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NPENUCJHOBHE

OcHOBO! HHXX€HEePHO-TeoIOTHIECKHX Ma-
TEPHaJIOB ABJIAIOTCH JaHHBbIE TOJEBOH JOKY-
MEHTalUH H3bICKATeIbCKHX PAbOoT, BHIIIONHS-
eMoll CpejHHM H MJAIIUHM TeXHHYECKHM
MepPCOHAJOM IOJ PYKOBOACTBOM HHXKEHEPOB-
reosioroB. IloAroToBka KaipoB CpeaHero
H MJaJIlero TeXHHYeCKOro IepcoHasa Be-
JEeTCsl KakK B CIeLHaJH3HPOBAaHHBIX TeX-
HMKyMax, Tak U mMyTeM TPOHU3BOACTBEHHOrO
o6ydyeHHss Ha Kypcax, CO3LaBaeMblX IIpH
H3bICKATEeJNbCKHX TOJApa3feseHUsIX.

Jas Toro yro6el TEeXHHKH MOIJIH OBJa-
IeTh OCHOBAMH NOJIEBOH JOKYMEHTAaUVH 1 Ka-
MepasbHOH 06pabOTKH MaTepHaJsoB, BHINOJI-
HAEMBIX TPH HHXEeHepHO-TeOJIOTHYeCKHX
U3BICKAHUAX JJIS1 THIPOTEXHHUYECKOTO CTPOH-
TeJbCTBA, HEOOXOXHMO HMETb COOTBETCTBYIO-
iwee yuebuoe mnoco6Gue. Mspannoe B 1954 r.
nox, o6wum pykosoncrasoMm JI. [I. Besaoro no-
coGHe I/ TEXHHKOB «l1H:KeHepHO-reoJsorH-
yecKHe HCC/IeOBaHHs NMpPH NMPOEKTHPOBAHHH
# CTPOMTENbCTBE TH/APOIHEPTeTHYECKHX CO-
OpYyXKeHHH» a TakxKe BhIMylleHHas B 1962,
HHCTHTYTOM «'npponpoexTs HMeHH
C. §I. Xyxka pa6ora «[loseBast reosnornye-
CKasl JOKyMeHTallusl» CTalu B HacTosiuiee
BpeMsi 6u6/aMOrpaduueckoll pefKOCTbIO H He
OTPaXaloT BCeX U3MEHEeHHH B MeTOAMKe U
TeXHHKe H3bICKaHMH, NPOUCINEIIHX 3a IIO-
C/lelHHE TOJIBL.

Hacrosmas keura cocraB/eHa C eJbi0
ofecrneunTs HEOOXOAUMBIM NOCOGHEM MOJITO-
TOBKY CPEIHEro M MJIaJIIero TeXHHYECKOro
NepcoHasa, 3aHATOTO Ha H3BICKAHHAX AJA
THAPOTEXHUYECKOTO M JPYTHX BHAOB CTPOH-
teabcTBa. OHA MOXKeT TaK¥ke CIYXKHTb PYKO-
BOACTBOM B NOBCEJHEBHOH HoJeBO# pabore
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usblckartenell, Tak KaK OXBATHIBAET BCE IV1AB-
Hble BHJIBI H3BICKATeJbCKHX paboT. B cBa3u
C TeM, UYTO B OLHOM KHure HeJb3si ONMMcaTh
BCe JeTali METORHKH H TEXHHKH H3EICKaHHui,
B HeHl H3J103KeHH! JHIIb OCHOBH HHXKEHEepHO-
reoJIOTHUECKHX 3HaHHN, HeoOXogHMble s
TeXHHKOB. DoJjiee mojpo6GHO MeTONB HHKe-
HEPHO-Te0JIOTHYECKHX HM3bICKaHHI paccMmar-
PUBAIOTCA B HHCTPYKUMAX M PYKOBOACTBAX
IO OT[ENbHBIM BHIAM DPaGoT, BBHIMYIIEHHBIX
paHee HHCTATYTOM I'HADONpPOEKT ¥ APYrHMH
OPraHH3aLHAMH U NEPEUNCIeHHBIX B TpHJA-
raeMOM CIIHCKe JINTepPaTyphl.

ABTOpaMH KHHTH SIBJSIIOTCS T€OJIOTH
nucturyra [ugponpoekt: E. C. Kapmnwu-
weB—rJ1. 1, 2, 4 (kpome § 4-4), 5, 6 (kpo-
me § 6-4 u 6-5), 7, 8; JI. A. Mosokos —
ra. 3; JI. Il. Kousposa—§ 6-4 u 6-5;
JI. Y. Helirranr u Y. A. IMTuporos — § 4-4;
E. Y. Bapanosckas — 1. 9.

ABTopsl ‘BRIpaxKaioT OGoJbWIYIO GJaro-
napuocts npood. JI. JI. Benomy, nasmemy
BecbMa LeHHble 3aMedaHusi 1o pabore.

Asropol



InaBa nepsag
OBIUHUE NOJIO)XEHHUS

1-1. 3AJAYH HH)XEHEPHO-TEOJIOTHYECKHUX H3bICKAHUH

Jast Toro 4TOGEL COCTABUTH TIPOEKT TUAPOTEXHUYECKOTO
COoOpYyIKeHIs, Heo6XOAHMO 3HATh HHXKeHepHO-TeOJOTHYeCKHe
YCJIOBHST yuacTKa, BbIGPAHHOTO JJIS €r0 CTPOHTENLCTBA: Ieo-
JIOTHIECKOE CTPOeHHE, NUAPOreosJOrHYecKue yiCJIOBUSI H BO-
JOTPOHULAEeMOCTb TOPIBIX 110poJ, (GU3HKO-MeXaHHUYeCKHe
CBOHCTBA FOPHBIX TOPOJ, (PH3HKO-IeoJIOTHYECKHE SIBJEHHUS,
KOTOPble MOTYT OCJIOKHHTb CTPOHTEJIBCTBO H IKCILIYaTAIHIO
coopyxenuit. Ilyig ocBellenus BCeX ITHX BONPOCOB MPOBO-
JSITCS HHKEHePHO-reo/Ioruueckue H3bICKaHHs, B COCTaB KO-
TODBHIX BXOJST CJIeLYIOLUIHEe BHAb Pafor: HHKEHEPHO-Te0JIo-
rmdyeckas chbeMKa, IOpHO-0YpOBbIe pasBefouHble paGoTh,
reoH3HYeCKHe HCC/IEJOBAHMS, ONBITHO-(QHJIBTPALHOHHBIE
paGoThl M THAPOTEOJIOrHYEeCKHe HaGJIONEHHUs, H3yUeHHe
(hH3MKO-MeXAHHUYECKHX CBOHCTB TIOPOJ M Pa3jHuHbE CIe-
LHaJbHble HCCICNOBAIINS OCOOBIX YCJIOBHIH, KOTOpbie MOTYT
BCTPeyaThcsl B paloHe CTPOHTENIBCTBA  (KapecT, ONOJI3HH,
MHOTOJIETHSI ‘Mep3J0Ta U Ip.). B meprox crpoutenscraa
IIOMHMO M3BICKAHHH OGBIYHO BBINOJHSIOTCS ONBITHO-CTPOU-
TeJbHble PaGOThl U MHXKEHEPHO-Ie0JIOTHYECKas JIOKYMEHTa-
1S CTPOUTELHBIX BBIEMOK.

VspiokaHus QUi TIDOEKTHPOBAHHS THRAPOTEXHMYECKHX
COOpYKEHUHl BeAyTcst MO CTAaAUTM M 3dTamnaM, TIABHBIMH H3
KOTOPHIX SIBJASIIOTCS CXeMa KOMIIJIEKCHOTO HCIOJIL30BAHMUS
peKH, TeXHHKO-3KOHOMHueckoe obocHoBanue (TDO), Tex-
HHYECKHH TIPOeKT ¥ paGoyHne uepTexH.

Ilpu cocTaBNeHHH CXeMBl HCIOJNb30BAHUA H3Y4aeTcs BCS
JOJIMIA PeKH MM ee 3HAUHTEJbHBIH YuacTOK H BHIGHpaeTcs
PaHOH JJISI CTPOHTENBLCTBA THAPOTEXHHUECKOTO COOPYHKEHHUS.
ITpu cocraBieHUH TEXHHKO-9KOHOMHUYECKONO OGOCHOBaHMUS
B Npejesiax 3TOrO paiona 13yuaerci HECKOJBKO yuacTKOB
IJI5 pa3MelleHusl COOPYXeHUil u BbIGKpAeTCs OJHH U3 HHUX.

Ilpu cocraBieHHy TEXHHYECKOTO TIPOEKTA OKOHYATENBHO
YCTaHaBANBAIOTCS MECTa PAClOJIOKEHHSI COOPYKEHUH # Tpo-
BOJSATCA BCe U3BICKAHUS H HCCICLOBAHHUSA, HEOOXOAUMBIE JJI5
cocraBJeHHs] WX Tpoekra. Ha cragmu paGounx ueprexei,
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B MEPHOL CTPOHTENBLCTBA COOPYHEHHA, YTOUHSAIOTCS OTAENbe
HBbIe BONIPOCHI HHXXKEHEPHO-IeOJIOTHYECKHX YCJIOBHH M IpO-
BOJATCS HeoGXOAuMbIe HaOJMIOAeH!A B KOTJIOBAHAX H APy-
THX CTPOHTEJBHBIX BbleMKaX.

Taxkas mocJer0BaTebHOCTb INPOEKTHO-H3BICKATENBOKHX
paloT Mo3BoOJIseT MPABHIbHO, C MHHHMAJbHBIMH 3aTpaTaMH
BpPeMEHH H CPEACTB BBIGHPATb MECTONONOXKEeHHEe, OCHOBHBIE
pasaMepel, THIBl # KOHCTPYKUHHM THIPOTEXHHUECKHX ICOOpY-
KeHult. B atom BRGOpe OosblIOe 3HAUeHHE TPHAAETCS
HHXKEHepHO-Te0JOTHIECKHM YCJIOBHAM, TAK KaK 3TH 'YCIOBUS
B 3HAUYHTENbHOH Mepe BJMAIOT Ha CTOUMOCTb CTPOHTEJbLCTBA
THAPOTEXHHYECKHX COOPYMKEHHH M MOTYT OCJHOXKHHTb HX
OCyILEeCTBJIeHHE,

3azaun HHKEHePHO-Te0JIOrHYeCKHX H3bICKaHHi CyIlecT-
BEHIIO 3aBHCAT OT BUAOB, THNOB U PasMepPoOB MPOEKTHpYe-
MBIX THIPOTEXHHYECKHX COOpYyKeHHH. OCHOBHBIMH HX BHAA-
MH SBJSIOTCS TIOTHHBI, KaHaJbl, TyuUlesy, HanopHO-CTaH-
LHOHHBIE Yy3Jbl. Kpome TOro, K HUM OTHOCATCA UIIIO3HI,
3IlaHUsl THAPORJIEKTPOCTAHIHMH, HACOCHBIE CTAHIHMH H JPYyTHe
coopyxennsl. TIOCKONIbKY TPH CTPOHTENLCTBE TJIOTHH CO3-
JaloTcs BOAOXPAHMJIMLA, OHU TAKKE SBAAIOTCS 00BEKTOM
HHXEHePHO-T'e0OTHIECKUX U3LICKaHUH.

[ToTHHBL cily:KaT AJsi NOJ’beMa BOABL M YAEPXKaHHSA ee
Hanopa, OHy MOT'YT CTPOUTBCS HAU H3 6eTOHa, HJIH M3 MecT-
HBIX CTPOMTEJNbHBIX MaTepHasioB (IJIMHBI, IlecKa, TpaBHs,
Kamusi). Beicora nx Moxer ObITb pasjiHYHON H JOCTHraer
IJIst HEKOTOPHIX YHMKaabHbX muotud 200—300 M (Hypexk-
ckasi maotuHa Ha p. Baxm). OcHoBanne KaXyo# TJIOTHHBI
JMOJIKHO GBITh AOCTATOYHO YCTOHUHBBIM, YTOOBI BBHIAEDPHKATH
ee BeC M CJBHTAIOIINE YCHINS, AeHCTBYIOIIHE HA MAOTHHY CO
CTOPOHBI BOJOXPAaHHJAHING, C1a00 H DAaBHOMEDHO CXHMae-
MBIM, MaJOBOJONpPOHHLAEMbIM H 'YCTOHYHUBHIM TIDOTHB pas-
MbIBa (uabTpyrouelics Bogoi. K OCHOBaHHAM OGETOHHBEIX
IJIOTHH OGBLIYHO NpenbsiBIAOTCs GoJee BbICOKHe TpeGoBa-
HHSI, TaK KaK OHH TIiepefaloT Ha FPYHT O6JbliMe HarpyskH,
yeM 3eMJIsHBIE TIOTHHBEL, TpeGoBaHHS K OCHOBAHHIO BO3pac-
TAIOT TaK¥Ke TI0 Mepe yBeJHUYeHHS BLICOTH (JOTHHEH], TaK
KaK TpH STOM YBEJHYHBAIOTC HATPY3KH HA DPYHT U BO3-
pacraer aaBieHHe (HILTPYIOLEHCT BOLHI.

Kanasnbl MOryT HMeTh PasHOe HasHaueHHe: AepHBALHOH-
Hble, OTBOASALME (C/Iy:KalllHe MJIS NOJAYH BOABI K THIPO-
9JIEKTPOCTAHUUAM H OTBOJAA €e), OPOCHTEJbHbBIE, TPAHCIOPT-
Hble, s BojooGecheuenus. VIHKeHEPHO-reoJOrHUECKHE
yCJOBHS KaHAJOB B OCHOBHOM 3aBHCAT OT Te0JIONHYECKOTo
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CTPOEHHS TIOBEPXHOCTHON 30HEI 3€MHON KOPBI H TIPOHCXOISA-
IAX B Hell '(PH3NKO-Te0JONHYeCKHX sBJCHUHA. [lpy H3BICKaHH-
X HEeOOXOLHUMO yCTAlOBHTh YCTOHUMBOCTb OTKOCOB CaMHX
KaHaJIOB H BHIEMOK, B KOTOPBIX OHHM IPOXOJAT, a TaKxke
BO3MOKHOCTL (pUIABTPAUMH M3 KaHaJa ¥ NOATOINJIEHHs 6Ju3
PacIioJIOKEHHBIX TePPHTOPUH.

Tyusemn coyXat Aas TOJA4u HJIH OTBOXA BOJBI K THI-
PO3JIEKTPOCTAHIMAM M APyruM o6bextaM. [lepHBalOHHBIE
TYHHEJIH—IIOJAIOLIHE BOLY K THAPOJEKTPOCTAHIUUAM, MOTYT
GBITb HANOPHBIMH, BOJAA B HHX [IPOTEKaeT TOJ, [laBJeHUEM,
KOTOPO€ MOKET JOCTHI'aThb HECKOJBKHX [eCATKOB amvMocdep.
OcuoBHBIE BONPOCH, KOTOPble HaO OCBEIATb MPH HHKe-
HepHO-reoIOrHYecKOM OGOCHOBAHHH TyHHeJelH: yCTOAUHBOCTD
U KpenocTb NMOPOJ, B KOTOPBIX MPOHAET TyHHEJ]b, TIPHTOK
TIOL3@MHBIX BOJ B TYHHEJbHYIO BBIEMKY, TeMIlepaTypa Nopox
}l HaJMYHe BPETHBIX /sl YeJOBEKA TA30B.

Bce ruaposJekTpocTalui MO KOMTIOHOBKE BXONAIHX B
HUX COOPYXKeIHil JeIATCA Ha NPUIJIOTUHHbBIE, C Pacloyoxke-
fleM MAaIUHHHOTO 3JaHusi  THAPO3JEKTPOCTAHUHH  He-
NOCPE/CTBENIIO Yy TJIOTHHBI, H JepHBAIlHOHHLIE, Y KOTOPBIX
BOJA MOJBONUTCS C NOMOLIBIO KAHAJOB HMJH TYHHesNeH Ha
116KOTOPOe PACCTOSIHME K ‘HAMOPHO-CTAHIHOHHOMY Y3ay. B
COCTaB HANOPHO-CTAHLHMONHOrO y3ja OObLIYHO BXOAAT HAMNOP-
HbIH ‘Gacceiin, ypaBHUTeNbHas OaliHs, HanopHble TPy6onpo-
BOJIbI, 3JaHle TLHAPOIJIEKTPOCTAHIHH H OTBOAAILHHA KaHaJ.
Han6osiee BaxibiM 'BOIPOCOM HHXXEHEPHO-Te0JOTHYECKOTO
060CHOBaHHS TIPOEKTOB HANOPHO-CTAHIMOHHBEIX Y3JIOB SB-
JISIETCs] BHISIBJIGHHE YCTOHYMBOCTH KPYTOTO BBHICOKOTO CKJIOHA,
Ha KOTOPOM OOBIYHO TIPOKJIAJBIBAIOTCS 1anopHble Tpybo-
NPOBOJBI.

B nacrosimee Bpems IMPOKOe 'Pa3BUTHE TIOJyyaeT TaK-
e  CTPOHTENbCTBO  TH/APOAKKYMYJHPYIOWIMX  CTaHIHH
(FA3C), B cocraB KOTOPHIX BXOJSIT 7Ba baccefiHa—BepXx-
HHE H HUXKHHH M COODY2KEHHs HaNOPHO-CTAHIHOHHOTO Y3Ja.
ITpu ussickanusgx st FADC o6binHO Haubosee CJI0K-
Hble BONPOCH BO3HHKAIOT TI0 BepxueMy OacceliHy, Tak Kak
Heo6X0AuMO 06eCrneuHTh €ro BOJOCHENPOHHLAeMOCTb.

1-2, OBI3AHHOCTHU TEXHHYECKOTO NMEPCOHAJIA

Hsbickanus ans TIPOEKTHPOBAHUSA H CTPOUTENBCTBA THA-
POTEXHNYECKHUX ‘COO})Y)KQHPII';I BBITIOJIHAIOTCST (KOMIIJIEKCHBIMH
H3BICKATEJAbCKUMH 3KCIEeAULHAMI U TTaPTHAMH, COCTOSAIIUMH
H3 TpeX OCHOBHBIX 'HO}IpaS}IeJIEHHl‘;Ii HHZK@HNepHO-reoJjorniec-
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KO0, Ne0JIe3nyeckoro U MIPOJIOTHUECCKOTO. B cocTaB TexHHu-
9eCKOro NepcoHasa HHKeHepPHO-IeoJJOrHUeCKoro Iop asaee-
HHS BXOASAT IVIARHBIH I'e0JIOT IKCHeAHIHH, HHKEHepbI-Te0s0-
TH, CTapline ¥ MJaJIIHe TeXHHKH-T€OJIONH, IPOU3BOIUTENH
OypOBLIX M TOPHBIX pafoOT, cTaplixe H CMeHHble OypOBbIE H
ropHele MactTepa, MEXaHHKH.

