIAYHON MPO-
HHMAEeMOCTH ILIacTa Ha OTAeIbHBIX
ero ydacTkax ® HeIPaBWJIBHOM CIIO-
cofe pRemIyaTarun (WHTCHCHBHBIIL
orGop HedTE Ba cUeT HEXOMyCTH—

R
C) . B2 B [
Pme. VIII-2. Cxema  csopoBoii miacrtosoit  Pme. VIIT-3. Cxema aaiemu pedTH B 100~
3ane;iu pedTu ¢ TA30BOI IATIKOI. ~ roszaneraomem aacte GO kmoil MOIHOCT .
1 —ras; 2 — gehTh; 3 — Bojla; A — KOHTYD He- 1 — HedTh; 2 — BoOfa; A — BHEUHNA HKOHTYp
¢renocHocTH; 5B — KOHTYP TasOHOCHOCTIH. HedTenocHoCTH; B — BHYT peHHuil KOHTYD HEJTe-
HOCHOCTH.

MOH JieIpeccuri INIacTOBOrO JaBICHNA U np.). Ilpm sxemryarauunm mHedrs-
HEIX MECTOPOFKACHMIl KOHTYPHEIC BOJE HMPOABHTAIOTCA OT HAualdbHOTO KOH-
Typa HE(TEHOCHOCTH K MOCTEAHEMY DAY ORCIUIYATAIMOHHBIX  CRBAKIH
(mmu opHOIL aKCILIyaTAallHONHOH CHBajKHIHE, 3aJ00KCHHOIT B LCHTpE B3aJieiki),
mpu arom I'. H. Hamemcrmit m pp. [1953] pasamdgaoT TpH poja JABHAKCHIA
ROHTYPHEIX BOJI:

1) pona ABInKeTcA ¢ MOBBILIEHHOH CROPOCTHIO M oOrounsaer He(Th;

2) BOfla ABIKETCA ¢ TOIl 3Ke CKOPOCTBIO, UTO I He(Th;

3) Boja momHEMaeTcsA BBEPX, ofipasys KOHYCH OOBOJIHCHNA.

C pBuyKCHIEM KOHTYPHBIX 11 OJOMIBCHHEIX BOJL CBABATO obpopgaenne Hed-
TAHEIX I TA30RBIX MecTOoposkpeHuil, aua 60pu0OBl ¢ KOTOPHM HPUXOANTCA Mpe-
[yCMATPHBaTh CHEIUAIbHEE MEPOUPUATHA.

A. . Cuumm-Bexuypnn {1948] mpepaaraer pasiamdarth JiBa Caydaft 006-
BOTIHEHNA !

1) ofBopHEHIE BCETO MeCTOPOKICHNA;

2) ofBogHeHHE OT/ACIBHBIX aedTATRIX CHBaKIH,

OGBONHEHNE BCErO MECTOPOKACHIS IPU PaBHOMCPHOM CTATHBANINN  KOH-
Typa HCQTEHOCHOCTA COOTBETCTBYET HOPMAMBHBLIM YCJAOBAAM HRCIIyaTalin
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MECTOpPOH/IeHIA, OHO CIOCOOCTBYET MOINOMY WU IHOYTH IIOJTHOMY M3BJICYCHUIO
HedTH ®W3 miIacra.

O0BojiHenne mpU HePABHOMEPHOM CTATHBAHMM KOHTYypa He(TeHOCHOCTH
YACTO MPHBOAMT K 00pasoBaHMi0 TaK Ha3KBAEMEIX «A3LIKOBY 00BOHeHHA,
KOTOpHIE pacuJacHAIOT HePTAHY0 B3ajledb Ha OT[elbHEE ydacTku (Oa0Km).

To ke caMoe IPOMCXONWUT X OpPH 00pasoBaHWH KOHYCOB O0BOJHEHUS 3a
CUeT IOJI0MIBEHHEIX BOJ.