"~ PyxoBonutesem mHKeHepPHO-reoJOrHIecKHX paboT SBJId-
eTcsi IVIaBHBIH I'e0JIOT M3bICKATEJbCKOH KCHeIUIHH, KOTOPO-
My 1O TeXHHYeCKHM BONPOCAM TIOAUHHSETCS] TeOJIOTHUECKHI
nepconas. HenocpepcTBeHHBIMH MOMOMHHKAMHU €T0 SiBJSIOT-
csl MHXKeHepBl-Te0JIOTH, PYKOBO/IsIiHe TEM HJH HHBIM pasje-
JOM HJHM yuacTkom pabotel. Tak, nanpumep, mMoxkeT ObITb
BBIIEJIEH HIXKeHep-reoJior, PYKOBOJASIIHE CheMOUYHbIMH pabo-
TaMH, NOKyMeHTaUHeH ropHbix H OypoBHIX paboT, ONBLITHO-
GbUIBTPALHOHHEIMH paboTaMy, KaMmepasbHol o6paboTkol
Martepuanos M np. Moryr ObTb BLIAEJEHDI TakXke JHIa,
OTBETCTBEHIblE 3a M3LICKQHHUSI 10 TOMY HJH HHOMY OOBEKTY
(o nuIoTHHe, MO TYHHEJIO H 11p.). B o6s3auHOCTH HHXKeHepa-
TeoJiora BXOAMT BblJaua TEXHHUEOKHX 3afaHHil Ha BHINOJ-
Helye MoJeBbX paboT, KOHTPOJb 3a Ka4€CTBOM BBINIOJIHEHHS
HHXKCHEPHO-TeOJOTHYECKHX PpaboT I 3a MPaBHILHOCTLIO HX
JIOKYMelTalluy; PYKOBOACTBO KaMepasbpbHOH 06paBoTKO# no-
JIEBBIX MATEPHAJOB, COCTaB/NEH e TIpeBAPHTEBILIX JaHHbIX
H CBOJAHBIX rpadHUeCKHX MAaTePHaAJOB IO BHINOTHEHHBIM
paboram (MHKEHEPHO-IeoJOrH4ecKHX KapT, pa3pesos, rpa-
(UKOB U TIp.).

B Texnmueckom 3ajannun, BLbIIaBAeMOM HIIKEHepOM-Teo-
JIOTOM TeXHHKY-T€OJIOTY, jloJIKila OLITL H3J0Kela ‘0cHOoBlIas
1eqb M lla3HadeHHe janioil paGoThl, yKa3zaHO MECTO e¢ Npo-
BeJenus, JaHbl TTPOeKTIibie NapaMeTphbl (Pa3Beloulibix Bolpa-
OOTOK W MX KOIUCTPYKLMSI, YKA3albl OCHOBIILIC MEXaHH3MBl H
npubopLl, NpuMelisieMble TIpu NpoBeleHud pabor, OTMeueH
nopsiiok oréopa npob TPYHTOB M BOALI M, KPOMeE TOTO, yIlo-
MSIHYTBI ‘BCe OCODEHHOCTH, KOTOPLIC MHCOOXOAHMO YUHTHIBATD
MPH BBEINOJHEHHH AaHHON padorel, Takum o6pas3oM, TexHHU-
yecKoe 3ajaHue AOJKIO TNOJIOCTLIO OPHEINTHPOBAThH TEXHH-
Ka-reoJiora B XapakrTepe BLINONHACMON padoThHL.

Crapmuil TeXHHK-T€OJOr PYKOBOAHT BBITOJHENHEM I0Je-
BLIX paboT, HEMOCPEACTBEHHO Y4YaCTBYeT B HHX H HeceT
OTBETCTBEHHOCTb 34 NPaBHJALHOCTb ‘BeJeHHs MePBHUHOH 10-
KYMEHTALUH MJAAIIEM TeXIHUecKuM nepcoranom. Crapunii
TeXHHK HanNpasJsieT Takxe paboTy crapuiero ©GypoBOro
MacTepa M TOPHOTO JIeCATHHKA 1 COBMECTIIO € 1IHM yCTaHaB-
JMBAET I TIPOBEpPseT CcoOJI0elHe HAUBHITOAHEHIINX PEKH-
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MOB TeXHOJIODHYECKHX TIPOLECCOB NpH OypeHud CKBAXHH,
{IpOXOAKE TOPHBIX BBIPAOOTOK, BBLIIIOJHEHHH THAPOTEOJOIH-
YeCKHX ONBITOB M JApyrux pabor. Crapumuil TexXHHK-TeOJOT,
NOJyunB OT HHXKellepa-reosiora 3ajaHue Ha 'BBIIOMHIEHHE
TOR HWJH MHOH PalbOTH, W3yUuaeT e€ro, KOUKPETHSHPYET U JO-
BOJIUT O CBEJEHHs cTapliero JypoBOro mMacrepa HJH rop-
Horo gecsarTHuka. OH HHCTPYKTHPYeT MJAAIIHX TEeXHHKOB-
reoJIOr0B, a Takxe OypoBble H MpPOXoJueckHe OpHTafbl O
opsiike BBIIOJHEHHS] NaHHOH paboThl. I10CKO/IBKY B TeXHH-
YeCKOM 3aJaHHH He MOTYT GBbITh TOYHO TIPEAYCMOTPeHBl BCE
0COGEHHOCTH BBIIOMHEHHS H3bICKATEAbCKOH pabOTH, TeX-
HHMK-T€0JIOT JOJIKeH B Xoje PaGoT BHOCHTb YTOUHEHHSA
B TEXHHYECKOE 3ajalue, COIJIACOBhHIBasg HX C HHKEHEpOM-
TeQJIOrOM.

OcuoBuoft 3ajaueil crapuero TexiHKa-reojora spJjs-
ercsi obecrneueHye BBICOKOKAUECTBEHHIOH HHXKeHePHO-TeoJo-
THYECKOH MOKYyMEHTAaluy, AJs 4ero OH (JoJkeH oOyuaTh
KaXJIOro MNOJUHHEHHONO eMy MJIaJIIero TeXHHKa MpaBujaM
Y TpueMaM JOKyMEHTalHM, IIOMOraTh WM B (IOBCELHEBHOH
paboTre u :peryaspHO KOHTPOJHPOBATH TPABHILHOCTb HOKY-
MeHTaluuy, AeJas KOHTPOJNbHBIE ONUCAHHA W KOHTPOJLHBIE
sameprl. Kaxkpnas mpoBepka AoJ2KHA OTMEUYaTbCs B TOJEBOM
XKypuaJe mno AauHoi padore.

Haubosnee orBercTBeHHBIE paboT, TaKHe KaK omHcaHHe
o0HaXKeHuH, JOKyMEHTaUusl TOPHBIX BEIPA6OTOK, KOHTDPOJb-
Hoe oNucaHHe 00pasLOB OypPOBHIX CKBAXHH H Op., AENAIOT
CTapIIMH TEXHHK iC MJALUIHM TEeXHHKOM UIOJ PYKOBOACTBOM
HHKeHepa-reoJora.

TTocsie oxoHuaHHS NOKYMEHTAUMH GYPOBOH CKBaXKHHBI
W ZPYroro o0beKkTa CTAPIIHH TeXHWK NPHHHMAET TOJeBHE
3aliCH OT ‘MJIAJIIET0 TEXHHKA, BHOCHT B HHX HeOOXoquMble
JONOJIHEHNS H TNepejaer 8 KaMepaJbHylo TPYNNy MJsl HaJb-
He#1we#r 06paboTKH.

Muanwmuii TeXHUK-Te0JIOT BHINIONHSET IOJNeBYIO JOKYMEH-
TalMIO BCEX BHAOB HHXEHEPHO-TeOJIOTHYeCKHX paboT IOx
PYKOBOACTBOM CTapllero TeXHHKa W HHXKeHepa-reoJora.
OH {efCTBYeT B COOTBETCTBHH C TEXHHYECKMM 3alaHueM Ha
BBINOJIHEHHEe JNaHHOH paboTH uMelomuMucsa popMamu moJe-
BOM JOKYMEHTAIHU H YCTHBIMH yKa3aHHSIMH PYKOBOIHUTEJEH.
Ecan paGora mpoBoAHJach B HECKOJBKO CMeH, TO, 3aCTylasi
Ha JeXypCcTBO, MJANMHA TEXHHK JOJ/IKEH O3HAaKOMHTLCS C
TeM, YTO CIeJNaHO 3a MPelblAyllyl0 CMeHy, H O(QOpPMHTb
TIOANHCAMH B KYpHaje 110 AOKYMEHTAaUHH JaHHOH paboThl
CAauy W MPUEMKY CMEHE.
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Haxoaach sa nexypcrse, OH A0JKeH CJETHTL 32 TPa-
BHJIBHOCTBIO BBLIIIOJHEHHS '0YPOBOH HJIH TOPHO-IIPOXOLUECKOH
Gpuranoil pexwuma paboT, ofecneyuBaolero HeobxomumMoe
KayecTBe HHXKEHepHO-Te0JOTHYECKOH NOKyMeHTauux. Muman
LIHA TEeXHUK JAOJKEH NPaBHJAbHO OTOHpPATb, JOKYyMEHTHPO-
BaTb ¥ yNaKOBHIBATH 06pasilbl H NPOGH TOPHLIX NMOPOJ U BO-
JBl, a TaKXKe CJEIHTb 348 MX COXPAHHOCTbIO H OTIPABKOH.
OH JoJKeH aKKypaTio M CBOEBDPEMEHHO BeCcTH 3allHou B
¢dopMax moJsieBOH JOoKyMeHTauuu. Bce sanucu ¥ 3apHCOBKH
B IIOJIEBBIX JOKYMEHTaX JAeJaI0TCs HEeTIOCPeACTBEHHO Ha Mec-
Te HabGJIOJeHHH H BHITIOJHAIOTCA MPOCTHIM KapaHAalloM
6e3 NoMapoK U TMOAYHUCTOK. JIMCTBI B XypHaJe TOJKHBL
ObITh IPOHYMEPOBAHBI, BHIPHIBATD HX He paspelliaencs.

[naBa BTOpas

FOPHBIE NOPOAB!I H YCJIOBHA HX 3AJIETAHUSA

2-1. MOHATHE G CTPOEHUU 3EMHOH KOPbBI
a) eoxpononoruyeckoe neneHue 3eMHOH KOPBI

Bce reosornyeckue uCCNELOBAaHHS BOLYTCS B dIpe-
Jlenax 3eMHOH KOpBI, KOTOpasl TpecTaBJjsaer co00H NoBepx-
HOCTHBIN CJIOH TBepIOll OGOJNOUYKH 3eMJd, AOCTYMHBIH H3Y-
YEHHIO.

3eMHasi KOpa Haiueil NnjaHeTsl CyLeCTBYyeT O4eHb JJIH-
TeJIbHOE BpeMs, HCUHC/sieMOe MHOTHMHU COTHSAMH MHJIIHOHOB
JeT, D10 ‘BpeMsl TaK BEJHUKO, YTO NOHSTHE O HEeM He COBMEC-
THMO ¢ HAIUHMHU OOBIUHBIMH TIPEACTABJEHHSIMH O BPEMEHH
H B OTJIHYHe OT HCTOPHYECKOTO BPEMEHH OHO Ha3bIBaeTcs
reoJIOTH4ecKUM, 3a TeoJIoTHUeCKoe BpeMsi Ha 3eMJe TpPOoHC-
XOAHuAH GosbLIKe NepeMeHbl: H3MeHascd ee penbed, OTAeNb-
Hble 'YYacTKH ONyCKaJHCb M CTAHOBWJHCH JHOM :MUPOBOTO
OKeaHa MJIH MOZHHMAJHCh H 0Opa30BLIBAJIH TOPbI, MEHSJICH
KJHMMAaT, PaCTHTENLHOCTb M XKUBOTHBIE Mup. B camofi seMm-
HOH Kope BCe BpeMd IILIH Mmpollecchl 00pa3OBaHHsa H paspy-
IIEHUS TOPHBIX TIOPOL.

Hcropus passutHs 3eMHOR KOPHI B TEYEHHE re0JIOrHYeC-
KOTO BDEMEeHH YCTaHaBJHBAETCS Ha OCHOBAHMH H3YUYeHHS
TJIACTOB TOPHBIX NOPOJ # COAEPXKAIUUXCA B HHX OKaMeHe-
JIBIX HCKONAeMBIX OCTATKOB XUBOTHBIX M pacTeHui. AGco-
JUIOTHBIA BO3PACT TOPHBIX TIOPOJA MOMKHO Y3HATb: TyTeM OIl-
peleJieHUs KONIHYECTBA 'PaJHOAKTHBHEIX H30TONOB (CBHHLA,
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yraepoja u mp.), o6pa3soBaBIUHXCS MPH pacnaje coAepiKa-
IIKXCS B MHHEpaJax PajnoaKTUBHBIX BJEMEHTOB.

Hayka, sanuMalomascs n3yueHHeM IOCTeN0BaTeIbHOCTH
3aJleraHys CJ0eB M TOJLI NOPOJ B 3eMHOI KOpe, HasnBaercs
crpamurpadreii. OHa CAYKHUT OCHOBOH IJS BCEX TeOJIOTH-
YECKHX TOCTPOEHH, (Te0sOTHUEeCKNX KapT, pa3pe3oB H Mp.),
NO3TOMY TIPH ONHCAHHH TOPHBIX TIOPOJ BCETAa ONpeaeseTcs
HX (CTpaTurpadHueckast MPHUHALIEKHOCTb. AGCOTIOTHBIH
BO3pacT MOPOJ, YCTAHABJIHBAETCS TOJBKO B OCOOBIX C/ydasX,
AJIST HAYYHBIX Tlesief.

Ha ocroBanum orpomHoro (axTHuecKoro martepuasa
H3yYeHHs 3eMHON KODHl B Pas3JMYHBIX CTPaHax BCe NOPOMHI,
pacnpocTpaHeHHble Ha 8eMHOM Liape, OBIH pas3fieseHbl Ha
crpaturpadHueckyue SJeMEHTH M BBIAEJEeHH COOTBETCTBYIO-
IIHE UM TeOXPOHOJOTHYECKHE SJSMEeHTHI:

CrparurpadHyecKHe 3J1eMEHThI T'e0OXPOHONOTHIECKHE  3JIEMEHTH
(B paspese seMHolt Kopbl) (Bo BpeMeHH)
[’pynna %pa
Cucrema epHoz,
Ornen Snoxa
Spyc Bex

Bonee mpoGHoe crparkrpaduyeckoe JesneHHe TOPOA Ha
TOPH3OHTHI, CBHTHI, TAYKH H INp. OOBIYHO HMeeT MECTHOE 3Ha-
yeHHe W He paclpocTpaHseTcs Ha GOJbLIHE TEepPHTOPHH.

Huke mpuBORHTCS Ie0OXPOHONONHYECKAS CXeMa (1o CHCTe-
Mbl BKJIOYHTEJNBHO!

Tpynnst CrcteMbl

Kafinosofickast YerBepTHuHas
Hecrenopas
[Maneorenosas
Mesozolickas Meunosast
IOpckast
TpuacoBas
IManeosoiickas [Tepmckas
KamenHoyrosbHas
JeBoHcKas
Cunypuiickas
OpoBukckas
Kem6puiickas
IMporeposoiickast  Bepxuuit nporeposoit
Cpenunit mpoTeposoit
Huxnnit nporeposoit
Apxelickan Bepxuuit apxeit
Huwruit apxeit

l'eoxponoJioryyeckue 3J1eMeHTH BhIAEJEHB TJIABHBIM 06-
pasoM Ha OCHOBAHHH HCKONAaeMBIX OCTATKOB (hayHwl, KOTO-
pas pas3suBajach, MPHCNIOCAOAHBASACH K PA3JHYHBIM YCJIO-
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pusaM xKu3ud Ha 3emJse, Kaxawiil crpatunpaduueckuy aJe-
MEHT nMeeT obLIenpuHsiToe 0yKBeHHOe 0003Hadelne—cCTpa-
THrpadUYecKuil HHACKC, YTO OOJeriaer NnoJL30BaHHe IeoJio-
THYECKAMH MaTepuasaMi.

TTpumep. Jsv—BOJKCKHI ApyC BEPXHEro OTAe]a opc-
KOH CHCTEMBHI.

st toro 4roGbl yCTaHOBUTH CTPAaTHrPadHUIecKyl0 TPH-
HaJJEXKHOCTh TOTO WJH HHOTO IJIacTa TOPHBIX TOPOJ TpH
HHXKEHEePHO-I'e0JOTMYECKHX H3BICKAHHAX, OOBIYHO TOJIb3YIOT-
csl TreoJOTHUECKHMY MaTepHalaMi 110 H3yyaeMOMy paiouy:
TEOJIONMUSCKHMH KapTaMH, ClellHaJbHBIME ONHCAHHAMY, II0-
MellleHHEIME B MHOPOTOMHBIX m3anaHusx «Ieomoruss CCCP»
H JAPYTHMH JUTEePATypPHBIMH #¥ (OHIOBLIMH HCTOYHHKAMH.

3ajgaua uHXKeHepa-Teosora COCTOUT B TOM, 4TOOHI TiIA-
TEJNBHO M3YYHTb HMEIOLIMecs TeoJOrHyecKHe MaTepHaJbl H
NpaBHJIBHO HX HCIOJAL30BaThb. TOJBKO NPH MPOBELEHHH
HHKENEPHO-Te0JOTHUeCKX H3BICKAHUHA B IMaJI0 M3yYeHHBIX
pafioHax TPUXOIUTCS BBIIOJHATH CHElHaNbHBe CTpaTurpa-
thuueckue HCCJAeNOBAHHS, KOTOPHIE IOPYUYaIOTCs CHelHanc-
TaMm no crpaturpaduu.

B wmiKeHepiioff TeOJIOMMH NPHHATO AENHTh BCE TIOPOJHI,
caaralole 3eMHYI0 KOpYy, Ha KopeHHble (00pasoBaBmIzecs
JIO WEeTBEPTHYHOTO mepHoga) o ueTBepTuynbple. KopenHsle
TIOPOLBI OOLIUNO NPEACTABAEHB OKAJNLHBIMH HJIH YIJOTHEH-
HBIMH ITeCUAHBIMH 4 TIHHUCTBIMH NIOPOLAMH, a CPEIH YeTBep-
THYHBIX OTJIOXKEHHH TnpeobaazaioT prIxjble oOGpa3oBaHHus.
B cBA3M ¢ 3THM MeTOAB H3yUeHHsT HHXeHePHO-IeOoJOTH-
YECKHX CBOHCTB KODEHHBIX M WETBEPTHUHBIX OTJIOXKEGHHU
HECKOJILKO Pa3JIMYHBbIL.

6) Munepaini

3eMHasi KOpa COCTOUT M3 FOPHEIX TIOPOX, 0OPa30BaHHBIX
MuHepaJamMH. MuHepa/JaMH 11a3bIBAIOTCA NMPOAYKTEHI, ‘BOSHH-
KalolllHe B peayJibTaTe PasHoo0pasHbIX (PHIUKO-XUMHUECKHX
1IPOLLeCCOB, NPOUCXOAAIMX B 3cMHOM kope. OHM MONyT KcO-
CTOAATh U3 OJHOIO XMMHUECKOro 3JIeMeHTa HJH H3 XHMHUec-
KHX COCIHIeHull pAJa 3JeMeHTOB, HO Bceraa o6JjaianT o-
pejesennoll pHyTpenHell CTPYKTypo# # KOMMJeKcoM (H3H-
yeckux NnpH3Hakos. B nacrosiuee BpeMsA M3BECTHO OKOJO
JBYX TbICSIY MHHEPAJOB, OJHAKO ‘MACCOBOE pacnpocTpaHe-
HHe B NPHPOJe M CYUIECTBEHHYIO POJb B CTPOCHHH TOPHBIX
MOPOJ HIPAIOT TOJBKO OKOJO MATHAECATH MHHEPaJOB, KOTO-
pble SIBAAIOTCS noponooGpasylouuMy, 3HaHHe ITHX MHHEpPa-
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JIOB B YMOHHe UX ONpeaesTb HeoOXoAuMbl I/ MPaBHJIbLHO-
IO ONHCAHHUS TOPHBIX NOPOA.

BaxXHbIM MPH3HAKOM MHHEPaJOB SBJSETCS CTPOEHHE H
¢opMa KPHCTAJIOB, IBET, OJECK, M3JIOM, CNafHOCTh, TBEP-
JOCTb, TJIOTHOCTD.

Teepapie MuHEPaNbl MOI'YT UMETb KPHCTAJIHYCCKOE MM
amop@diHoe crpoerHe. MuHepasbl ¢ KPHCTANIHYSOKHM CTPOE-
HHEM 'BCTPEYAlOTC B NPHPOAE HWJIH B BHAE KpPHCTAJJIOB,
‘UMeIolHX POpMY MHOTOTPAaHHHKOB, HJIH B BUAE 3€PEH H
MacC, XapaKTePH3YIOIUHXCA KPHCTANJIHYECKOH TPHPOJOH
BelllecTBa.

00 <

g 6 7 &

Puc. 2-1. Kpucramnueckuit of1uK MHIIEPAJIOB.

! — anraapun; 2 —runc; 8 u 4 — XaAbUUT; § — kBapl; 6 — KaMeHHas COJb;
7 — nUPKOH; 8 — MarHeTHT.

BosbmuHCTBY MHHEPAJIOB NPHCYINA (CBOS 'BHEINHSS KPUC-
Tanauyeckass gopma, KOTOpas 3aBHCHT OT XHMHUECKOTO
coCTaBa M CTPYKTYpbl BelilecTBa. KpucTassibl MHOTHX MH-
HepasoB HMEIOT BHJA OYEHb CJOXHBIX MHOIOrPaHHHKOB
(pmc. 2-1). ns xaxmoro Mmuuepasa xapakTepHO TOCTOSIHCT-
BO YIJIOB MEXIY I'DaHIMH KPUCTAJJa, a TaKXKe NPaBHIbHAS
TIOBTOPSIEMOCTb 3JIEMEHTOB OTDaHHYeHHs MPH ero BpallleHHH
BOKDYT ooM cuMMerpuH. ITopsiok 3Tolt ocH, M3MeHSOIWMACS
or 1 no 6, moxasmiBaer, CKOJILKO pa3 IMOBTOpseTcs ¢opma
KpHCTaJa MPHU MOBOPOTE ero Ha 360°,

HsyuenneM KpHCTaNJHYeCKOTO (CTPOEHHS MHHepaJoB
8aHHMaeTcs CnenManbHas Hayka — Kpucrajjaorpadmus, Ho
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3HaHHe MX BHEWIHHX (GOPM HEOOXOXUMO reoJiorny IJs npa-
BHJBLHOTO OTpeJeJeHHss MHHepanos. Ecain KpucTasis oueHb
MeJnKH H GOPMYy HX HeJb3sl Pa3JHUUTh, TO TPHHALIEKHOCTD
HX K TOMY HJH JPyroMy MHHepajly ONpelesseTcsi MHKpO-
CKOMHYECKHMH HCCJAEJ0BAHUAMH.

Hexoroprle MuHepaJsibl MMeIOT BHI 3aKOHOMEPHO CpOC-
HIMXCS KPHCTAJJIOB, KOTOpPble HAa3bIBAIOTCS [BOHHHUKAMH,
TPOHHHKaMH W T. T. XapaKTePHHIM JIBOWHHKOM SIBJISETCH,

Puc. 2-2. [sofitauk kpu- Puc. 2-3. Muuepanbupie 3anoauenusg mny-
CTajsia THICA «JaCTOYKHH CTOT B ToOpofe.
XBOCT». @ — KOHKpewHs; 6 — }Keol.

HanpuMep, «JIaCTOYKHH XBOCT» runca (puc. 2-2). B 3aBm-
CUMOCTH OT YCJOBUH OTJIOMEHHS KPUCTAJJIBI MOTYT HMeTb
pasnnunble coueranus. HauGonee uacTo BCTpeyaloTCs
IpPYy3Bl, KOTOPBIE NPEICTABIAIOT COGON IETKH KPHCTAJIOB,
HapOCLIHe HA TIOBEPXHOCTb MYCTOT B TOPHBIX mMoponax. Ecan
OHH 3aNOJHSIOT 9TH TYCTOTH, TO oOpasyercss CceKpeuus.
Menkune cexpelun, HalieJo 3aNOJHISIONIHEe TTYCTOTH, Ha3H-
BalOTCA MHHJIAJHHAMHU, a KPYMHBE, COAepiKallue BHYTPH
Lpy3bl,—xKeofaMu. Ec/u TPOHCXOMUT CTAXKEHHe KPHCTaJIIH-
YeCKOro ‘BellecTBa BOKPYr Kakoro-nubo LeHTpa, To obpasy-
eTcst KOHKpeLus, uMelolasi 06b1YHo OKpyrayio ¢opmy. Pocr
JKeofa HAET OT CTEHOK MyCTOTHl K UEHTPY, a KOHKpelHs
pacrer OT UeHTpa K mepudepun (puc. 2-3).

PasMeps! xkpucraajos B npupone ObBAalOT BecbMa ‘pas-
JIMYHBI; TaK, HAllPHMep, KPHCTAJAbL N0JIEBOr0 1INaTa HHONIA
JNOCTUTAIOT B JUIMHY HECKOJILKHX METPOB, a OOBIYHO OHH
He TIPeBBILAIOT HECKOJbKUX CaHTHMeTpPOB. IIpuHsTO BHIIE-
JIATb MAKPOKDHCTAJJIBI, BUAHMbBIE HEBOOPYKEHHBIM TJa30M,
1 MHKPOKPUCTAMJbI, KOTOPBIE MOXKHO BBIAEJHTh TOJNBKO CillO-
MOILBIO YBENHUMTENbILIX TPHGOPOB.

AmopdHble Munepasbl (Gypblil JKeJe3HsK, ONaja) KpHC-
TaJJIoB He 00pasyioT, HO HMEIT XapakTepHble (OPMBI B
BHIe HaTeKoB. AMOpGhHEIE MHHEpPaJbl H30TPOTHBI M0 CBOHM
¢usnueckuM cBolicTBaM, B TO BpeMsl KaK KpHCTaJJxye-
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CXHe MHHEpaJbl aHM30TPOINHbI, T. €. CBOMCTBA MX B PasHbIX
HanpaBJeHHAX Pas3juulibl U MOJUYHHSIOTCH CHMMETPHH KpH-
CTaJIJIOB.

Munepaapl orauualores 0oJbLIHM PasHooGpasueM liBe-
TOB # OTTeHKOB. LlBerT pasnuuHBIX MHHepalIoB MOMKET GBITh
Genblil, cepblH, KeJTBIH, PO30BbIH, KpacHBIH, 3eJeHbIH, CH-
Huil, ¢puonetoBbiil, yepHbli. Hekotopble MuHepaJibl GecuBer-
Hble MJIM MOHSIOT ICBOH 1LBET B 3aBUCHMOCTH OT CO/lepIKaHUs
passMuYHBIX NpuMecei (kBapl).

LlBer uepThl, NpPOBeAeHHBbI Ha LiepoxoBaToOil (apdopo-
BOM TJIACTHHKE, TIOKA3bIBAGT LBET MHHepaja ‘B IMOpPOIIKe,
I HeXOTOpPBIX MMHEpaJsloB, KakK, Hanpumep, Ajs 6yporo u
MAarHuTHOTO KeJe3HsIKa, LBET uepTbl fABASETCS BaXKHbIM
OTJIHYHTENbHBIM TIPH3HAKOM.

BJseck MuHepasa MoxeT ObIThb MCTaJ1H4YeCKHH (Marse-
THT, THPHT), METAJJOBUAHBIA (rpadur), CTEKISHHLIHA
(kBapu Ha rpanfx, KaJbUMT, THIC), XHUPHBIK (KBapl Ha
usJjaome, nedennil), paayXubi (Ca0xa, TaJIbK), HIEJKOBHC-
Thi (BOJMIOKHHCTEIA THIC, acbect). HekoTophle muHepasnsl,
HamPHMEpP aaMa3 d LuHKoBasg obMaHKa, 00/aJalT oOueHb
ApKUM 6J1€CKOM, KOTOPbIH HA3bIBAIOT aJMa3HbIM.

Hsnom MuHepasoB, ABJSIOWKNCT BecbMa XapaKTePHHIM
NPHU3HAKOM, MOXKET GbITh PAKOBUCTHIA (KBapl), 3aHOSHCTHIH
(BOJIOKHHCTBIH THTIC, acGecT), 3eMJMCTHIH (KAaoJuH, JHMO-
HHT), DPOBHBIH (MAarHeTHT), 3€pHUCTBIH (MPaMOp, TPAHHT).

CnafHOCTbIO Ha3blBaeTcs 'ClI0COOHOCTb KPUCTANIHYECKHX
MHHEPAaJsOB PacKaJblBAaTbCH MO OJHOMY HJIH HEOKOJBKHM Ha-
np aBJeHusiM, 06pa3ys POBHBIE IIOBEDXHOCTH, Ha3biBaeMble
IJI0CKOCTSIME CnaiHoCTH. BecbMa coBepieHHOM claliHOCTbIO
obnafiaer cJIo4a, coBeplIeHHas CHafHOCTb XapakTepHa A
KaJpluTa ¥ KaMeHHo# coju. Hexoropnie MuHepaswl, Kak,
Hanpumep, KBapl, He 00J1aJaloT CNaiHOCThIO.

TpepnocTb MHHEpPaJIOB WM CHNOCOGHOCTb HX ‘COIPOTHB-
JIITbCS llapanalfio, AaBJeHHIO0, MCTHPaHHIO JAPYTHM MHHE-
paJioM, siBJAsieTC BeCbMa BaXKHbIM JHATHOCTHYECKHM TIpH3-
HakoM, [Jisi onpeneneHus TBEPAOCTH NpHHATA IKasaa Mo-
0oca, B KOTOpPOM JecsiTh MUHEepaJioB pacnojaraiorcs B
nopsajiKe Bo3pacralolled TBepAOCTH H KaXKIbli TPeabIAyLIHH
MHHEPAJl HepPTHTCA MOCHCLYIOLIHM. TeeprocTh 0603HaYaeT-
Csl HOPSLAKOBON un(ppou LIKaJbl TBEPMLOCTH, KOTOpas TOMe-

HeHa HHXKE. . Tanbk. 6. Oproxunas.
['une. 7. Ksapi.
3 Kanbuur. 8. Tomas.
4. ®moopur, 9. Kopysun.
5. Anartur. 10. Anmas.



OO6BIuHO ANg Onpejesienus TBEPAOCTH TONL3YIOTCS IO~
PYUHBIMH 1IpefMeTaMH, TBEPAOCTbH KOTOPHIX COOTBETCTBYET
CJAGIYIOIWHAM MO3MUHAM Kanbl Mooca: MATKHH KapaH-
Jam—1, worotb—2, OpoH30Basi MoHeTa—3, CTeKI0—4,
ocTpue HoXa—>5, HalHIbHHK—O, Kycouek kBapua—7.

[InoTHOCT, MHHEPaJOB ([0 OTHOLIGHUIO K MJIOTHOCTH BO-
nb1) KoseGuaercss or 0,6 mis HedTd mo 21 maf  IUTATHHBL.
TouHo oHa MOXKeT 'OBITH ONpejeseHa TOJNbKO B JaGOPaTOp-
HBIX YCJIOBHSIX, 2 TIPH BH3YaJbHOM OIMCAHHH IOJb3YIOTCA
B3BellWBAHHEM Ha PYKE, UTO AaeT BO3MOXKHOCTb NpPHOJIH3H-
TEJIbHO YCTaHOBHTb IVIOTHOCTL MuHEpaJa.

[loMHMO 5THX OCHOBHBIX NIPU3HAKOB, IPH ONpELeJEHHH
MuiHepaJoB MOTyT ObITb HCIOJb30OBAHBL HX OITHYECKHE
cBOficTBa (ZBOMHOE JyuenpesoMJeilie KajabluTa), MarHUT-
Hble CBOMCTBA (MaDHUTHLIE KeNe3HSK), BKYC (pas3iuuHble
coJti) H mp.

OcHoBHblE CBOHCTBA 110POJIOOOPA3YIOLIMX MHUHEPaJIOB
TIPHBEJSHBl B yueGlUKax 110 MHLepaJonuH.

B) OO6was xapaxkrepUCTHKA FOPHBIX MOPOJ, H YCJAOBHIA
MX 3aJeraHus

[opHble nOpoaB! WpescTaBIsior co60i MuHEpaabHble ar-
peraThl, HMelollHe GOJiee MJM MeHee NOCTOSHHBIH COCTaB
H CTPOCHHE H SABJISIONUIHECs COCTABHON YaCTbIO 36MHOH KOPHI.
Onx MOTyT COCTOSITh KAaK M3 MHOTHX, TaK M #3 OJHOrO Ka-
Koro-nm6o MuHepana. TIpuMepoM TOJHMHHEPAJbHBIX MOPOJ,
MOXeT OblTb TPAHHT, COCTOSLIMH H3 TOJEBBIX IUNATOB,
KBapIla, CJIIOAB, g POroBoil obMankH. K MOHOMHHEDaIbHEIM
TOpOJaM OTHOCHTCS H3BECTHSK, MOPOAOOOPA3yIOINM MHHE-
payioM JJif KOTOPOTO ICAYKHT KajpluT. [ToMumMo mopomoot-
PasyIOIHX MUHepPaJOB, B KaXJ0i NOpPoje MOTYT BCTPeYaThb-
Cs B BHJE He3HAYHTEJbHOH mMpHMecH 100aBOYHbIE, TaK Ha-
3bIBa@Mble aKLecCOPHbIe MHHEep aJIbl.

B u3BepXKeHHHIX TIOpOJAaxX YacThb MHHEeDAaJIOB SBJSIOTCH
MepBHYHbIMH, 06PA30BABIIMMUCS NIPH 3aCTHIBAHHH MAaTMHI, 2
YaCTb BTOPHYHBIMH, BOSHHUKIIMMH B 'Pe3yJbTaTe TPOLECCOB
KaONUHHA3AUHH, CePHTH3ALHH, XJODHTH3AIMH, CEePIaHTHHH-
3alUd M NP. OTH H3MeHEHHS MPOHCXOAAT MNOA JeHCTBH-
€M TEKTOHHYECKOTo CXKaTHs, UHPKYJAAUHH THAPOTEpMaJlb-
HBIX pPacTBOPOB M JPYrWX HBJIEHHH, NPOHCXOASIIUX
B 3eMHOH Kope.

Hsyuas cocTaB u cTpoeHue TOPHBEIX TMOPOA, HEOOXOAUMO
3HaTh YCJOBHS WX o0Opa3oBaHus (TeHe3HC), TAK KakK 9TH
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dakropsr  Mexay co6oii ouelb TECHO CBfi3aHBL. JTO Ke
HeOOX0AUMO [N COCTaBJIeUHs BCeX TIeoJOTIMeCKux Marte-
pHaJIOB, JIOCKOJbLKY TIPU H3Y4YelnH I'e0/JOru4eCKOTO CTPOCHUA
yuyacTKa TeoJor OOLIUlI0 He MOXKET TPOCACAHTb KaXkKIBIH
IJIaCT Ha 'BCEM €ro HPOTSKEeHHH, a BUIUT €ro JHIIb YacCTHY-
HO B OTAEJbHBIX OOHAXEHHSIX HJH B FOPHBIX BBHIpaGOTKaXx,
3naHue ycaoBui 00pasoBanys NOPOAbLI TIOMOTaeT IO BTHM
OTHEJbHBIM TOYKAM TIOCTPOMTHL IpPaHULLI IJIACTOB B IPOCT-
pancrTse y YCTAHOBHTbL CTCUEHL ORUOPOAIOCTH CBOHCTB
CJIaraolux Mx MOPOL,

[lo ycaopuam oOGpasoBanusi BCe Iopiible TOPOABL JIEJST-
cs Ha Tpu GosbluMe TPYNNbl: H3BepXeliHble (Marmaruyec-
KHe), ocaJouHBle ¥ MeTamopduueckde. B npenesax xaxjio#
U3 3THX TPYNI cyllecTByeT elle dosee @pobHOE JeneHHe.

Jns xaxpoil U3 3THX TPYUIl NOPOJ XapaKTeplbl ompe-
JeJqieHlble (OPMBI M YCJOBUSL 3aJeraHusi, KOTOPLIE 3ABUCAT
xak ot crnocoba obpaszopaiius NOPOAbl, TAK H NOCAEAYIOIHX
TEKTONHYSCKIX JBIKEHUE 3eMHON KOpbl. TeKTOHUKOH Hasbl-
BAETCSl yueHHe O TeOJIOTHYeCKOM CTDPOEHHMH 3eMHON XOpH,
reoJIOTHUECKHX COOPYKEHUsX la 3eMJe ¥ 0 XxapaKrepe 3a-
Jeranusi qmacToB. MasepiKeHible MOpPOAB 0o0pasywT Mac-
CHBHble MarMaTHUeCKHe Tesa, popMa H pasMepbl KOTOPHIX
onucaHsl nuxKe (§ 2-2). Ocamounsle INOPOABI 3aJeraloT B
BUJle TIIACTOB TOH MJIH MIIOH MOLGIOCTH, a (GopMBI 3ajera-
HUsT MeTaMOop(hHUYeCKHX [IOPOJ, 3aBHCAT OT IepBOHavyaJbHLIX
topm TeX 110pOJ, H3 KOTOPLIX OHH 00pasoBanuch, U Npouec-
COB MeTamMopduama.

CJlon TOPHBIX TIOPOJ IIOJ BJHSIHHEM TEKTOHUYECKHX ABH-
SKeHHH H3MEHSIOT CBOe lepBOHAauaJsbHOe, IpenMyLUeCTBEHHO
TOPH30HTAJbHOE [MOJIOXKEHHE — UCNLITLIBAIOT JAUCIOKaLlUH.
JByKeHns: 3eMHOH KOPbl BO3HUKAIOT IVIaBILiM 06pasoM Nox
BJAWSIHUGM BHYTPEHHUX (IHIOTEHUBIX) IIPOLECCOB, IPOUCXO-
agumnx B rayouiax  3eman. OUM MOTYT UMEThb Xapakrep
MeLJeHHUbIX BEePTHKAJBHBIX JIBHKEHHH (MefiporeHHyecKHe
LBHIKEHHS) MM NPEUMYL{ECTBEHHO FOPH3OUTANBHBIX mepe-
MelleHuii (oporeHHueckne ABHxKeHHs). Ilpu BepTHKANBHBIX
JABHIKEHHSIX CJIOHM TOPHBIX NOPOA NPHOGPETAIOT HEKOTOPHIH
HAKJIOH, a eCcJy JJHTeJbHOe Bpems Nporubaercs 3HAUHTENb-
HBIH y4aCTOK 3eMHOH KOpBI, MOLIIOCTb OTJOKEHHH B LeHTpe
ero Bospacraer (reocHHKJAHNAJBIBE 30nbl). IIpu ropusoH-
TAJBHOM, CMATHH 3€MHOH KODH BO3HHKAIOT MJHCJOKALHH,
KOTOPBIe MODYT OBbITh TIJIHKAaTHBHBIC, XapaKTepusylolluecs
0o06pas3oBaHHeM CKJAAXUATOCTH Oe3 pa3phiBa CNAOIIHOCTH €O~
€B, ¥ IH3DBIOHKTHBHbBIE—C Pa3PLIBOM CIJIOUIHOCTH.
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B €OOTBETCTBHH €O CKa3aHHLIM B MPeleTax 3eMHOH Ko-
pbl MmO TeKTOHHYECKHM YCJOBHAM MOTYT OBITh BbIJeJIEHDI
caegyloliye obacTy: AaarhopMentble, B Mpeaeaax KOTOphIX
NMOPOAEL 3ajeraloT OTHOCHTEJLHO CHOKOI‘J’IIH‘O; reoCHHKJAnHAaNb-
Hbl€, MCNBITBIBAIOUIHE MeOJICHHble BOPTHKAJDHBIE IepeMenie-
HHSI, H TeOCTPYKTYpPHbIE, XapaKTepH3yloluecs Topoobpaso-

BATEALHBIMY TEKTOHUYESCKHMH

Ulapwup npoueccami.