(O0BOTHEHNE OTNEALHBIX HePTAHHX CKBA/KMH MOKET OBITh BLIBBAHO pas-
AWYHBIMY I[PUIAHAME, HAIPHAMCD, 3aXBATOM 3THX CKBa/KMH ABLIKAMH H KOHY-
caMu O0BOJHEHHA, TeXHHYCCKUM COCTOAHMEM CKBa/KMH H T. I

[Ipu arom pasimuaior caepyiomue ciaydan obsopnenusa [I'. H. Kamemcxmii
m ap., 1953j:

1) obBojueHNe KOHTYPHEIMA BOJaMH CKBajKHH, DAaCHOJIOKeHHHIX B IIpe-
Tmesax KOHTypa He()reHOCHOCTHE, B IEHTPANBHOH 9YacTH CTPYKTYPH;

2) oﬁnop;nelme TOJ[OITBeHHBIMA A KOHTYDPHBIMH BOJAMH CKBajKHH, PacIo-
JO/RCHHEIX O3 KoHTypa He(TeHOCHOCTH;

3) oﬁnonﬂelme HIGKHEMH ¥ BEePXHHMHI ILIACTOBEIMH BOJaMH IIO prGaM
I 3aTpy0HOMY HPOCTPaHCTBY;

4) oOBojHEHHIE, 06YCIOBICHHOE TEXHIYECKAM HECOBEPIIEHCTBOM CKBa/KMH.

O6BojHeHAE, He OTBEYaloIiee HOPMAJBLHHIM YCIOBHAM 3KCINIyaTal[HH Me-
cTOpOKCHNA, OPHBOANT K moTepe (OCTaBlIeHAI) HeTH B He/pax 3eMIH,

Jlus yMeHBIICHNA 3THX NOTeph HeOOXONHMO yIPABIATH JIBIKCHHCM KOH-
TYPHHX M IOJOIIBEHHLIX BOJ, YTO [OCTHTAeTCA PAaNHOHAIBLHOH CHCTEMOil K-
cIryaTanun HeTSAHEIX B Ta30BHX MecTopoxAeHuil. B odmux yeprax cymuocTs
5TOH panUOHANBHONE cHCTEMBI CBONHTCA K CIeAyOIeMy.

1. [Ipm sKcmryaTamud IJIacTa ¢ BOZOHANOPHEIM PE;KUMOM 0160p Hedrn
IOMKeH GBITH PABHOMEDHEIM, IIPH 3TOM Heo0X0AMMO, 4TO0H OH IPOM3BOJHIICH
IpH JOMYCTAMEX Jempeccusix IuacToBoro masiaeEmA. Ilpm rasomamopmom pe-
JKUMe IIacTa DKCIVIyaTaluud JOJKHA BECTHCh C COXPaHEeHHEeM COOTHONIEHMI
B TaBIEHHAX rasa I MO3CMHEIX BOX, KOTOPHE MMEIH MECTO 10 Hadaja dKCIIy-
atanum. ITpn peskoil gerasanun HeTAHOM 3aliesKu, B ra30BYI0 WMANKY J0JGKHA
TMPOH3BOAUTLCA BaKaTKa Tasa.

2. Bo nzbe;ramme oﬁpasonamm ABHKOB KOHTYPHEIX M KOHYCOB IIOJIONIBCH-
HLIX BOJ, B HAYAJIBHOM CTajMu HKCIUIyaTal(nm ((bonTaHHHH OePHOJ) MOIIKEH
MPONBBOATLCS orpanuqennmn I paBHOMEPHEIH OTGOpP JRHUJIKOCTH.

3. B koneuHOii cTagum paspalOTKHE MeCTOPOMEAEHHA (HACOCHHIL Tmepmon),
KOr/a mocJeiHee B 3HaYNTeILHOM 9acTH ye 00BOTHEHO, 0/KeH IPON3BOJUTECH
yenmaersHi or6op medTr (mpn raIy60KOM CIycKe DKCINIyaTallMOHHOI KOJOHHEI),
970 cHOCOGCTBYET 3aXBaTy ILIACTOBEIME BOZAaMA He()TH, OcTaBIIeiica B OT/elb-
HEIX y9acTKaX IUACTa, BOSHOKIIAX IPH PACLIcHEeHAN ero A3HKAMA I KOHYCaMH
00BOJIHCHNIS .

4. Jlna Gopebm ¢ sA3sKkamMu OGBOAHEHHA, 00pa3ylONUMHUCA 3a CIET KOH-
TYPHEIX BOJ, MOKHO IPOMBBONHTE OTKAYKY BOJB U3 CHEMUAJIBHEIX Peryim-
POBOYHBIX CKBayKUH, MPOXOAUMEIX B 3aJHAX 9aCTAX ABKIKOB, YTO TPHUBOIHAT
K OTPHIBAHMIO MOCHEJHAX OT 00BOJHACMEIX He(TAHEIX CKBajKuH.