U VR OcHoBHDbIE 3J€MEHTH IJIH-

y N /|\ KaTHBHOM CKJIaAKH H306paxe-

. Lot ubl Ha puc. 2-4. Kpblipamu

%@%w;, , CKNafIKi HASHIBAIOTCA e TLIoC-

|\ KHe 60Ka, KOTOPble COEAHHSET

— W3THO WJAHM 3aMOK CKJIAIKHY,

Kpoinsa BHYTPEHHAsT 4YacCTb CKJAaIlKH
Puc. 2-4. Daements manKa- HasbiBaercss ee aapoM. Ocblo
THBHOU CKMAKH. CKJaJKH HasblBaercst JHHHA,

COe/MHsIOas BCe TOUKH Ile-
pernba cyoes B 3aMmke. JIMHHA, TAe NepeceKatoTcs MBICAEH-
HO TIPOJOJIKEHHBIe MJOCKOCTH KPBLIbEB, HA3BIBaeTcs IIap-
HHPOM CKaagkd. CHHKAMHANBIO HA3HBaeTCA CKAaLKa,

PAANERN 2 —
s NN e ~
//"i\ NN TN

Puc, 2-5 OcHobHble GOPMBI IMIHKATHBHBIX CKJIa0K.
1 — aHTHKIMHaAb, 2 -~ CHHKJIHHAND.

KPBLJIbsi KOTOPOH CXOAATCS KHHU3Y, AHTHKJIHHAJIBIO—KDPbIIbs
KOTOPOH pacxoasarcs KHusdy (puc. 2-5). Paszmuualor npsmsle,
HaKJOHHBIE, JiexKauue, M30KAHHAJbHbIE, BeepHBe H Jpyrue
cKaanku (puc. 2-6).

K JIH3BIOHKTEBHBEIM IHCJIOKALHAM OTHOCATCA COPOCHI,
B36pPOCHI, CABHIH, TPAa0eHbl U ropcThl (puc. 2-7).

C6poc mpencrasaser co00il paspbiBHOE HApYIIEHHe, BH3-
BaHHOE OIIyCKaHHeM OJHOTO y4acTKa 3€MHOH KOPbl OTHOCH-
TenbHo Jpyroro. Paszensiomas uX MOBEPXHOCTb PAasphiBa,
TIO KOTOPOH 1POH30LLIO0 IiepeMellleHHe TOPOJA, Ha3LIBaeTCs
cMmecTuTesieM. B36GpocoM Ha3bIBaeTCsl TEKTOHHYECKOe Hapy-
lueHHe, NPH KOTOPOM IIPOH3OIJO TiepeMelleHue KBepXy
OMIOro y4acTKa 3eMHOM KODH OTHOCHTeJabHO Apyroro. Ha-
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IBUTOM HasblBaeTcs Tako#l B3Gpoc, MpH KOTOPOM TIIIOCKOCTD
cMelleHHsT umeer mHak/joH MeHee 30°. O6pasopanHio B3GPO-
Ca M HaJqBuTa NpeJlIeCTBYET MepexuM mopold—idraekcypa.
Capurom HaspiBaeTcsl CMEIlEHHE [OPOJ, MO HOBEPXHOCTH
pa3pbiBa B NOPH30HTAJBHOM HJH ‘OJH3KOM K HeMy Halpas-
jenuy. [opcTom HasbiBaeTcs: omycKaHHe TIACTOB 110 KPasM
MaccHBa, OCTAIOLIErOCd HENMOABUMKHBIM, TpabeHoM—OmyC-
KaHHe Y3KOH IVIbIOBI MeXJy [IBYMsI OCTAIOIIHMHCS Hello-
IBHXHO MacCHBaMH.

~—"

2)
Puc. 2-6. PasnoBUAHOCTH MIHKATHBHLIX CKJ3J0K.
aQ —npaMas; 6 — ONPOKHHYTaf; 8 -~ Jexauas, e -— H3OKJIHHaJbHas.

ORI BT )

L TR T S

PR NI TP L
-

&)
Puc. 2-7. IIM3BIOHKTHBHLIE AHCIOKALMH.
8 —c6poc; 6 — 836poc; & — dnexcypa; e — rpalen.
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2-2. U3BEP)KEHHBIE FOPHbIE MOPOJbI

a) Buapl u3BepIKEHHBIX MOPOJ, UX OCHOBHbIE MPH3HAKH
H (opMbl 3aJeranus

W3BepikeHHbIe TOPOJH NMPeACTaBASIOT cob0fl 3aCTHIBIIYIO
marMy. MunepaJiorsuecknii coCTaB M CTPOEHHE BTHUX MOPOJ
onpezesieTcss JABYMs TVIaBHBIMH (GaKTOpaMu, KOTODEIE II0-
JIOXKeHBl B OCHOBY HX KJaaccHpuKaumu: colepkaHueM B

Ta6auma 2-1

Haubosce pacupocTpaHcHHBE PasSHOBHAHOCTH
H3B°PWCHHBIX NOPOZK,

H3Beprkennbie NOPOAL! Conepxkanne, %
HuTpy3nBible
Py 3 . TEMHBIX
Apdy aupubie Si0s | ypepasos
raySuunsie runabnecanbibe

Kucasie nopodet

Ipannra, Kpapuensie Jlumaputet, nauutel | >65 [ 10—15
TPaHOJHOPHTHI nopdbups

C pednue nopodut

Cuennrs, Oproknasossie | Tpaxuthl, BYJKauu- |65—52| 15—25
MOHIOHHTH nopdups! yecKue TYybhH
Juoputst Mopdupurst Anupesuts, Tydo- 25—35

TeHHbIE TOPOJKI

OcHosnbie nopodst

T'a66po, HOpHTHI JuaGassl, BasanbThi, Mena- 1562—40 35—55
JLOJIEPHTHI upst

VY avmpaocrognste nopodst

MepupoThrhl, Ouenb peaxu OrcyrersyioT <40 | >55
LYHATH

marme kpemHexkucaoThl (SiOg) M yc/lI0BHSMEH 3acTHIBAHHS
MarMbt (ta6a. 2-1). B 3aBucuMOCTH OT COLEPIKaHHUS KpPeM-
HeKHCJIOTH! Pas3JU4aloTcs YJAbTPAKUCIHABIE, KHCJHBIE, CPEIHHE,
OCHOBHBIE H YJBTPaOCHOBHBIE TOPOAHl. 10 yCNIOBHSIM 3aCTHI-
BaHHsi MaTMbl PA3JaHYaloTes HHTPY3UBHBIE NMOPOJAHLI, KOTOPHIE
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3aCTBIIN B HeApax 3eMHOfl kopdl, H oddysnBHLIe—H3IUB-
mHecss Ha ee NOBEPXHOCTb. B 3aBHCHMOCTH OT IJIyGHHBHI 3a-
CTHIBAHMS CPeIH HHTPY3UBHBIX NOPOX BBIIEIAIOTCS TIYOHH-
Hble HIKM abuccajbHble 1 06pa3oBaBIIHecs Ha OTHOCHTENLHO
He6obIoH TybuHe—rnunaduccanbHue.

Uem BHILE JaBJeHHE H 'MeLJEHHee OCThHIBAHHE MarMbl,
TeM MoJIHee HIeT ee Kpucramausaius. [Tosromy rayGuunble
HHTPY3HUBHbIE TIOPOXLB (PPaHUTH, CHEHHTH, ra6fpo ¥ mp.)
O6GEIYHO XapPaKTEPH3YIOTCS XOPOIIO BHIPAKEHHON KpHCTAM-
JIMYECKOH CTPYKTYPOH, THIAbHUCCaNbHble TOPOAL (MOPQUPHI,
nopdupuTHl, nuabassl) MOTYT WMETb HEMOJHOKPHCTAJIHYeC-
KyI0 CTPYKTYpY, a 3ddy3HuBHLEe NOPOAH (aHAe3HTbl, 6a3a/b-
THI) XapaKTePHU3YIOTCH HEMOJHOKPHCTAJINYECKOH U CTeKJIO-
BaTON CTPYKTYpPOH.

Ha ycnoBus kpucrajnuzauny MarMbl H, CJI€L0BATENbHO,
fla 'COCTaB U CTPOEHHE H3BEPNKEHHBIX MOPOJ, CYNIECTBEHHO
BJHSAIOT ()opMa U pa3Mephl MATMATHYECKOTO Teja: ueM MeHb-
e ero 06beM M MOLIHOCTB, TeM MeHee OJaTroTPHSATHL YIC/I0-
B AJ5 KPHACTAJJIH3aLHU pacljasa.

B ronmax addysusHbBIX nmopox HaGaomaeTcs nepecnaau-
BaHHE 3ACTHIBUIUX [TOTOKOB JIABBl € NUPOKJACTHUCCKHMH MO~
pomaMH, KOTOpble SIBJASIOTCS TIPOAYKTAMH BYJIKAHHYECKHX
Ber6pocoB, JlaBel 0ObIuNO NpencTaB/elbl KPeNKHMH Nopojia-
MH THIZ 6a3aJbTOB, a MUPOKJACTHUECKHE MOPOALI MeHee
TIPOUHBIMH, a HHOTJIa W 'PLIXJBIMy 00pazoBaHuAMH — TYO-
GpekunsiMu, TydonecuaHuKaM#, BYJIKAHHIECKAMHU eTJJaMu
un np. DPdysuBHBIe MOPOAH, MOMBEPTAICL MeTaMOphuaMy H
BLIBETPUBAHHIO, C TEUEHHEM BPEMEHH MEHSIOT CBOM MepBHY-
HBIH BHUI U COCTAB, B CBSI3H C YeM HX NPHHATO pas3fleJsiTh la
TaJIeoTHINbE, 0Gpa3oBaBUInecsd Bi1aJe030HCKOH 3peH paHb-
nre, M KalHOTHNIBE, 06Pa30BaBIINeCcs [103XKe MaJjneo3os.

Tounoe ompeneseHne Ha3BAHHS H3BEPIKEHHOH TOPOJIHL
wOXeT ObITh JAaHO TOJNHKO B Pe3ysabTarTe HCCIEIOBaHHI ee
IIHGOB ¢ TMOMOIIBIO MONSPH3ALUONHOTO MHUKpockona. Ha
OCHOBAHHM 3THX HCCAELOBAHME CO31aeTcss KOJJIEKIHs 3Ta-
JIOHHBIX 06PasIoB, ¢ MIOMOLIBIO KOTOPHIX TPOBOJHTCS BHU-
3yaJibHOe OTNHCaHHEe TIOPOJ, PACIPOCTPAHEHHBIX B JAHOM
paiione. OCHOBHBIM NPU3HAKOM JUIST ONpeNeTeHHsT HazBaHUs
MOPOAB! CJHYKHT €e MUHepaJorHiecKHil cocTas, KOTOPBII
JOJKEIl OTMeYaThest NPy OMHCaHHH 00pasLosB.

ITpu ommcaHuM H3BEPIKEHIION TOPHON TMOPOABI JOJKHA
OBITh JlaHa TaKXKe XapaKTePHCTHKA ee TEKCTYPLl M CTPYK-
Typhl. Tlox TexcTypofi MOHMMAIOT CJHOKEHHE, XapaKTePU3yIio-
nieecs pacrnosoKeHHeM 3epeH MHHepaJsioB B NOPOJE, H CTe-
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NeHp ee CIJIOMHOCTH, 10 PacCHoNOXKEeHHI0 MUHEPAIOB B I10-
pole pasIMyaloT CcJAeldylollHe TeKCTYpHl: MacCHBHAA,
XapaKTepusymouascs GecropsOUHEIM PACIIONOKEHHEM MH-
HepaJoB; CJIOHCTasi, OTJIHUAIOLIAsCH TIOCJAOHHBIM pacroJo-
JKeHHeM MHHepaJioB (HanGoJsiee xapakTepHa AJA OCAJOYHBIX
NOPOA); cJaHIeBas, XapaKTepH3YIOmascs mapasiebHbIM
pacrosoKeHneM INIUTUATBIX MaTepHa/oB (CBOHCTBEHHa Me-
TaMopHUecKuM Nopoaam); dJouiaNbHas, MPH KOTOPOH MH-
HepaJibl pacroJjaralorcsl Kak Obl moTokamu (CBOHCTBEHHA
a¢pdysuBHEIM nmopoxam). Ilo cnjomHOCTH — pasiauualoT
KOMIaKTHbl€ H TIOPHCTBIE TOPOABI, KOTODHE MOryT 06paso-
BATbCS MIPH 3aCTHIBAHUM BSI3KOH JIABHI.

ITox cTpyxTypoi MOHUMAIOT CTPOEHHE MHHepaJbHBIX ar-
peraTos, CTelleHb HX KPUCTAJIH3aLiH, pasMepbl H Gopmy MHu-
HepanbHbIX 3epeH. 1o cTeneHu KPHCTAIM3AUHU PaAs3IHYAIOT
CJeLyIoLe CTPYKTYPHI: NOJHOKPHCTANIHUSCKYIO, HETOJHO-
KPHCTAJJIHIECKYIO, CKPHITOKPHCTAIHUECKYIO (ahaHHTOBYIO)
H CTEKJIOBATYI0 CTPYKTYPY, JHLIGHHYIO KDHCTAJJIOB (CBOM-
cTBeHHa 3¢ (y3UBHBIM TIOPOJAM).

Ilo pasmepam MHHEPaJbHBIX 3€PEH Pa3IHUAIOT CJIEAYIO-
IlHe CTPYKTYPH: BecbMa KPYNHO3EPHHCTYIO ¢ IJIHHOH OT-
IeJbHBIX KpUCTalaoB Gojee 10 MM; KpYyNHO3epPHHCTYIO—5—
10 MM; CpeRHe3epHHCTYIO — 2—5 MM; MeJKO3ePHHCTYIO —
MeHee 2 MM; IJIOTHYIO HJAM a(aHHTOBYIO, TPH KOTOPOH
KPHCTAJJIBl HEJb3s !PA3/IHUUTh HEBOODYKEHHBIM TVIa30M.

ITo oTHOCHTENbHOH BeJHYHHE KPHCTA/JIOB pasjHYalOT
PABHOMEDPHO3EPHUCTYI0 H NOP(GHPOBYIO CTPYKTYPH, B KO-
TOPBIX OTAe/bHbIE KPHCTAJJIbl BHACAAIOTCSA CBOHMH KPYTIHBI-
Mu  pasMepamu. IlopdupoBas <¢TpyKTypa CBOHCTBEHHA
apdysuHbiM nmopofaM. Ecaum  BKpanjeHHHKH [MOTPYXKEHb
B CTEKJIO, CTPYKTypa HasblBaeTcss BUTPOGUPOBOH.

[Tpu onucaHHM MarMaTHYECKHX NMOPOJ '6OJbLIOe 3Haye-
HHe WMeeT BbiSBJEHHe HHOPOJHBIX TeJa M yuacTKoB. 'K HuM
OTHOCATCH OOJOMKH BMEILAIOMHIX NOPOA—KCEHOJUTH H 06-
pasoBaHMs, BO3HUKAIOLME B CAMOM MaTMaTHYeCKOM oQua-
re,—IMUITHPBI.

IlBer MarMaTHYeCKHX TIOPOJ 3aBHCHT OT HX MHHepaJb-
HOTO CcOoCTaBa. YJbTPAOCHOBHbIE M OCHOBHBIE NOPOXH, Gora-
Thie 'Marie3Ha/JbHOXKEJE3HCTEIM ‘MaTepHasoM, BHE 3aBHCH-
MOCTH OT cliocofa 06pa3oBaHHs HMEIOT LBET OT TEMHO-3e-
JIEHOTO 0 YepHOTO, a KHCJble H CPeJHHe TOPOJH, Gosee
GoraTble aMOMOCHIHKATAMH (IIOJIEBBIMH LITTATAMH), OGBIYHO
OKpalleHsl B GoJsiee CBeTJ/ible cepble, 3eseHble H KPacHOBA-
Thie TOHA.
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flpn onticamiu mnoponx moMb3yOTCs MPHOIHKEHHBIM
YOTaHOBJIGHHEM HMX IMJIOTHOCTH B3BemiHBaHueM Ha pyke. Kwc-
Jible KPHCTaJ/IHYeCKHe NOPOAB (IPAHHT) HMMEIOT OTHOCH-
TeJIbHYIO TJIOTHOCTH OT 2,5 1o 2,7; cpepnue (auoput)—2,7—
2,8; ocHoBHble (ra@6po) 2,9—3,1; yJAbTpaocHOBHBIE (MepH-
notut) 3,1—3,5. B aTHX Ke mpelenax wu3MeHsieTCsl TIOT-
HOCTb HX H3JUBIUHXCS aHAJOTOB.

=]

b) ¢

Puc. 2-8. ®opMul 3a/1€TaliHg HHTPY3HBHBIX TOPOL.
a — GaTOAMT; 6 — JNAKKOJHT; 8 — HHTDY3HBHAS TINIACTOBAs SadeXKb; & — XKHJBL

Hurpysupnbie (BHEIPHBLIHECS) MarMaTHYeCKHe TIOPOAbI
3ajeraloT B BHAE 0ATONHTOB, JAKKOJIHTOB, LITOKOB, MHTPY-
3UBHEIX 3aJiexkell ¥ kua (puc. 2-8). Baroaur npexcrasis-
eT coGoll WHTPY3WBHOE TeJO OTPOMHBIX PasMEpOB, pPaclih-
pAlollleecss KHA3Y M PaclHpoCTpaHsioNleecs Ha HeONpexeseH-
Hylo Tay6uny. JIakKosuTOM Ha3blBaeTCS HHTPY3HBHOE TEJO
BecbMa KPYMHOro pasMepa KapasaeoOpasuoli ¢opmsl, Je-
Kamee OGLIYHO Ha OCANOUINLIX NOPOJAX H MEPEKPLIBAEMOB
umu. LITox mpemcraBisier cOGOH HHTPY3HBHOE TENO KPYII-
HOTO 'pasmMepa, MPOoThiKawoulee 0Caf0YHbIe NOPOAE U YXO&A-
1ee CBOMM OCHOBAHMEM Ha Heolpele/eHHYIo IMyOHHY KMar-
MmaTHuYecKoMy ouary. HMuTpysuBHas mJaacroBas 3ajexb
(cua) o6pasyercst B pesyJbTaTe BHEAPEHHS MarMbl MeX-
[y MaacTaMHi OCAJOYHBIX NOPOJ, Ha OTHOCHTEJNbHO HEGOJb-
60i1 ryyGuHe OT TMOBEPXHOCTH. THNHUHBIE WHTPY3HBHLIE 3a-
JIEXKH INpeicTaB/eHbl CHOMPCKHMH TpannaMHu, BCKpPHIBae-
MBIMH JLOJHHOH p. AHrapsl
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Kunst o6pasyiotcst B pesyabtarte 3armoJilenus TPeELi
B M[OPOJE MarMaTHUECKHM pAacljaBOM HJH IIPOLYKTAMH,
CONYTCTBYIOIIUMH BHEIPEHHIO MarMmbl. JKHJB MODYT Tiepe-
ceKaTh BMeLIAIoUlHe IIOPOABI IOJ CAMBIMH  PasJHYHBIMH
yrjiaMd H HMEeTb BeCbMa PAa3/IHUHYI0 MOIJHOCTb—OT HEC-
KOJBbKHX CaHTUMETPOB f10 CoTeH MeTpoB. JKuJH, mMelomye
KpyTOe INlajieHue, Ha3blBaloTCs Jafikamu. OTBETBISHHUS U
OTPOCTKH 2KHJI Ha3BIBAIOTCS anogusaMy.

Puc. 2-9. ®opmur 3aneranns a¢hysuBubIX IOpoL.
a — II0KpOB; 6 — KyIIoJI.

S¢dpdysuBHbBIe MarMatryueckue IOPOAb MOIYT 3ajerarthb
B ()opMe NOTOKOB, MOKPOBOB yu Kymosos (puc. 2-9). Iloro-
Kil TIPEACTaBJSIOT CO00# BBHITEHYTble MarMaTHyecKHe TeJa,
oGpasoBaBlINecs B Pe3yJabTaTe H3JUSHHS JaBbl B KaKoe-
anbo moHmKeHue MectHocTd. Popma MX M pasMephl 3aBu-
cAT oT GOPMBl MOHHKEHUS U YCJOBHH 3aCTHIBAHUS MAaTMHL.
OcnoBHubie JaBbl Kak HauGoJee TI0ABUKHbBIE 0OpPa3yIOT HaH-
Gostee panHHBIEe NoTOoKH. [ToKpoBm o0pa3yioTcs NpH H3JIU-
HHH J1aBbl Ha OTHOCHTEJBHO POBHYIO IIOBEPXIIOCTb, KOLJA
pacTekaHue ee MPOUCXOAWT B Pas3juuHbple CTOPOHB. OHH
MOTYT 3aHUMAaTh OueHb GoJibinde naomwamu. Kymnosa obpa-
3YIOTCSl B pe3yJibTaTe H3JHSIHHUSI OUeHb BSI3KOH MaJolIOLBHK-
HO#l Marmbl, KOTOpas OLICTPO 3aCTHIBAET H He pacTeKaeTcd
IaJeKo OT MecTa BLIXOJla, a HapauMBasich, 06pasyeT BBHICO-
xult konyc, Takue KOHyCchl THIHYHB JAJs GOJBLIIHHCTBA
BYJIKAHOB.

6) OcHOBHBIE THNBI H3BEPIKEHHBIX MOPOIL

lnaBuefiiumMy NpeACTABUTEAIME PA3JIHUHBIX BHIOB H3-
BEPXKEHHHBIX MOPOJ SIBJASIOTCS I'DAHUTHI, CHEHHTHI, AUOPHTHI,
ra66po, mopdupel, nopdUpuTH, [HAGA3H, AHIAEIUTH, Ha3alb-
THi, ByJKaHuyeckue Ty(dpol, Himke naercs xparkas xapakre-
PHCTHKA MX COCTaBa U CTPOENHS ¥ BHEIIHWE MPHIHAKH, KO-
TOpble HeOOXOJUMO 3HATh JUISI OMHUCAHHS MOPOJLL
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I'paHmMTH UMEOT SCHO BBIPAXKEHHVIO KDHCTAJJIHYE-
cKywo cTpyknypy. OHH COCTOSAT B OCHOBHOM H3 II0JEBOTO
jnaTta , KpoMe TOTrO, COIepxkaT KBapll, CJIOAY H POTOBYIO
o6manky. LlBer mOpPOAbl 3a3MCHT OT NOJEBBIX LIMATOB, KOTO-
phble MOTYT GBITh KPaCHBIE, JXenThle, Genble U ceprie. [Topepx-
HOCTb KPHCTA/UIOB IIOJIGBBIX INMATOB OOBIUHO rJajfKas
¢ IUeJKOBHCTHIM IBeCKOM I/IocKocTell cmaiinoctd. Kaapn
IpeaCcTaB/ien GeJbIMU, CEPOBATHIMHE HJIH ABIMYATHIMH CJ1a60-
NPO3PAYHBIMH, CTEKMOBUANbIMU GiecTsiiuME 3epiamu. I[To-
BEPXHOCTb HX M3JI0Ma iIePOBHAsl BCJEICTBHE OTCYTCTBHS
crnaitnoctd. CUioAs! TPeCcTaBaeHbl WK GHOTHTOM (YepHBIM),
HJTH MYCKOBHTOM (G@JBIM), HMEIOT I6/1eCTSIILYI0 TOBepXHOCTD
1 COBEPIUEHHYIO CNAfHOCTb, MOITOMY JIeTKO paclleNJsIoTes
Ha MJAaCTHHKH KOHYMKOM HOXa., 3epHa pOTOBOH 0O0MaHKH
yAJIMHeHHbIe, YEDPHOTO M TEMHO-3€JIEHOTO I(BETa, OJyecTsIIHe
HJIH MaTOBBIE.

CueHmT npencrasiaser coboil 6eckBapLeByIo pa3HOBUI-
HocTh rpamuta. OH SIBJSIETCA NOJHOKDHCTAJJIHYECKOH Mac-
CHBHOM TOPOXOH, COCTOSILeHl N3 PO30BOTO HJIH 'OEJIOTO MmoJIe-
BOTO IUIATa—OPTOKAa3a U KAaKOro-JHGO TeMIIOIBETHOI'O MH-
HepaJa — POroBoil o6MaHK) GHOTHTa nin mupokceHa, Oxpac-
Ka TMopoasl .MOXKeT ‘ORITb PO30Basi, KpacHas, CBETJIO-Ce-
pas. Mecramu BcTpeuaercss HHGpETHHOBBIA CHEHUT, B COCTa-
B€ KOTOPOTO, HOMHMO JPYTHX MHIEPasoB, XapaKTepHBIX AJIs
CHEHHTA, IIPHCYTCTBYET IH(pCan — Genplil, 3eeHbIH, cepblii
HJIH KHPIHUHO-KPACHBIT MAHEPaJ, TaOMHTIATHIE KPHCTAJJIbI
KOTOPOI0 MMEIOT KHPHBI OJeCK,

JuopuT—9oro NOJHOKPHUCTAJNIHUECKas ITOpoJa, Co-
CTOSILI[AsI M3 CEepOT0 W 3eJIeHOBATO-CEPOTO IOJNEBOTO INmnaTa—
MJIaNHOKJIa3a W TEeMIOLBETHLIX MHHEpaJoB— pOroBoil 06-
MaHKH, AaBTHTA, WUEPHOHU CJIOABI, KOTOPBIX COJAEPIKUTCS
10 30%. Ksapi O6GBHIUIO OTCYTCTBYET TMOJHOCThIO. Eciau OH
NPUCYTCTBYET B HeGOJbIIOM KOJHUECTBE, TO TMOPOLY Ha3kbl-
BAIOT KBapuesbiM auopuroM. OKpacka JmuopuTa «cepas,
TeMHO-cepasi, 3eJeHOBaTO-cepasl.

I' 266 0 — 5T0 MOSHOKPHCTAIHYECKAsST IyOUHHAS Mac-
CHBHAs IIOPOJa, COCTOSINAS M3 OCHOBHBIX IIaTHOK/Ia30B —
Jabpajopa, aHOPTHTA W OJHOTO M3 TEMHOLBETHBIX MHHEpa-
JIOB — TIHPOKCEHa, olMBUHA M aMpuboanta. Ksapi B nopo-
Ie orcyTcTByer. OCHOBHBIE TIIATHOKJa3bl OOBIYHO HMEIOT TEM-
HYI0 OKpPacKy, 6/eck MX Ha MOBEPXHOCTIX CIafHOCTH mepJia-
MYTPOBBIl C Hrpoil 3eJIeHOr0 ¥ CHHEro IBeToB. B 3aBucu-
MOCTH OT ‘COREPKaHHUSA ONHOTO U3 MePEYHCNEHHDBIX BhILIE TeM-
HOWBETHRIX ‘MHHepaJloB Tab6po AENSTCA HA IHPOKCEHOBHIE,
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oJBHHOBBIE Han amuGososble, LIBeT mopoas: Moxer GHITH
OT TeMHO-ceporo fo ueproro. CTpyKTypa ee wualle BCeTO
paBHOMepHO3epHHuCTas. BcieldcTBue NPHCYTCTBHS KPHCTa-
JIOB MarHeTHTa M APYTHX TAKeNbIX MHHepasaoB rab6po ume-
er GOJbIIYI0 IJIOTHOCTb, KOTOpasl MOXKeT JOCTHTaTh
3100 kr/m®

ITopoabt MOPGHUPOBOr0O CTPOEHHUSA XapaKTepu-
3YIOTCS HaJWuHeM KDYNHBIX KpDHCTa/JIOB, TOTPYXeHHbIX
B TOHKO- WJIH CKPBITOKPHCTAJJIHYECKYIo Maccy. Pasnanuaior
KBapluesble mopdupbl, KOTOPHE N0 COCTAaBy MHHEpaJsoB $iB-
JISTIOTCSI AHAJIOraMH TpaHuTa, U GeckBapleBble (OpTOQHPHI),
COOTBETCTBYIOLIHE€ CHEHHTAM.

[Topduput—>3To 3eJeHOKaMeHHass NOPOJa, colepxa-
mas oTAesbHbIE KPYIHble KPHCTAJIBl TI1aTHOK/Ia3a, poroBoi
o6MaHKy WJH NMHPOKCeHa, KOTOpLle NOTPYyKeHbl B OCHOBHOH
Macce, OGBIYIIO COCTOSILIEH M3 TexX e MHHepaJoB U XJOpH-
TH3MPOBaHHOro creknaa. [To cocraBy MuHepasoB Nopona co-
OTBETCTBYET AHOPUTY. IlOpGHPHTLI BCTpeYaloTCa CPeaH
runagucca bHEIX TIOPOJ H NMaNeOTHIIHBIX 9 (y3HBHBIX TIOPOL.

Jduabas—aro HNOSHOKpHUCTANNHUecKas THnabuccanb-
Hasi uau 3GdysuBHast NOPoja NajJeoTHIHOro oO6JHKA TeMHO-
Ceporo 1Bera, 4acTo C 3eJeHOBATLIM OTTeHkKoM. Ilo cBoemy
€oCTaBy olla sIBJfETcss ahajnorom rabbépo y COCTOMT M3 OC-
HOBHOTO TlaTHOKJasza (dyalle Bcero naGpafopura) H aBrH-
ta. Yacro Habaiofaercs Takxe TPHCYTCTBHE XJOpPHTAa H
IPYTHX BTOPHUHBIX MuHepaaoB. [unabas 3aneraer 8 BUIe
TJIACTOBLIX 3aJjiexell — CHJI0B (CHOHpPCKHE Tpanmel), f1o-
KPOBOB H KHJI.

Aunjgeszur—aT0 KahHoTunHas 3¢p¢ysuBHas TOpoAa
nop¢upoBOH CTPYKTYPhl TEMHO-CEPOTO HJIH 3eJeHOBaTO-Ce-
poro usera. [To MHHEpPaJIOTHYECKOMY COCTaBY OHA ABJSETCS
anajiorom muopura. OCHOBHAsI TOHNKOKPHCTaJJIHYecKass Mac-
ca TI0pOJBl COCTOMT M3 MJIATHOK/Ia3a H TEeMHOLBETHBIX MHHe-
paJoB. Kpynusie nopchuposble BbIAEJEHHS COCTOSIT H3 aHae-
3ura miy Jabpanopa. Augesur obpasyer BMmecTe ¢ ‘0aszalb-
TOM OCHOBHYIO MacCy H3JIHBUIMXCSI NOPOJ KaK B 06JacTH
COBpPEMEHHOro, Tak M B 00J1acTH APEBHEro BYJKaHH3Ma.

basaabT—>3r10 KakHoTHNHAA 3¢ dysHBHas moOpoJaa,
yepHasi HJIH TeMHO-cepasi, OGBIYHO HEeTIOJFHOKPHCTANIHYECKON
cTpykTypbl. OHa siBasieTcss 3¢ ¢y3uBHHIM aHaJOroM ra66po
H COCTOHT INIaBHBIM 006pPa3oM H3 OCHOBHOTO WJIaruok/asa
(nabpanopa), aBruTa M OJIHBHHA U COLEPXKHT PyJHble MUHe-
paJasl, OcHoBHas Macca 6a3anbra uMeeT apaHUTOBYIO CTPYK-
TYPY H COAEPKHT JIHIDb OTAEJNbHbIE NOPPHPOBIE BbIAENECHHS
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aBrMTA WM Apyrux Munepanos. Muorna B Gasaiprax Ha-
6aionaercs NOpHCTas WJIH MHHAaJeKaMeHHash TEeKCTypa.

BasanbTel CBSi3aHbl HeNpepHIBHBIMU IepexojaMH CcoCTa-
Ba ¢ anjaesutaMu., Takue nepexojHbie MOPOAL HA3HIBAIOTCS
aHLe3uTo0a3aabTaMH.

Bynskanunueckue Ty bl o6pasyiorcss ‘H3 TBepAbIX
TIPOAYKTOB BYJKAaHHYECKAX M3BepIKEHHH (LIakoB, Mecka,
Byakainyeckux 6om6). Ilo cocraBy ony sSIBISIOTCA aHaJjoTa-
MU cooTBeTCTBYIOINX 3 dy3uBHbIX wmopoa (6asanbroBble,
annesuToBble TY(hE). B 3aBHCHMOCTH OT CTPYKTYphI 0GJIOM-
KOB pasnuyaiorTcs Tydel: KpymuiooOJOMOuHBIe MJIH TydO-
GpeKunH; MeJKOOGJOMOUHblE W/IH TY(DONEeCUaHHKH H CTEKJIO-
BaThle, COCTOfLIMe M3 OOJOMKOB BYJKAHHUECKOTO (CTEKJa.
XapakTepHoit 0COOGEHIOCTbIO BYJAKANHYECKHX TYy(HOB SBJIS-
eTCA YrJa0BaTOCTb OOJOMKOB H ‘HCCOPTHPOBAHIOCTb HX IO
BeJIHYHHe.

2-3. OCAJOYHBIE FOPHBIE NOPOADbI
a) Bupapl ocamoyHbIX NMOPOJ, W MX OCHOBHBbIE NMPH3HAKH

Ocanounble nopozasl o6pasyloTes B pe3y/anbTare pacnana
JIIOGBIX TIOPOJ B MOBEPXHOCTHBIX YACTSIX 3€MHOH KOPHI, @ TaK-
XKe KaK MPOAYKTH BbITIAAeH s 0CaAKOB H3 BOION U BO3AYIL-
HOH cpenbl. Paspymenne mopoj NPOHCXOAHT B pe3ysbTare
(H3HUECKOTO H XHMHYECKOTO BbIBETPHBAHHA. B 3aBHCHMOCTH
OT ‘ycJjoBuii o6pasoBaHusi H (aKToOpoOB, (CHOCOOCTBYIOUIHX
HaKONJIEHHIO, OCAJ0uHbIe NOPOALI MOXKHO N0JApa3AejuTh Ha
clenyolline reHeTHYeCKHe TPYNMbI: MeXaHHYeCKHe, XHMHUe-
CKHe M OpraHOTeHHble OCajKu. MexaHuueckue ocajiKH Ha-
3LIBAIOTCSt HHaue OOJOMOYHBIMH OCAJOYHBIMH INOPOAAMH,
TaK KaK OHH OOBIYHO mNpejcTaBjeHbl OOGJOMKaMH ‘pasJfiiy-
HBIX MOpPOJ.

BaHBIM IPH3HAKOM OCaJOYHBIX MOPOJ fBJSETCH Xa-
pakTep MX HaIJIaCTOBaHMS, KOTODHIl CBHIETesNbCTByeT 00
YCJIOBHAX HAKOMJIEHHS ¥ TOCJAeLYIOIIero Juareiesa ocaakos.
OTH YCJIOBUS NPUHSITO HA3BIBATh (PalHAMLHBIMH. 3HaliHe HX
floMoraer MpaBHAibHO ONKCAThb NOPOAY B OOHAMKEHHH H IIO-
CTPOHTbH IWIACTHI MOPOJ Ha KapTax H paspesax. IlosTomy
reoJIorHuecKoe H3ydyeHHe OCAJOUHBIX dIOPOJ HeoOXOAUMO
HPOBOAMTbL Ha ocHOBe (aUMaJbHOTO aHaJH3a, TaK Kak
ycnoBusi 00pa3oBaHHA OCafOYHBIX IIOPOL  OMNpeje/sioT
HX JIUTOJIOTHYECKHH. COCTaB H 3aKOHOMEPHOCTH M3MeHe-
HHSl cocTaBa.
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Caon ocamounslx MOPoJ MOTYT HMETb CaMylo Pas3JHuHylo
MOLHOCTb — OT HECKOJbKHX CAHTHMETPOB [0 HECKOJbKHX
MeTpoB. MaJjiasi MOLHOCTb CJIO€B CBHJETEJBLCTBYET HJIH
0 MeIJeHHOM HaKOIUJIEHUM OCajKOB, WJH O 4acTOH CMeHe
yCJIOBHH HaKomIeHusl. HacTo TONIM OCALOYHBIX TOPOL, NIpes-
CTaBJieHbl 3aKOHOMEPHHIM 'uepeJOPaHHeM CJOeB ompene-
JIEHHON MOINHOCTH. Taxasi pUTMHYHOCTb HAIJIACTOBAHHUS Xa-
pakTepHa JJisi ECYAHHKOB, aJe€BPOJNHTOB M IVIHH, a TaKXKe

Puc. 2-10. YcioBusg 3aseranysi ocaiouibix IOPOA.
a — corjlacHoe 3aJneraHue; 6 ~— Hecornachoe 3saJeramnue.

J1s xapBoHATHBIX NOPOJ — H3BeCTHSIKOB M JOJOMHUTOB, OTJa-
ralluxes B NpuoOpexupix 3oxax mops. ITopoasl, uMeomue
YyacToe 3aKOHOMEpPHOE UepemoBaHHe MeCyaHblX, TJIHIIHCTBIX
1 KapOOHATHEIX (CJIOeB, Ha3KIBAIOTCA (DJHIIeM.

Cuion mopoJ, MOTYT 3ajieraTh OAMH 11a JPYrOM COTJIaCHO,
KONla TIOBEPXIIOCTH HallJaCTOBAIMS MAapaJlIesbHBl, U He-
COIVIACHO, KOTa 9TH M0BEPXHOCTH Hepecekalotcs (puc. 2-10).
Hecornacue cioeB CBHAETENBCTBYET O H3MEHENHH YCJAOBHH
OTJIOKEHHUSI OCANKOB MJIM O IMepephiBe 0cankooGpasoBatus.

MouHocTb /1088 0CaOYHBIX TTOPOJ He BCErAa COXpaHs-
eTcd MOCTOSHHOM, YTO TaKXe 3aBHCHT OT yCJOBHH ux obpa-
soBanus. Ecay MOIIHOCTBL €JIOST NMOCTENEHHO YMeHbIIaercs,
TO T'OBOPST, UTO OH BHIKJHHHBaeTcs. Hebospmue mo MoLULHO-
CTH ¥ NPOTSIKEHHOCTH CJIOH, BCTPEUalOlHecs B YETBEPTHY-
HBIX OTJIOXKEHHUSIX, MAa3blBAIOT JHH3aMHU, NPOCAOHKAMH H IIP.
(puc. 2-11).

Ocapounble MOPOJABI B 3aBHCHMOCTH OT OcOGeHHOCTeH
cpeibl, B KOTOPO# oH¥ 00pasoBaiuch, JEJATCH HA MOPCKHE
u KolTHHe/ITanbHble. MopcKue OTJ0XKeHUs OObIUHO SBJSIOTCS
fosiee OIHOPOJILIMH TI0 COCTaBy M 0oJiee BBAEDPKAHHBLIMH
10 MOIIHOCTH H Npoctupatuio. KoHTHHeNTaAbHBEIE OTJIOXKE-
HHS 3HAUYHTEJBIO MCHEe BBIIEPIKAHBI MO CBOEMY COCTaBY H
pacrnpocTpaHeHuIo, a TakXe OTJHYAIOTCS GOJbIIMM pPasHO-
obpasuem TreHeTHueckux THMOB. HuXe NpUBOAUTCS KnaTwas
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XapaKTepHCTHKA OCHOBHBIX [EHETHYECKHMX THMOB KOHTHHEH-
TaJbHBIX UETBEPTHUHBIX OTJIOXKEHHH, ¢ KOTOPHIMH YacTo
IPHXOAHUTCA BCTPeuaTsCs NPH  HHXKEHEePHO-re0JOTHYECKHX
M3BICKAHUSX,

Dn10BUH—IPOAYKTE BEIBETPHUBAHHAS PAa3JHYHBIX [IO-
pol, 3aJjeramwlliye Ha MeCTe CBOer0 MepBOHAYAJBHOTO Ha-
xoxmenust, CocraB atux 06pa3oBaHUll 3aBUCHT OT COCTaBa
MaTepHHCKUX TOPOJ, M CTeleHH UX BbiBeTpuBahus. OHH Mo-
IyT ObITb IpPEACTaBJEeHbl Pa3IHYHBIMH IPYHTAMH—OT [VIHHH-
CTHIX JO KPYyNHOOBJOMOUIIBIX.

5)

Puc. 2-11. V3smenenre MOUIHOCTH CJOEB.
@ -~ BBIKVIHHHBAHHKE CJOSI; 5——J11l1130061)33110e saneranuc.