Bopsba ¢ ofBogmenmeM HedTAHHX CKBa:KHH, 00yCIOBJIEHHBIM KOHYyCaMl
MOJIOTIBEHHKX BOJ, IPOH3BOUTCHA IIyTEeM:

1) GecromycHOIl SKCILIyaramuu, IPH KOTOPOH m3 HepTAHKX CKBasKUH
OJIHOBpPEMEHHO OTKATHBalOTCH HedTh M Bojla ClENUAaJbHBIMH [IByXCTyIeHYa-
THEIMH HACOCAMIT;

2) mevenTask CKBayREH OT 3a008 10 BOJOYHOPHEIX ILIACTOB;

3) mpexpamenns HKCILIyaranmm o0BOJNEHHOM CKBa;RMHBL HA BpeMd,
Heo6XomMoe JJIsI eCTECTBeHHOTO chajla KOHyCA.
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VYupapienue [ABHKeHHeM KOHTYDHHX BOJ OCYIIECTBISETCA He TOMBKO
Hepednc/JeHHHIMHE, HO 4 JDYTAME MepOIpPHATHAME, B YACTHOCTH, IyTeM HAaTHe-
TapdA BOJLl B BOAAHYW0 4acTh HedTAHOro miacra vyepes CHeEAJbHEE HarHe-
TATeJbHHE CKBaRHHEI, T. €. HOCPe/CTBOM TaK HA3HBAEMOT0 B3aKOHTYDPHOTO
B8aBO/IHEHAA,

Ilocrepnee B HacToAmEee BpeMs OpEMEHAETCA HA MHOTHX HedTAHHX Me-
cropoenanx CCCP u ocobenno ma wecropompenmax Broporo Baky, rme
oHO OO BHE/peHO B IIEPOKAX MacmTabax m Hayuso 060CHOBAHO HAIIEME
YUeHBIMHA,

Mapectno, 4to mpm BoRoHamOpHOM peskEMe HeTAHOTO mjlactTa Hamop
BOJIH B IOC/JIGJIHEM AABJIAETCA INIABHHM HCTOYHHKOM 9HE PIHE JJIS O POIBHRCHEA
sepr K cksasxkmuam. Ho mpu nuarensnoil axcnayatanmm raybokosaneraomax
IJIacTOB, WUMEWIMAX oTjajJeHHue o0/JacTH NHTAHAA, MIACTOBOE [aBleHue,
OIpe/ieJ AEMOe HAMOPOM IIACTOBHX BOJ, CHARAGTCA, ITO I PABOJAT K Ha/lCHIIO
pebuta ckpasran 1 No6uva HedTm Mo Beemy Mectoposxienmo. B obmem Bmme
9TO IJIACTOBOE [aBjeHHe BHpaxaeTcA (opmyaoi

o Hy
Pi= -m”".

(VIII-1)
rpe” P — pejMumHa MIACTOBOTO MABNGHHA, ama:
f — BricoTa cTOn0a BOJH B CKBAIKEHHE, M
.Y — YIGJBbHHIH Bec BOJIH
10 — Bricora Bogsmoro croxba, w, OTBeYAOMmMAaA MABICHEI B 1 amm.
-

wa A MOANep/RAHEA IIACTOBOrO JABIEHHA, 4 9aCTO A HCKYCCTBEHHOTO
HOBLINCHAA ero M NPOA3BOMMTCA 3aKOHTYPHOE 3aBOJHEHME, T. €. HATHCTAHH®
BOZibl, 3a0mpaemoli HacocaMm M3 IOBEPXHOCTHHIX BOJOTOKOB M BOJOGMOB Milm
BOJ103a00PHKIME CKBAKAHAMA U3 IO PYCAOBEX MOTOKOB MM OPYTEX BOJAOHOCW
HEIX TOPA3OHTOB, B CHENHUANBHO 000Py/OBAHHKE HATHETATeNAbHKE CKBAKHHE,
OpoXoAHMEE 3a KOHTypoM Hedremocmocrtm,

Pacuer npuemnoit cnocofnocta (Beamumas TMOTNIOMENAA) HATHETATeIbHEIX
CKBaRUH NPOH3BOJMTCA IO GopmynaM HOJ3eMHON T'HJPaBINKE W AMHAMEIKE
MO/I3eMHEIX BOJ, W3 HUX 49acTO HOAB3YIOTCA Clefiyomeil (opmyroil

v, KhAP
0= .
0,0425bu lg,—r—

; (VITI-2)

re  — mor;oTATenbHAA CIOCOOHOCTE CKBAYKHHE, ME [eymuu;

K — spdpexrannan mpormmaemocts, dapcu;

b — obvemnnit kKoappumment (nas somm b = 1);

f— JHHAMAYCCKAA BA3KOCTH JRUTKOCTH, CAHTANYA3H (IA BOAH 4 = 1)

h — apdperTusras mommocTs MmIacTa, A

AP — nepenan memkay faprenweM Ha 3a60e B HATHOTATONBHON X HedTa

HOHl (JKCIVIyaTAU@OHHOR) CKBA;REHAX, QMM

r— pajguyc CKBayKEHE, AM;

R — paccrosinme Mely HarHeTATeJbHOH = OKCIIyaTAHOHHOI CHKBaMKH=
HAMO, M.

.
?

Jliis mpoeKTHpoBaHMA BaKOHTYPHOTO BaBONHEHHS HE0GXOMmMEL THJIpO=
TeonormiecKue fannuse (ModoeHAe 00JacTH NATAHEA IJ1ACTA, CBAZD KOHTYp=
HEIX BOJ ¢ 3T0il o6nacTeio, gmamueckme cpoiicTBa W XIMEUECKHil cocTan BOJ,
u 1p.), pusamieckne cpoiictea HeTAHOrO mracTa (MpoOHEITACMOCTD, OO PACTOCTh,
TPEMAHOBATOCTE W 1p.), CXeMa PACIOIO/KeHAA HATHETATENBHKX U HeTAHEX

11 3akas 599,
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(axeTTyaTamOAARX) CKBAYKUK, 3aBUCAINAA B CBO0 ouepelb 0T oMbl BATERH,
cucievul paspaborkm m T. I.

Bajxueiimee spaucnue npyu 3aBojHEHUN HMEOT @uanueckne CBOHCTBA W
XHMHYCCKEN coCTaB BOJAK, 3aKaunBaeMmoil B TlacT.

Ina sakaukm MOTYT HPHMEHATECA DOBEPXHOCTHBIE W TOJBeMHEE BOJBI,
oTBeuaongie caelyiomuM TpeGopanusam (Bpevennbie TpaBpia TeXHHYCCKOM
aKCIMyaTalmu HedTAHKX W TasoBHX mecToposkyennii, 1955):

1) copepskanme MeXaHWYecKHmX Inpunveceil He Jomkpo Owth fonee
1 m2/a; i
2) Bojla He [OJN;KHA BHSHBATL KOPPO3UI TPYyOONPOBOJIOE;
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Pre, VITI-4. Cxema KapTh, XapakTepusyiouwas cocroanme O00BOAHEHHOCTH HEJTIROTO
mecropomaenuna (mo I'. M. Cyxapesy).

1 — MepBOHAYAJNLHLIN KOHTYD HeTeHOCHOCTN; 2 — KOHTYD He(TeHOCHOCTH Ha ATy COCTABICHUA KapPTH ;
3 — ciBaminHa (CJeBa: B YHCAnTENe — MaTa BCTYIIEHNH CHHAMKNHL B AHCTIIVATANNIO. B 3HaMEHaTele —
RaTa NGABJEHIA BOML; CIPaBa: B UHCJIATeNe — CYTO4HAA H06nYa He)TH B TOHRAX. B BHAMCHATECE — CYTO4=
Tl 1e6UT BOLL B TOHHAX: BepXHAA TOJYOKDYMHOCTL: B UHCANTENE — CPEMHECYTOURKI 1elnT nedTn sa
MepRLI MECAIL BRCTIIYATAIlNN B TOHHAX, B 8HAMEHaTeJle — CPellHecyTou b ne0uT POl 82 NepERIH MecAL
BKCILIYATAINN B TOHHAX; HIFHAAA MONYOKPYHKHOCTH: HUEPH 25,560,755 — ¢ o0BORHEHHOCTH CKBAMMHBL
Ha J1aTY COCTaRJEHUA KaPThi, MONHOCTHIO BalITPUXOHAHA — 1009, OOBONHEHNC CKBUMNEL, 4 — CHBaMH-
Ha, ODOJHOCTHI 00BOJHHBLIAACH TOCTOPOHHEN BOJOI.