[ eatoBu it — nopoabl, o6pasoBasiunecs B pe3yJabTare
IJIOCKOCTHOTO CMBIBA Ha cKJaouax. OObuHo OHH dIpeACTaBJIe-
HBI {1€CYAHO-IVIMHUCTHIMH 00pa30BallUIMH €  BKJIOYEHHEM
TanbKi 1 Medid.

Ocoinu g o6BaJbHEIEe HaKoNmJeHHusa o6pasyior-
Csl Y IIOJHOXbsl KPYTHIX CKJOHOB. OOLIYHO OHH CJIOXKEHbI
KPYIHOOG/JIOMOUHBIMH NOPOJAMH.

AJmi0BH i — OTVIOXKEHHS PEK U pyubeB, 00pasyloiide-
csl Ha JQHe {oJul, 6anJoK M OBpParoB B pe3dyJbTare CHOCA U
OTJIOKEHHS] PBIXJBIX NIPOAYKTOB BbIBETPHBAHHA TOPHBIX I10-
poa. ANIIOBUH COCTOMT MPEMMYILECTBEHHO M3 TNECKOB U
rajleuHuKoB PasJHYHON CTENEHH OKaTAHHOCTH W B MeHbIIeH
CTeNeHH H3 CYNecyaHO-OyIJIHHHCTHIX mopod. MJas Hero xa-
ipaKTepHa Kocasi CJAOUCTOCTb, KOTOPAs BO3HHKAET B Pe3ylb-
TaTe W3MEeHEHUs HalpaBJeHHs BOJNHOH cTPyH. Pasnuuaercs
PYCJIOBOH aJUIIOBUH M NOHMEHHBIH, KOTOPHIA OT/1HYaeTcs 00-
Jiee MeKO3EPHUCTHIM MaTepHaioM H HePeLKO INpPeNCTaBJeH
CyruHKaMU, AJJIIOBHAMBHBIE OTJIOXKeHHs] 00pasyloT peyHsie
Teppachl.

IIpoJsi0oB Ui — OT/]0XKeHHsT BPEMEHHBIX TOTOKOB, 00pa-
3yloluecs y ycTbst 6ano0k u oBparoB, OHM XapaKTepH3yIOTCs
IJIOXOH COPTHPOBAHHOCTBIO H «¢Nab0# 0KATAHHOCTHIO MaTe-
PHAJIOB ¥ COCTOAT OOBIYHO H3 KPYIHOOOJOMOUYHBIX TIOPOJL.
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Mopena—obpasyercs B pesyibTaTé DaspylueHHS,
nepeHoca W OTVIOXKEHHS JIeIHHKOM DPasjHuHbIX TOPHBEIX IO-
poa. Ona coCTOMT MpenMyIiecTBeNHo U3 Ipy6oodaomMmouHOro
Marepuasa, TpPELCTaBJSHHOTO CYIVIMHKaAMH M CYNecaMHu
C BKJIOUEHHEM T'paBHs, TaJbKH M BajgyHoB. MopenHbie rpyn-
TBl OTJAMYAIOTCS MJIOX0H COPTHPOBKOH H GOJIBIIHM PasHOOO-
pasucM pasMepoB BXOISIIHX B HHX yacTHH. Mectamu onH
o6pasyior Ipsfbl XOJIMOB — KOHEUIIEIe MOpPEHHI.

O3epHOJEeLHHKOBL € OTJNOXKEHH I — TJIHHUCTHIE
NOpOABl, 06pasywllHecs B BOJOEMax, B KOTOPBIE CTeKaJH
Tajble JeIHHKOBble BOoAbl. [LJIsl HUX XapaKTePHBI TaK Ha3bl-
BaeMble JIGHTOUlIble IVIMHEI, NpeJcTaBasiomue co60i TOHKO-
CJIOHCTYIO NOpOAY, B pa3pe3e KOTOPOH depemyloTCs TJIMHH-
CThIe 1 TOHKONEeCUaHbie CA0H.

®AIOBHOTASILHAJbHE € OTJOXeHHI—NPeHMy-
IIeCTBEHHO MecyaHble U IPaBeHCTble MOPOAbI, OTJIOXKEHHbIE
TIOTOKAMH TaJbX JeIHHKOBEIX BoX. OHH Moryr 0oGpasoBhi-
BaTbCsl BHYTPH JeJHHKAa M Ha ero mepudepnH. B nepsom
clayyae oHu 006pas3yloT XapaKTepHble PPSABl XOJMOB — O3HI,
BO BTOPOM — 3aH/JPOBbIE M10JI.

D0N0BBE OTJOXKEHH I — TOHKO3EPHUCTBIE M THLIE-
BaThle BecbMa OJLHOPOJHBIE IECKH, lepeHeceHHEe W OTJO-
KeHHble BerpoM. OHH 0Opasylor XapaKTepHble XOJMbl —
JIOHB!, 6apXaHbl H 1IP.

Js ocajouHBIX MOPOX Pas3qMUAIOT CASNYIONHE OCHOB-
Hble CTPYKTYDBHI, HMelollye paJjbHelillee Gojiee npobHOe He-
Jenue: rpybooboMOUHAs ¢ BeJHUYHHON wacTHL Gojaee 2 MM
8 AMaMmerpe; Hecyaiias ¢ ob6iomKamu pasmepom ot 0,05 mo
2 MM, aJeBpPHTOBAS MAM TblIeBaTas ¢ yactunamu ot 0,05 10
0,005 MM p rauHucTast ¢ obsomkamu Menee 0,005 mm. {To
dopme 06GJOMKOB DasJHYalOT HOPMAJBHYIO OCaJ0YHYIO
CTPYKTYPY, B KOTOPOH OOGJOMKH MOTYT OBITb YIJIOBATHIMH
(HeOKaTaHHBIMH), OKPYIVIOYIVIOBATHIME (IOJIYOKATAHHBIME)
H OKpPYIVILIMH TIOJHPOBAHHBIMH (OKAaTaHHBIMH); TY(OreH-
HYIO CTPYKTYPY, IIPH KOTOPO# BCe OBJOMKH SIBJSIIOTCS Pe3KO
yraoBaTeIMH. OKaTaHHOCTb OOGJOMKOB TIODOABI SBJSAETCS
BAXKHBIM NPH3HAKOM, TIOMOT'alOILUM YCTaHOBHTH YCJOBHS ee
06pas3oBaHHuA.

Tlo dbopme 3epen BHACAAIOT CTPYKTYPH: PABHO- H Pa3HO-
3€PHHCTYIO; MPABHJBHO U HENPaBHJIbHO 36PHUCTYIO; OOJHTO-
BYIO, I'le 3epHAMH SABJAIOTCS MEJKHEe LAapOBble CTAXKEeHUS
(xapaxTepHa an5 HEKOTOPLIX H3BECTHSKOB); JHCTOBATYIO,
HrOJIbYaTYIO H BOJIOKHHCTYIO; GpeKYHeBHIHYIO, Il NOPOAa
COCTOHT M3 OTAE/bHO CIIaeHHBIX MeXAy cobofi pesKoyrjoBa-
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ThIX 06JIOMKOB, H KOHTJIOMEPAaTOBHIHYIO, COCTOSLLYIO H3
OKaTaHHBIX 06JOMKOB.

Texcrypa ocanoynbix 1Opoj MOKeT GHITh GecnopsiAoUHasd,
TAe COCTaBJASIOIIUI MOPOAY MaTepHast Kax Obl TepeMelraH
(MopeHa, KOHTJIOMepaThl), JHCTOBATAs, NIPH KOTOPOH MOPO-
Ja pasfensieTcs Ha TOHKHE MPOIIACTHKY, M yelnyHuaTas.

Kpome Toro, mns ocagounblx mTo-
POL XapaKTepHbl Takue OCOGEHHOCTH

CTPOEHHS, KOTOPblE MOXKIIO XOPOLIO
BLISIBUTD He B MaJsIeHbKOM KycKe ToO-
pOIBl, a B UEJbIX TJIAaCTax HJH TOJM
max. K Takum ¢dopmam, HaspiaeMbIM
MaKpOTEeKCTYypaMH, OTHOCHTCSI B TIep-

BYIO Oouepelb CJOHCTOCTb, KOTOpas

SIBJACTCA ONHHM M3 BaXHEHWIMX NPH- o o 10 Kocad cron-
3HAaKOB OOJIbLIMHCTBA OCAJOYHBIX 010~  crocth  anmioBHab-
poa. Ilpsamas ropusonranbHas CJIOH- HBIX TIECKOB.
CTOCTb XapakTepHa AJS T1yOOKOBOJ-

HBIX MOPCKHX ‘OCaJKOB, OTJOXHBIIMXCH B CINOKOHHBIX YCJO-
BHsiX. Ecin oToXeHMe OCajaka MPOMCXOAMT B OGCTaHOBKE
BO3JYWIHBIX HJIM BOAHBIX Teuyelu#, TO obpasyercs Kocas
CJIOHCTOCTb. XapaKTepHasi KOcas CIOUCTOCTh aJVIIOBHAJbHBIX
neckos u3zobpaxkeHa Ha puc. 2-12. Tlomumo ciaoncroctu Xxa-
paKTepHBIMH CTPYKTYPHBIMH NpPH3HAKAMII OCAJ0YHBIX MOPOJL
SIBJISIIOTCS MCKONaeMas psifb, TPCLIMIBLI BLICBIXaHMS, OTIe-
YaTKH HOXAS WY rpafa M, B pelKHX CIydasx, norpeGeHHble
C/Ielbl XXHBOTHBIX.

BecbMa BaXKHBIM TEKCTYDHBIM TPH3HAKOM OCALOUHBIX
NOPOJI ABJAETCH IIOPHCTOCTb, KOTOPAS MOXKET 3aBHCETb OT
BEJIMYMHBI COCTABJSIOIIUK TOPOAY 3€PeH, KOJHYeCTBa H
IJIOTHOCTH 1IeMEHTa, BbIILeJauHBaAHUS OTJEJAbHLIX YyYACTKOB
H COCTaBHBIX yacTelt nopoiel. Tlo creneny MOPUCTOCTH NOPO-
LBl ACJSATCS Ha CAeAylole KaTeropHuu: ma0oTHbIe, B KOTOPBIX
TIOPH! He3aMeTHbl Ha TJa3, MeJKOINOPUCTHIC — MOPHI 3aMeT-
Hbl Ha IV1a3; KPYNHONIOPHCTbIE — C NOPaMH BeJuuHHoll Gonee
0,5 MM; KaBepHO3Hble (OOBLIYHO WM3BECTHSAKH H JIOJOMHMTBI),
y KOTODHIX IMOPHI MPEICTABJIAIOT COO0H CIOXKHYIO CHCTEMY
TyCTOT, BO3HUKIINX Ha MECTe BbILIeJOYEeHHBIX PaKOBHH.

6) O6GaomouHbIe MOPOAMI

O6J0MOuHBIe TOPOABI KNACCHOHUHUPYIOTCS TI0 pasMepam
u dopme 06JOMKOB, a TaKKe MO CTeNEeHH HX LEMEHTAUHH.
ITo ipasmepam 06JOMKOB BBLAENAIOTCS TPYyGOO6JIOMOUHbIE,
lecyaHsle, NblIEBaThie W IVIMHUCTHIE nopoAnl. Ilo cremenu
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LeMeHTaluuyu 0GJOMOUHEIE MOPOIBl AeNsTCsl Ha HecleMeHTH-
poBaHHble (CHINyuHe), CBA3HLIE (TJIMHHCTBIE) M CLEMEHTHDO-
BaHHbIe MOpoasl. [To pasmepaM H GopMe BHIIEJAIOT Pasind-
Hble 06J0MKH (Tabm. 2-2).

Ta6auna 2-2
Haumenosaune o6GJIOMKOB HOPOK
Paamepbl, MM Oxaraxtble Heoxkarauible
Menee 0,005 I"aunucToe -—
0,005—0,05 ITeimeBateie (asleBPUTOBbIE) —
0,05—2,0 [Tecuanse —
2,0—20 [pasuit JlpecBa
20—200 lanbka e6eHb
Bonee 200 Basnynst [ nei6b1

I'py6oo6mnomounsie noponbl. ['py6006a0MOUHEI-
MM Ha3BIBAIOTCS MOPOIBI, comepxkamue Goaee 50% obmom-
kOB pasmepoM Gosee 2 MMm. T'py6oobaoMouHbIe HECIEMEHTH-
poBalHbIe OKATaHHBIE NTOPOABI WHPOKO pa3BHUTHI Cpenn npH-
OpEXKHBIX MOPCKUX OTJIOXKEHHH, aJJIIOBHANbHBIX OTJIOXEHUH
JLOJIMH PEK U BOJTHO-JISIHHKOBLIX MOTOKOB. MiMn 06pa3oBaHml
TaKXe JIEeIHHKOBble OTJOXEeHHS — MopeHa. HeokaranHbie
rpy60006JOMOYHEIE TIOPOILI OOBIYHO BCTPEUAIOTCH B OCHINAX
¥ o6Banax, a Takxe o6pasyioT jgeMoBHA 1 amopuil. CreneHb
OKaTaHHOCTH OGJOMKOB OIpefensiercs B COOTBETCTBHH
C MpUBefeHHON Bhie KJjaccHpuxamueft. Tlo Gopme pasiu-
yaloT chepuueckre OOJOMKH, NMpHOJMKAIOWHecs K MIapy,
Jlelmajiiele — YIJIOIIeHHbIe, HroJibuaThie — yIJTHHEHHOH
(hopMBI.

B mpupose o6bIuHO pasBHTHL ITPyO6006JOMOUHBIE TOPOLBI
CMELIAHHOTO COCTaBa: B HUX TPHCYTCTBYIOT OGJOMKH TOPOL
pasNMYHOTO pasMepa H, KpOMe TONO, MMEEeTCSl MeJKHH Ma-
TepHaJ — MecoK, Cyrnech, cyrauHok. HaummeHnoBanue mopo-
Jbl naercs To npeobaapmaooiei GpaKuyH, COCTaBJSIONEH
Gosee 50% mno macce. Ecinm B cocraBe mopoisl mpUMEPHO
B PaBHOM KOJIHUECTBE MPHCYTCTBYET HECKONbKO (pakuui, TO
eil Jaercs CMellaHHOe Ha3BaHMe, a OCTajJbHble (PaKUHU
yKkaswlBaloTcsl B BHie npuMecu. Hanpumep: rpasufi, raspka
W BaJyHBl C TlecyaHbM sanoJHuTeseM. TIpu onucanun rpy-
60006JI0MOUHBIX OPOJT, YKA3HIBAIOTCS TaKKe pasmepsl 06J0M-
KOB, MX MPOLEHTHOE COJEp}KaHHe, CTeNeHb OKATAHHOCTH H
nerporpaguueckuii cocTas,
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[Tecuanbie mMopoJbl. K necyausiM oTHOCATCS MOPOJIHL,
cocrosmue u3 sepen pasmepom 0,06—2 mM. ITecuansie nopo-
JBI MOTYT 06pa30BBIBATLCA B CaMbIX Pa3JaHUHBIX YCJIOBHAX:
OCaXIAThCH 'Ha JHe MOpell ¥ 03ep, TepelocuThes M OTKJa-
JBIBATHST PEUHBIMH H JPYTHMH TIOTOKAMH, IepPeBeBaThcs H
OTKNABIBATLCS BeTpoM., [lo ONHOPONHOCTH MHHEpaJOrd-
YeCKOTO COCTaBa OIH PasjensIoTcs] Ha NOJUMHKTOBLIE, CJIO-
KEeHHBIe MHOTHMH MHHepasiaMH, '0JHUTOMHKTOBBIE — JABYMS-
TpeMsi MHHepaJaMH M MOHOMHHEepaJblible — CHOXKEeHHBIC
oxHuM MuHepaJsom. Hanfomee pacnpocrpaneHsl MOHOMHIe-
panbHble MeckH, CHOXKEHHbIe MOYTH LEeJHKOM KBapleM.
B monuMuKTOBBIX meckax oOLIUHO NIPHCYTCTBYET KBAapil, Io-
JieBble IUTIAThl, CJII0/a, IBETHbIE MHHeEpasabl H OOJOMKH ApY-
THX MOPOL.

HasBanue nmecka Jaercst nmo dipeoGJajiaioliemMy MUHepa-
ay. ITecku MoryT OBITb KBapleBble, MOJEBOIINATOBLIE, a4 TaK-
XKe cMellanHoro cocrana, [lo KpymHOCTH 3epeH IlecOK IoJy-
yaeT HaMMeHOBaHWe Mo Toil ¢pakuun (MM), KoTopasg «Co-
crasJsier GoJee 509 ero cocrasa:

Tonkosepuuctit . . . . . . . 0,08—0,1
Meankosepuuetatt . . . . . . . 0,1-0,25
Cpennesepuncretit . . . . . . . 0,25—0,5
Kpynuosepuueretit . . . . . . . 0,5—1
IpyGosepuucrsilt . . . . . . . 1—2

Paauosep'H:H'CTpg-Mn Ha3bpiBalOTCA  [IeCKH, COoAeprKalline
MPUMEPHO B PaBHOM KOJHUECTBE MEJKHe, CPeLHHe H KpyI-
Hble ¢paxuuu. {Ipy Hamuuuu B cocrase necka ot 3 mo 5%’
TJEAACTBIX YaCTHIL 'OH Ha3bIBAaeTCSl IMIMHHCTHIM, a NbLIeBa-
THIX WaCTHI—IbIIeBaThiM, [Ipn onncanuu mecka ormevaer-
csl TpEMepHOe TPOIEHTHOe cojeprkaHue rpaBusl H TaJbKH,
YKa3blBA€TCs HX NeTPorpaduueckuil CoCTaB U cTeleHb OKa-
TannocTd. Jlas onperenenust MuiepaJor{ueckoro <cocrasa
mecka M Pas3/MYHBIX BKJIOUeHHH NoJb3yioTcst aymnoit. Kpyn-
HOCTb TIeCKa 'MOXeT OBITh ONpejelieHa MNpH BH3YaJbHOM
ONUCAHHH C HOMOIIBIO CIEUHAJLHBIX 3TAJOHOB H JAPYPHX
moJieBelx npubopos. [lpu KaMepaspHOM onucaHun 00pasLoB
TecKa MOJb3YIOTCSl AAHHBMU I'PAaHYJOMETPHUECKOrO aHaJH-
3a W CHeuuajJbHbIX  MHHEpaJOrHieCKHX HCCJeIOBaHHR
(cM. § 7-3, n).

IMonnoe onucanue necyaHoi NOPOAL! AOJIKHO COAEPKATD
ciaellyloliye lanHbie: KpynHOCTh 3€peH, HX ¢opma H oka-
TaHHOCTb, MUHEPAJNLHBI COCTAB 3€PeH, BT MOPOJbI, BKIIO-
genusi (rasbKa, TpaBuli, BaJyHB!), NpuMecH (IHHHCTOCTB,
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HBIJIEBATOCTD, CHAIOAHCTOCTD, KapGOHATHOCT, OpraHuvyecKue
TPUMecH) .

Anespurosnie noponn. K aleBpuToBLIM OTHOCSHT-
¢l MOpOABI, coCTOAIME H3 3eped pasmepom ot 0,05 o
0,005 MM. 3Tty nopoisl 00pa3yIOTCT IPEHMYIECTBEHHO B
CTOSIYMX BOROEMAX, a TakkKe B peayabTaTe JesiTelbLHOCTH
BeTpa. XapaKTCPHBIMM MpH3HAKAMH aJeBPHTOB SBJISIOTCH
Xopollas COPTHPOBAHHOCTL COCTABA NOPOAB, COAEpKAallel
TMOMHMO THIISBATBIX YaCTHIl JHIUL HeGOJbIIYIO ITPUMECD
TOHKO3EPHHCTOrO flecka M TyuHbL., Ecam mnopoma wumeer
3HAYHTEJNbHYIO IIPHMeECh TecKa, TO OHa HasblBaeTcs fecya-
H0-aJIeBpUTOBOH. AJIEBDHTOBHIE HODOABI 4YaCTO GBIBAIOT
troHkocaoucTeiMHu. Hepenko HabGuopaercss uepejnoBaHue
CJIOEB aJIeBPHTOBOI TNOPOABl €O CJIOSMH TEeCYAHHCTLIX, TJH-
HHCTBIX H KapOoHaTHBIX TOpPOA. Takue TOJIUH HA3BIBAIOTCH
dhnugieM.