3) cojepmanne jkejeza B ORucHO# ¢opme He JIONKHO TIpeBHINATH
0,5 me/a:

4) poma JOMIRHA COXpaHATE CcTa0mabHOCTE B INIACTOBRIX  YCIOBHAX,

5) Boja He JIOJKHA COJlepaTh NpmMeceil nedru Gomee 0,5 me/a;

6) Bosja me JlOMIKHA cOJleP;RATh BOJOpOCHedl W MEUKPOOPTanu3noB;

7) Bojia He [10JKHA CHMYRATH IPOHUIIAEMOCTH HOPOJ HPOAYKIHBHOTO TO-
pu30HTa;

8) npm conepsranun B Bofe pactBopenunx H,S, CO, oma jouaskna mop-
BepraThCsa aspuaalum.

B zagiiouenne CIefyeT OTMETHTH, 4T0 OOTBIIYH Podb JJfA yHpaBJIEHHA
JBHIKCHIEM KOHTYPHBIX BOJA HTPalT cHCTeMaTnuccKue Habnlojlenns 3a NosBle-
HueM BOAH B HedTAHBX (SKCINyaTallHOMHBIX) CKBajRUHAX.

Peayabratsl 8TuX HaOMOfeHnil MCNOABL3YOTCA JUIA NOCTPOCHHS KapTH
00BOJHCHEA MECTOpPOIRIEeHuA., .

Mertoanka HocTpoeRnA TaKnX KapT, a PABHO MOPAJIOK IOJIb30BAaHUA HMH,
AcHm W3 cXeMH, Nokasamuoii ma pmc. VIII-4, '
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§ 3. TEOTHAPOAUHAMHNYECKAA 30HAJIBHOCTE N OCOBFHHOCTH COJIEBOTO
COCTABA BOJ HE®TAHBIX MECTOPOMRIEHIN

Cupporeciornueckne ycjioBus He@TAHBX U TasoBRIX MeCTODPO:RJCHMIL,
HedTe-rasoHoCHBIX palionos m obnacteil ompepeiAICH:

1) crpykrypumvm ocobennoctavm MectoposjicHnii m Golee KpymHEIX
paiicnop m o0aacicil, B KoTOphe BXOJAT MECTOPOK/ CHHA;

2) amrtosiorneil u COCTABOM TOPHHX IOPOA, YYacIBYIOmUX B CTPOCHHH
MecTopojicnnil, nedrenocnuX paifionoB m obaacteil;

3) KOJJIEKTOPCKUME U IVIABHBIM 00pasoM QuibTpalHOHHBIMI CBOIlCTBaMH
TOPHBIX  TOPOJL;

4) reoxormueckoil meropmeil GopmMupoBaHIA MECTOPO;RJICHNA B TecHoil
cBA3n ¢ uetopueil pasBuTns paiiona nam obnacTo, B KOTOPHX HAXOJUTCA Me-
CTOpOIjenue, .

5) XapakTepoM B3amMOCBA3HM BOJOHOCHHX TOPH3OHTCB Memay coboii;

6) yciaoBmaym NMuTanns BOJOHOCHEIX TOPH30HTOB, JBUJKCHHA BOJIBI B HEX
u BojiooOyena;

7) rujponoro-vereopodaormycckoil obcranoBkoii medrenocnnXx paiionon
n obmracteil mw ppyrovu QarTopamm.

1z Beex mepeunciennbiX GakTopoB 3Jech Mbl OCBETHM TOJBKO TpeAlio-
ciaepunit, mveronuii Goabmoe spavenne B HedTeroncKoBoMH Tl poreooTun JIsf
BRISICHEHHA CTEHNEHH BaRKPHITOCTH CTPYRTYP.

B mactoamee BpeMA MORHO CUNTATE JIOKABAHIEM, YTO B IIpejielaX Kpym-
HBEIX T'jl pOTEOJOTMYCCKAX pernonon — apresmancknX Oacceiinop m np., —
a rtaxie wedrenocunx obmacteil oOLMHO IPOCAERMBAIOTCS TPU- FCOTHJPOJH-
HAMHUYECKNE 30HEL:

1) esoGonnoro, miam akTuBHOTO, BojooOMeHa;

2) satpypHennoro BofiooOmena;

3) BecbMa 3arpyjunesHoro Bojoo0OMeHA, maIM BacTOHOTO BOJHOTO pe-
FRINVA.

IMorpoGnas xapakrepmermka »mnX 3o jasa H. K. Hrrartonmuem
(rada. VIII-1).
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