CueMenrupoBainas ajeBpuToBas 10poyia lia3biBaeTcs
ajesponutoM. Crellclib 1leMEHTAalUHH ce MOXeT ObTh pas-
JHYHAasi B 3aBHCHMOCTH OT COCTaBa leMeHTa, HO OOBIYHO
AJIEBPOJIHTH IBJAIOTCA CJAa0BIMH  NOPOJAMH, JIerKO NOX-
JlalouluMHcs BeiBeTpuBatinio, Ilpu onucaHuu aneBpUTOBBIX
HOPOJ, yKaseplBaercsa Ha3BaHMe IMOPOJBL (a/JeBpHT, Tecya-
HHCTBIE aJIeBPHT), KpermocTh (s CHeMeHTHPOBAHHBIX TIO-
post), user, mpuMecH (CJIOAHCTOCTDL, KapOOHATHOCTDb), TEK-
cTypa, BJAAXKHOCTb MJH KOHCHCTEHIHS (s TVIHHUCTHIX pas-
HocTeH) .

Fauuuncruie nopoasl. HauGonee xapakrepubMu
BUELIIIHMH (PI3HaKaMyd TIMHHCTBIX TTOPOJ SIBJSIOTCS CBSI3-
HOCTb, MJIACTHYHOCTb BO BJAXKHOM COCTOSHIHH ¥ (CNOCOO-
HOCTb COXPaHSTh NPUAANNYI0O UM (HOpPMy WPH BHICBIXaHHH.
[To rpaHyJOMeTPHYECKOMY COCTaBY K TJIHHHCTBIM I[IPHHATO
OTHOCHTD TOPOJLL, B KOTOPHIX COACPXKaHHe TIHHHCTOH dpak-
uuu cocrapnser Gomnee 3%, a coGCTBEHHO I'THHAMH CYMTATH
TOPOABL, I'e Coflepxkanue 3tol ¢ppakuuu npessimaer 30%.

B cBsi3au ¢ Tem, UTO cBOHCTBA IVIMHUCTBIX MOPOJ 3aBHCAT
He TOJBLKO OT COJeprKauus IJMHHHCTON (pakiuu, a TaxKe
OT ee MHHEPaJILHOrO COCTaBa u APYruX NPU3HAKOB, B HACTOS~
wee BpeMs B coorBerctBuy co CHull 11-15-74 ux npunaro
KJaccu(pUIUPOBATH MO YHCHAY TaacTHyHOCTH. Yucaom maa-
ctayHocTy Wpn rpyHTa HAasbiBaeTcsi pasHOCTb MacCOBBIX
BJIAXKHOCTEl, BbIpa)KeHHas B MPOLEHTAaX, COOTBETCTBYIOIHX
ABYM COCTOSIHHAIM TDyHTA: HA rpaunune Tekyuectd Wrp M Ha
rpanune packarbiBaulsg Wy

an: WT-—'WIJ'
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[To sToMy npusHaxy K [NIMHHCTBIM OTHOCATCS TPYHTHI,
Y KOTOPBIX YHC/IO MJIACTHYHOCTII PABHO MJH GOJbIIE eIHHH-
upl. I'pHACTbIE TPYHTH B 3aBHCHMOCTH OT BEIHYHHBI UMCJIA
[JIACTHYHOCTH PAa3AensIoTcs CAeayoluM o6pasoM:

Cymeehb . + v v v v v 0 o v oo o 1<Wa<T?
CYMHHOK . o v v v v o o v o o o 1<Wn<I7
Tmaea « v v v v v v v o v w oo W17

M HxeHepHo-Te0JIOTHYeCKHe CBOMCTBA TIVIMIIHMCTBIX TIODOJ
CYLIECTBEHHO BaBHCAT OT HX ‘MHHEPaJBHOIO COCTaBa, IPH-
yeM HamGoJsbllee 3HAYSHHE HMeeT MHHEepaJbHBIH (COCTaB
TOHKOJUCTICPCHOH — TVIMHHCTON (hpaknuH, KOTOpasi MOKET
GLITH NpejcTaBaeHa PpasJHYHBIMH TPYNNamMy BTOPHYNBIX TVIH-
HHCTBIX MIlHepanoB, o6pa30BaBUINXCS B pe3yJabTaTe XNMH-
YeCKOTO DAasJiokKelHst Troplelx nopos. 'masiylo poabp cpenu
HHX HTPAIOT IVIHIMCThIE MHHepaJbl TPeX TPYNI: KaoJHHHTa,
MOHTMODPHJ/IJIOHHTA M THApOCTIoAB. ['pyboaucnepcnas yacTb
IVIHHHCTBIX 10poji (¢ppakmun xpynuee 0,005) B ocHOBHOM
COCTOUT M3 NPOAYKTOB MeXaHHYECKOTO pa3pyLIeHHs pasJjuy-
HbIX TODHBIX MOPOX (KBapiia, TOJIEBBIX INNATOB H Wp.) H
OTpa)aer UX MUHEPAJIbHBIH COCTAB.

IIpucyrcrBylolne B Hopoje JerkopacTBOPHMBIE COJH
(raaur, CHIbBHH, MEPAOHIUT U Ap.), a Takke cpeJHepacTso-
pUMBIE COAH (DHIIC U AHTHIPHT) OOGLIYHO CHMIKAIOT CTPOH-
TeJIbHblE CBOMCTBA TJIMHHCTHIX IOPOX. TpyAHOpacTBOpHMBIE
KapOoHaThl Kasiblluss U MarHUs (KaJbLlT, MaTHe3HT M JOJIO-
MHT), & TaKXKe COJIM KPeMHHA, HaoOOpPOT, YMPOUHSIOT HX
H IIPH COAepKAHHH STHX cosell Gosee 50% mnopoma craHo-
BATCA NosyckaipHo#, Ilpu copepxamum Kajapuura Goaee
509 rauincTas MOPoJLa HA3HIBAETCA M e p I e Jie M.

CrpykTypa TVIHHHCTBIX [OpOJ onpefeasercs <¢opmoi,
pasMepamMy 1 OTHOCHTEJNBHBIM KOJHUYECTBEHHEIM COJAEPKaHH-
eM OCHOBHBLIX KOMIIOHEHTOB, CJ1araloliuX TIOPOAY: TIHHHCTBIX
NBIJIEBATHIX M TIeCYANBIX UACTHI, & TakKe OpTaHHYeCKHX
OCTaTKOB.

TexcTypa IVIHHHCTBIX HOPOZ OTPaXKaer yCJOBHUS HX obpa-
30BaHuA M jJajpHefimero quareresa, Hanbosnee yacto BeTpe-
qaloTcsl craeLylolie TeKCTYphl: CBS3aHHBIE €  YCJOBHAMH
OTJIOXKEHHUST (HeCJOuCThIe, CJAOHCThIE, JEHTOYHEIE); CBSI3aH-
Hble ¢ M3MeHeHHeM OKPaCKH TOopoJ (NATHHCTHIE, OYKOBBIE);
CBSI3aHHble ¢ JIUareieTHYeCKHMH HM3MeHEeHHAMH (MaccHBHAf,
MaKpOMOpHCTasi JeccoB); CBf3aHHBIE ¢ TIpOleccaMy Mera-
Mopdusma (c/aaHieBaTas).

Inunuctele MOpO/Bl NPEACTaBASIOT cOO0H  AuCIepCHbIe
CHCTEMB! # MO3TOMY 06/184a10T ClIOCOOHOCTHIO 00Pa30BEIBATD
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TaK ‘Ha3blBaeMble CTPYKTYDHble CBS3H MEXAY OTAEJbHBIMH
CJaralolMMH MX dacTHuaMu u arperatamu. O6GpasoBanue
CTPYKTYDHBIX CBsi3efl MOXKET MPOHCXOAMTb B PesyJbTaTe JH-
60 TpPOCTOro NPUIHNAHNS MHHEPAJBHBIX YACTHIL APYT K APY-
ry, Jgu60 TEeMEHTAIHH HUX MHHEDAJBHBIMH HJH OpTaHHye-
CKHMH BEIIECTBAMH, 3aNOIHSIOIHMHE Opbl. [IHHHCTHIE TOpO-
Jbl MOryT 06pPa30BLIBATHCS B KOHTHHEHTAJbHBIX, JATyHHBIX
# MOPCKMX YCJOBHSX. B 1MpakTuke THIPOTEXHHYECKOTO
CTpoHTENbCTBAa Hanbosee WacTo HCMNOJbL3YIOTCS B KayecTBe
OCHOBaHHH COOPYIKEHHH TIMHB MOPCKOTO IIPOHCXOMXKIEHHS —
KOpeHHBIe IVIHHBI, a TakKXKe KOHTHHeHTaJbHBe JeJLHHKOBbIE
MOpEHHBIE CYNEeCH H CYIVIMHKH ¥ aJJIIoBHaJbHble TJIKHBL.

Kopetinpie rannst 0GBUII0 HAXOASTCH B TYTOMJIACTHYHOM
HJIH CKPLITONJIACTHYHOM COCTOSIHHH, a Hanbosee YIVIOTHEeH-
Hble CJAHLCBble HX PAa3UOCTH TIPEACTaBJSIOT cOOOH TBEpAbie
NopoAbl — apTH A J U T bl. Ha 110BepxHOCTH 3eMJH KOpeHHble
FJIAHB] YACTO OBIBAIOT 11OIBEPXKEeHbl HIITCHCHBIOMY BbIBETPH-
BAHUIO, KOTOPOE MOXET IIPOHHKATbL BrAYOb la HECKOJbKO
METPOB M CHHXKATb CTPOMTE/bHble CBOACTBA NOPOABIL.

ITpn noJsieBoll JOKyMeHTaLUHH TJMHA ONpedensercs o
CIOCOGHOCTH BO BJIAXKHOM COCTOSIHHH PaCKaTHIBATHCS B TOH-
KyI0 TIPOBOJIOKY, crubalollylocss B KoJabno, I'iuHa ysHaercs
TaKKe mo OJecTdllell NIOoBepxXHOCTH, oOpasylolleHcss IpH
cpese ee HoxoM. IIpH pasMullaHR¥ mMaJbllaMH  BJaXKHas
TJIHHA CKOJIb3Kasi M JXKHPHAd Ha OLLylib, 3ePHHCTOCTH B Hel
He omlyliaerca. Uem OoJjbiile coZepxKaHue B HeH MecyaHbIX
WJIM TbLJIEBATHIX YACTHIl, TEM MEHee sICHO BBIPAXKEHHBl yKa-
3alHble NPH3HAKH.

KopenHrle ramHbl, coaep:KalliHe HpHMECb NECKa, Masbl-
BAIOTCA MeCUaHUCTLIMYU, a UeTBEPTHYHBIE, TJHHUCTBIE TOPOMHI,
COCTOSII{HE M3 TVIHHHCTBIX H IlecYaHblX YaCTHL, Ha3blBAIOTCA
CYI'VIMHKaMH H CyNeCsIMH.

HKeHepHO-reoJIOTHYeCKHE CBOKCTBA TVIHHUCTHIX (TOPOJ,
ONPEAeNSIOTCS B 3HAUMTEABHON CTENeHH MX KOHCHCTEHLHEH,
KOTOpas yCTauaBJHBaeTCA IIPH T0JEBOM ONHCAHHH, KONLa
TJIMHACTBIE JOPOMBl MMEIOT eCTeCTBEHHYIO BJaXHOCTb., I1pn
KaMepasboM ONHCAHUH, KPOME TOTO, HCIOMb3YIOTCH JaHHbIe
oNpeJesNeHHsl TIOKa3aTeJs KOHCHCTENUHH B Ja60paTOPHBIX
yeaoBusx (§ 7-3,r). Ilpu mosieBoM ONUCAHMH KOHCHCTEHLHUS
yCTaHaBJAMBAETCS 110 CJeLYIOIMHUM NpH3HAKAM:

TBepAas—TPYHT cyxof, npH ynape pasbuBaercss Ha
KYCKH HJIM PAacTHpaeTcs NajblaMu B TBUIb;

NoJyTBepAas—IPYHT cJabOBJaXHBIH, JoMaercs
pyKaMH U QIpH DasMHHaHHH KPOLIHTCH;
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tyrofijdactuyHas—Ja0 HOJHOMO H3dOMa KYyCOK
rpydaTa usrubaercs, ¢ TPYAOM PasMHHAaeTCs MaJblaMH;

MSTKONJAaCTHUYHAA—TPYHT BJIAXHBIA, pasMuHa-
ercsl 6e3 0co6Oro TpyAa H Xopomo AepKHUT HopMy;

TeKyyYenJacTHYHAa S —TDYHT OYeHb BJAXKHBIH, Jer-
KO pasMHHaeTcs PyKaMmHu, NJI0X0 JepKHUT HopMy mpH Jenke;

TeKydas—TPyHT cnocobeH Tedb IO HAKJIOHHOH ToO-
BEDXHOCTH TOJICTBIM CJIOEM.

Jlerkue mblieBaTtble CyIVIMHKM M cynecH OOBIYHO He IJja-
ctuusbl. CyrMMHKH Y CYIeCH IIHPOKO paclpocTpaHeHLl cpe-
JH KOHTHHEHTAJbHBEIX YeTBEPTHUHLIX OTJIOXKEHHH Pas/IMyHOro
TIPpOHCXOXKAeHHs., B 3aBHCHMOCTH OT TpPaHyJOMETPHYEeCKOro
COCTaBa, COLEPKAHUSA COJeH U OpraHHYecKHX BeleCTB OHH
MOTYT HMETb CaMble pa3Hoobpasiible HHXKEHepHO-reoJoruye-
ckHe cBoiicrBa. [VIMHBI, CYTVIHHKH H CYNecH CBf3albl IOCTe-
TMEHHBIMH MePeXoNaMH, H ‘Ha3BaHUs UM HAIOTCAd B 3aBHCHMO-
CTH OT COJEPXKAaHUA TIHHHCTHIX yacTHl (Taba. 2-3).

Ta6auuna 2-3
HanMeHOBaHHe TJIMHACTHX NOPOJX
Conepxanne Copepxanue
T JIHGHCTBIX TJHHHCTHIX
Haspaune nopognt YaCTHIL Hassaune noponst qACTHLL
(<0,005 Mm), % (<0,005 MM), %
[imna Tsxenas . . >60 Cyrymnok cpenmnit . . 15—20
Couna cpennsist . . 40—60 CyrimHox nerkud . . . 10—15
Fnvna nerkast . . . 30—40 Cynech Tskenast . . . 5—10
Cyraunok TsxeJbIA 20—30 Cynech Jerkas . . . . <5

HaubospiuM NOCTOSHCTBOM CBOHCTB 006J1aJJal0T MOpEH-
HBle CYIVIHHKHM U CYNeCH JIeJHHKOBOTO MPOUCXOXKAeHUsI. OHU
OTJIH4AIOTCA BEChbMa HEORHOPOLHBIM TPaHYJOMETPHUECKUM
COCTaBOM H COZepxKaT BCe (pakIHM, OT INIHHHCTBIX YaCTHILL
[0 KPYNHBEIX BasayHoB, I[TJOTHOCTB 3THX NOPOJ BeChMa BHICO-
Kasl. CTpyKTypa HX NepeMsTas, HecJoucTas.

Ilpn onucaHuu TJIHH, CYTJMHKOB H cCylecell OTMeyaercs
Ha3BaHHe MOPOABI, ILBET, KOHCHCTEHLHS, KapOOHATHOCTb,
TEKCTYpa, CTPYKTYypa, BKJIIOUCHHS U TPHMECH.

JleccoBuaHbe MOPOLB M JeCCh MNOKPHBAIOT
6Goapline InpocTpaHctsa B IoxHEIX padionax CCCP. Ouu
NPeJCTaBAAIOT co00l 6esecoBaTo-XKeNTYI0 MU KeJTOBaTo-
6ypylo, OOBIYHO HECJOHCTYIO, MOPOAY, B CYXOM COCTOSIHHMH
pactupamoouyiocs naapnamu. B o6HaxkeHusX oHu 06pasyior
BEPTHKaJbHbIE OODBLIBBI € XapaKTepPHOH CTOMOYATOH OTHENb-
HOCTbIO. B cocTaB mopoj BXOAAT yryioBaTele 0OJOMKH KBap-
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[a, IIONIEBOrO Mimara W APYTHX MUHEPAaJoB, B TOM quCaAe M
PAHHACTHIX. B J1eccoBHAHBIX NOpPOAAax BCEMga HMEETCH H3-
BECTh, KOTOpas LeMEHTHPYET COCTABJSIOLHE eTO MblJeBaThe
M TOHKile JlecyaHble 4acTHIBl B TPOYHble MHKPOArperarsl.
XapaxkTepHbIMH OCOOEHHOCTIMH 3THX IIOPOJ, SIBAAIOTCA 3Ha-
YUTeJbHAsE M KPyIHAs MOPHCTOCTL, JocTHrawomas 45%, u
GoJIbIIOe  COJlepaHUe JIBIIeBATLIX YacTHL, JOCTHTalo-
wee 75%. Kpome Makponop, B JeCCOBHANBIX TIOPOAAX MHOrO
TNOJIBIX TPYOOueK OT KOpHeH pacTeHHH H XOHOB KHBOTHBIX.
B nopoje BCTpeuaroTcsi TaKKe H3BECTKOBLIE KOUKDENHH 1
CPOCTKH KPHCTaJJIOB THIICA. JlecCOBHANDIC JI0POAbl B CYXOM
COCTOSTHHY 00/1aJal0T J0BOJILIIO BEICOKOIl Hecyllefi crnoco6-
HOCTbIO, HO JIETKO Pa3MOKAIOT 1l pasMbiBalOTCs BOJOH, a He-
KOTOpPBIE HX pasilocTd 06pas3yloT NpH ‘yBJAaKHEHHH Npocaj-
Ku (§ 3-4).

JleccoBuHble MOPOABI MOTYT ObITH MNpPCACTaBJAEHBl CY-
IIHHKaMy M cynecsiMu. s x/a1accuHKanAd HX 110Mb3YIOTCs
taby. 2-3. TIpn onucaliny 3THX d10POJL YKasLiBaeTcs HaspaHHe
MopoAbl (CYIMHOK TSI2KeJbll, cylech Jerkas IbleBaTas
H T. IL), LBeT, KOHCHCTEHINsi, KapOOHAaTHOCTb, TEKCTYypa
(cmonctocTb, MOPHCTOCTb H Np.), BKJIOUEHHS H IPHMECH.

W namMu uau WIKCTBIMH NOPOJaMy Ha3bBAIOT TJIHHHCThHIE
NOPO/Lbl, KOTOPHIE OTVIOKUJNCL 114 JHe BOAOEMOB H HaXOAAT-
csl Ha HadaJbHOH craguu cBoero GpopmupoBanud. Ouuobpa-
3YI0TCA B BHAE MAKDOCTPYKTYPHOTO OCAaika IIPH HaJHYHH
MUKPOGHOJNOTHUECKUX [IPOLECCOB. B MpPHPONHEIX YCJIOBHSX
oHM Ouelib TMOPHCTLI, KOICHUCTENUHS X OOBLIYHO TeKydas.
[To rpanyJoMeTpUYECKOMY cOCTaBY CpeAH HJIOB HMEIOTCS
TJIHNBL, CYTVIMHKA H cynecH. CyrJIHHKH HJIH CylecH ¢ HeoJb-
MM COJEpXKaHKeM HJa Ha3blBaloTCs HJ0BaThIMH. B miax
00bIuHO TIPHCYTCTBYIOT OpraHuyeckue BellecTBa M 00JOMKH
paxoBuH, PasHOBUAHOCTBLIO MJIOB SBAAIOTCS CaANPONENH — Te-
Kyuue HJBl, COCTOSIIHE B 3HAUUTEJIBHOM CTENeHH U3 OCTaT-
KOB MHKpOOpPranuaMoB. THIHUHEE Wb OOLIYHO UMEIOT TeM-
HYIO OKPaCKy # I1aXHyT CePOBOJOPOIOM.

Ilpu onucaHuu HJAHCTHIX JOPOJ YKA3LIBAETCS Ha3BaHHe
¥ 1BET MOPOZABI, NMpHuMecH (HampuMep, CYIVIMHOK HJIOBATHIH
TEeMHO-CEepbIH, CHIBHO I'yMYCHPOBAHHBIN), KOHCHCTCHIUS, H3-
MelieHHST TMO0PO.sl TNPH BBICHIXAHHH, CJIOHCTOCTD, BKJIOYEHHH,
KapOOHATHOCTD, 3aMax.

B) CueMeHTHPOBAHHBIE NOPOMDI

Paccmo*rpeuubxe BblII€ OCHOBHbIC BHMABI DBIXJBIX H (CBsI3-
HBIX O0JIOMOYHBIX OCAaJOUHBIX IOpoJ Mo BJAHAHHEM BHEUIIHE-

38



IO JAaBJeHHs, OTJIOKEHHs cOJiell ¥ JIpyrux (hakToOpoB MOTYT
CIleMEHTHPOBATBCH W TIPEBPATHTLCS B CKaJbHbie W TOJY-
cKaspHble mopoAbl. LleMeHTOM MOryT CJYXKHTL pas/iHyYHble
pacTBophl, cojepauinecss B NOJA3eMHBIX Bojax. HauGosee
pacnpocTpaHeHHbIMU BHIAMH LEMEHTa B NMOPOJAAX ABJSIOTCA
KPEMHHCTBIN, KENe3UCTHl, KapOOoHaTHbIH, CHTICOBBLINI H IJIH-
HuCcTHIH. [IpOUHOCTD 3THX LEMEHTOB pa3jinyHa ¥ GbIBaeT NpH-
MepHO B NOpsSIKe MX TEPeuYHCaCHHS, HO 3aBHCHT Takxe OT
CTPYKTYPH! NOPOABL. [0 cOOTHOMIEHHIO KOJHUECTBO 3epeH 110-
pOABl ¥ LUEMEeHTHPYIOLEro BelecTBa LEeMEeHT MOXKeT OblTh
Ga3aJbHBIM, KOTJlA 3epHa He CONpHKAcaloTcs MeXAy coboi,
IEMEHTOM CONPHKOCHOBEHHSl, KOTZla OH HMEeTCs TOJbKO
B MECTax CONPHKOCHOBEHMs 3epeH, y LIeMeHTOM MOop, Koraa
OH 3aMOJIHSIET BCe MPOCTPAHCTBO MEXIY 3epHaMHu. B 3aBucu-
MOCTH OT cOCT4Ba 1LEMeHTa MEHseTcss Ha3BaHue IOPOJIEL
Tak, nanpumep, necuaHHKH MOTYT OHITb KDeMHHCThIE, XKeJle-
3HCThie, H3BECTKOBUCTHIE, IVIMHHCTHIE H TIP.

Hiuke mpuBomuTCs llepeyeHlh HECIeMeHTHPOBAHHLIX 006-
JIOMOUHBIX TOPOJ W HX yMPOYEHHBIX H CIEMEHTHPOBAHHBIX
auaJoros.

I"musa — aprasaur

AJieBPHT — aJIeBPOJIHT

[Mecok — necuanux

I'pasuii, ranska, BaslyHbl — KOHIJIOMEpaT
Jlpecsa, wieGenb, MIBIOH — Gpexuust

r) Mopoabl XMMHYECKOrO
M OPraHOreHHOro NMPOHCXOXAEHHS

O6Ge amn rpynnel mopox o6pa3yloTes NPeHMyLIECTBEHHO
B BojHOM cpene. OHN CBSI3aHB B3aUMHBIMH TIeDEXOJAMH H
HeKOTOPBEIE H3 HHX HMEIOT CMEIUaHHOe [POHCXOXKIeHue.
Knaccuduuuponarp 9TH TOPOALI NPHHATO O XHMHYECKOMY
COCTaBY, BBLIEJISS C/e1yIOLHe TPYINbI: KapOOHaTHEIE, KPeM-
HHUCTHIE, CEPHOKHCJ/bIE H TaJOHIHbIE, XKese3uctsle, (hocdo-
PHTHBIE, KayCTOGHOMUTDI,

Hanboabuiee 3navenne mpH HHKEHEPHO-TEOJOTHUECKHX
H3BICKAHHUSIX JJIsI MHAPOTEXHUUECKOTO CTPOHTENBCTBA HMEIOT
fnepBble TPH TPYIHIBL TOPOL.

B rpynny kapGoHaTHBIX TTOPOJ BXOAAT H3BECTHAKH, J0JIO-
MHTHL H MEepTeJH,

HsBecTHskn ABAsoTCT OaHON n3 Hauboaee pacmpo-
CTPaHEHHBIX TOPoJ B 3eMHON Kope. OHH COCTOST TVIABHBIM
obpasom u3 xaabuura (CaCOs), K KOTOPOMY B BHIe NPHMECH
A06aBASIOTCS JPyrHe MHHEPAJBl H B TIEPBYIO OUePelb TJHHA
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u mecok. ITpu BO3pacranu CIMHUCTHIX IPUMeCceH U3BECTHAK
TIepexoluT B Mepresb, a MIpH BO3pacTaHuy mecka obpasyer-
Cs1 TlecyaHblil H3BECTHSK HJIH H3BECTKOBHCTHIH necuanuk. s
OTpEJeJIeHNst U3BecTHAKA Honoab3yercs 5%-ublil pacTsop
COJISTHOH KHCJOTHI, OT KAIVIH KOTOPOM OH OYPHO BCKHIAET.
Ecin H3BECTHSIK WHCTHIH, TO HA €ro TOBEPXHOCTH MOCHE
peakuwy He OCTAeTCsl HAKAKHX CJIENOB, a €CJAH HMEITCH
TVIHHUCTBIE TIPHMECH, TO OCTaercst rpss3Hoe NaTHO. B 3aBucu-
MOCTH OT COJepXKaHus TJHHUCTOH ITpUMeCH pasJHualoT:

AMHECTHIY H3BECTHAK . + . . » » <20%
HsBecTKOBUHCTHI Mepres . . 20—30%
Mepreab . . . . . . ¢ .. .. . 30500

Mepresn MOTyT TakKe CONEPkKAaTh KPEMHHCTHIE MPHMECH.
IIpn wanuuun B U3BECTHSIKE HJIM MepreJc NpUMecH J0J0MHTa
Oll Ha3bIBAETCH LOJOMHTH3HPOBAHHEIM, & B C/Iyuae NPUCYT-
CTBHS KPEOMIIUS — KPEMHHCTBIM,

Haunbosee wmpoko pacapocTpaHeHsl OpTaliOreHHble H3-
BeCcTHAKH, oOpasopaBivecss B MOPCKO# cpejie B pesynabrare
HaKOIVIEHUs] PAaKOBUH U CKeJeTOB MOPCKHX KHBOTHBIX
uan Bogopocsell. OObIYHO Takue M3BECTHSKH SBJSIOTCA
OY€Hb NJOTHLIMH CL@eMEHTHPOBAHHLIMH NOPOAaMH, HO HHOF-
Ia cpejad HUX BCTPEYAIOTCs TIOPUCTHIE M KaBEPHO3HbIE pas-
HOCTH. HacTo B H3BeCcTHSIKaX MOXKHO BCTPETHTb OTIEYATKH
PaAKOBHH HJIH CKEJETOB KUBOTIbIX. FI3BeCTHAKH, CJIOXKEHHbIE
IeJHKOM M3 PaKOBHI, Ha3bIBalOTCA paKywewinkamu. Pas-
HOBHAHOCTBIO OPTaHOTeHHBIX W3BECTHSIKOB SIBJASETCH NHIIY-
AR MeJ, COCTOSIUN M3 MeJbyafIuX DaKOBHH,

BeaeacTBHe BTOPHUHBIX H3MeHEHHH M3BECTHAKH MACTO
npuoGperaloT Kpucraannyeckyio cTpykrypy. Cpemn wusze-
CTHSIKOB XHMHYECKOTO IIPOUCXOXKASHHS HanbGoJbIlee aHaue-
HHE HMEIOT OOJHTOBBlE U3BECTHSIKH, KOTOPHIE MPEACTaBJIAIOT
co00 CKOMJIeHHS IIAPOBUAHBIX H3BECTKOBHUCTLIX 3€peH pas-
MepoM He OoJjee TopominHbl, XUMHUecKOe NPOHCXOXKICHHE
HMEIOT TaKKe H3BeCTKOBble TY(hbl M HATEKH (CTAJaKTUTHI,
CTanarMuTel), BBHOAAAOLIHE H3 ‘BOLHBIX PacTBOPOB Ha IO-
BEPXHOCTH.

JonoM¥uTaM¥y Ha3LIBAIOTCS TOPOAHI, COJAEPKALHUE HE
menee 959% munepasna gonomura (MgCa(COs)z2). B yncrom
BHJe OHH BCTpEYaloTCs OYeHb PeaKo, H 0OBIYHO HAGMIOAAIOT-

Csa camble paavnoo6pa3nme Hepexoan OT UHCTOrQ H3BECTHAKA
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K monomuty. B saBcuMoctn or copepxanus MgCO;z nopo-
Ile flaeTcs Ciefylollee HasBaHHe:

MsBeCTKOBHCTHIH JOMOMHT . . + . . . >50%
HonomurusuposanHbif usBecTHak . . . Or 5 no 50%
MBBECTHAK &+ v v o o o o o o o o o <5%

Ycranoputh cogepxanue MgCO; MOXKHO TONBKO € MIO-
MOILbIO CIIENHAaNbHOTO XUMHYECKOro aHaausa, Ilpn Busyass-
HOM ONHCAHHU II0/B3YIOTCH TeM TIPH3HAKOM, 4TO JOJOMHT
BCKHIIAET TOJBKO B MOPOILIKE.

V3BeCTHAKH H AOJOMHTH OOLIYHO HMelOT Oenyio, cepyio
HJIH KpeMoBylo okpacky. Ilo cTpykType cpeiy HHX BCTpeya-
I0TCS CJELYIONe PAa3HOCTH: 3epPHHCTOKPHUCTAIIHYECKHE —
«CaxapoBULHEIE», CXOAHBIE € MPaMOPOM — «MPaMOPOBHA-
Hble», a)aHUTOBLIE (CAHBHBLIE), ECYAaHUKOBHAHLIC, PLIXJLIE,
MYYHHCTBIE, SYEHCTble W mp. B TpeluHax W KaBepHaXx HOJO-
MUTOB HepPegKOo CKallJiiBaeTcs Oesast MJIH KearoBaTo-0esast
T1BlJIb, TAK Ha3EIBAEMAas {OJOMHUTOBAS MYyKa.

KpeMumcThie MOpPOJb— IHATOMUTH, TpEIEJH,
OIIOKH M M. COCTOAT IPEHMyILIeCTBEHHO U3 KpeMHe3eMa H
MOTYT MMEThb KaK OpPraHHYeckoe, TaK M XHMHUYECKOe IpPOHC-
XOXKIeHue,

Jd1aToOMHUTH MPEACTABIAIOT COG0H CKOIIEHHE MeJb-
yafnx CKeJeToB AMAaTOMOBBIX Bojgopociaeill Ilo BHemHeMy
BHJY NMaTOMHTBl —9TO JKeJTOBaTo-0esasi TIOPUCTas, 4pes-
BbIYANHO Jlerkasg H OYeHp MANKas NOpoja, HaTOMHHAoIAs
nuymwi Mesr. OHa He BCKHIIAeT OT COJNSHOM KHCJOTHI,
ObICTPO BIIUTHIBAET BJATY 'H CHJIBHO HPHUIHNIAET K S3BIKY.

Tpenean BHelIHe HE OTIHYHEMBI OT (IHATOMHTOB, HO
OHH COCTOSAT H3 MeJbiaHlluX 3epeH onaJja H SBJISIOTCS fpo-
IYKTaM#l pasioXeHHs KPeMHHCTHIX HOPOZ.

Omo ko i1 Ha3pIBaeTCs1 JOBOJIBHO JPOYHas, OueHb JierKas,
MeJKONOpHCTasl, KPeMHHCTasi IOpoja Cceporo, TroJy6oro,
a mHOrjJa M uepHoro ugera, Ilo BHELIHWM NpPH3HAKAM OJHH
PasHOCTH OMOK HAalNOMHHAIOT JIHATOMUTH (MACKHE OIOKH),
a ApynHe MPejCcTaBJIAT co60H JMOBOJBHO KDPENKyIo MOPOLY
KpeMHeBHAHOTO oOsuka. IIpw ynape Takas omoka packa-
JEIBAETCS HaA OCTpOyroJbHele 00J0MKU. [lo mpoucxox-
JIeHUIO ONOKH 4Yalle BCero NpeJCcTaBJsIOT COOG0H H3MeHeH-
Hbl€ JHATOMHTHL

KpemHueBble KOHKDELHH ¢ XKeofbl 4acTO BCTPEYaIOTCA
B M3BECTHAKAX, MleCyaHuKax M Jpyrax mopomax. Onu obpa-
3yIOTCSl NyTeM BBINaJEHHS KPEMHEKHCJOTH H3 pacTBOPOB,
LHPKYIHPYIOLIHX B IIPHPOLE.
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Fame, aHTHAPHT, KAMEHNI AH OB H APYIHE COMU
SIBJISIIOTCA XHMHYECKHMH OCajKaMy YCHXAIOIHX MOPCKHX
GacceliioB. [To Mmepe ryBenHueHHs] KOHLEHTPALHH PacTBOpa
BLHITALAIOT MOCAeLOBATEIBHO DHIIC M KaMeHHas cosb. Moui-
HOCTb HAaKOIUIEHHH TAKHX COJieH MOXKEeT JOCTHraTh HECKOJIb-
KHX 'cOTeH MeTpoB. [lnacTbl HX uyepedyloTcs € TJIMHAMY,
necyaHMKaMH, MepreqssMH u JjogomuTamu. Ilpucyrcrsuie
Pas/IMIHBIX COJIed CHHKAeT CTPOHTeJbHble CBOMCTBA MOPOL,
TMO3TOMY K BBLISIBJEHHMIO HX HaJ0 OTHOCHUTLCH OUYeHb BHH-
MaTeJbHO.

I'mnc npeacraBaser coGofi KpHucTallu4Yeckylo NOPOALY
yucTo 6eJI0ro, po3oBaTOr0 WJu 3€J1EHOBATOTO IiBEeTa, KPyil-
HOKPUCTAJIMYECKOTO, BOJIOKHICTOTO wJH 3ePHHCTOr0 CTpoe-
Husg. AHTHJIPHT BecbMa CXOJeH ¢ DHICOM, HO OT/JIHYaercs
OT Hero OoJiblliell TBEPLOCTbIO: TBEPROCTH THICA — 2 (uep-
THTCSL HOTTeM), TBEPNOCTh auruipura-——3. B runce u an-
DHAPUTE OOBIUHO COAEPXKHTCS NPUMECh IMMHB, a HHOTAA
NUPHTA, Cephl M APYTHX NOpoJd. I'mnc Moxer o06pa30BHIBATDH
TJIacTel MJM COXepKAaTbCsl B TJIHHHCTHIX MOPOJAX B BHAe
PaccesHHpiX KPHCTAJIOB 1 KOMKOB,

Kamemnmnas coan g yucrom Buje 6ecuserHa, Ho 6Ja-
roaaps npuMecsM MOXKeT ObITh OKpalleHa B cepbili, Oyphif,
CHHHE M Apyrue 1Beta.

2-4. METAMOP®HYECKHE I'OPHBIE NMOPOJbI

Meramopduueckye moposbl 06pasyloncs H3 H3BEPIKEH-
HBIX H OCa[OYHBIX MOPOJ B pe3yJbTaTe BO3ACHCTBHA HA HHX
BBICOKOTO JaBJIeHHSI TIPH CKJAAAKO0OPA30BaHUM, BBICOKOM
TeMIepaTyps BHeapAaloliefics MmarMbl (KOHTAKTOBBIA MeTa-
Mop(hu3M) ¥ NpHBHOCA H3 OXJaXKZalomelics MarMbl pasiny-
HBIX BEIUECTB, aKTHBHO H3MEHSIIOLIHX 'COCTAB TIOPOJL. DTH XKe
YCJIOBHSI BO3HUKAIOT MIPH TOIPYKEHHH TIOPOJHI Ha GoJbliyio
ray6uHy (perHoHaJbHBIE MeTaMOPOH3M).

Crpykrypa MeramopdHyeckHX TIOpoJ OOLIYHO OhiBaer
KPHCTAJLIMUeCKasl, HO OHa OTJHYAeTcsl OT CTPYKTYpPHI Marma-
THYECKHX TOPOJ, TaK Kak obpasyercsi B pesy/bTare Iiepe-
KDHCTAJNH3allMH TBepAOH MOPOALL, a He MyTEM 3aCThiBAHUS
pacnJiaza. :

Texctypa MeTaMOppHUYECKHX TIOPOJ, TaK:Ke HMEET CBOU
ocobenHocTy, HauboJiee XapakKTePHEIMU €€ BUIAMHU SBJISIOT-
cd: cJadueBaras ¢ MapaJjjesbHbIM PaCNOJIOXKEeHHeM YIJIH-
HeHHBIX (TabJHTYATBIX) MHHEDAJOB; BOJOKHHUCTAS — C (ie-
penvIeTaloIHMHCs BOJIOKHHCTHIMUY ‘MMHEpaJlaMy; 'CJOHCTad,
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foJocyaTas MaIH JEHTOUHAs — uepeflUBaHMe CJOeB pas/Hy-
HOTO MHHEpaJIOTHYeCcKOro CoCTaBa; MacCHBHas; OYKOBasg —
MPHCYTCTBYIOT OKPYIJble 3epHa (CBETJOOKPaUIeHHBIX MHHe-
panoB. Huxe naercsi kparkoe omucaHHE OCHOBHBIX BHJOB
MeTaMop (pHYECKHX MOPOJ.

FHeitcw mpeacrasasior co60H KpemKylo KpHCTaJIHye-
CKYI0, OOBIYHO CJIAHLEBATYIO U PexXe MacCHBHYIO MOPOAY, CO-
CTOSAILYIO B OCHOBHOM M3 [I0JIEBOTO INNATa H COAEpPKallylo
KBapIl ¥ LBETHBle MHHEPaJbl—OHOTHT, MYCKOBHT, aMduoous,
mupokced. Hapsizy ¢ 3THM MOryT IpPHCYTCTBOBATb TpaHaT
U Jpyrue MUHepaJbl. B 3aBHCHMOCTH OT TOTO, KaKHe MuHe-
paJsipl MPHCYTCTBYIOT B THefice, OH MOXET HasbBaThcs GHO-
THTOBLIM, aMpu6OJIOBLIM, MPOKCEHOBLIM, IpaHaTOBEIM. Ec-
Jayu rHefic ofpasomascsi B pesyabraTe Meramopdusma oca-
JIOUHBIX TOPOJ, OH Ha3blBaeTCs Naparsedcom, a ecaH H3
H3BEPIKEHHBIX NOPOJ, — OPTOTHEHCOM.

CrnoggHbie Chaulbl NpeIcTaBasior cobofi oueHb
xapakrepHylo caabyio mopojay € Ppe3KO BbIPAXKeHHOH CJIOH-
CTOM U CJaHIeBaTol TeKCTypo#. OHM COCTOSIT M3 CJIONBI H
KBapla H HOAPAa3AeJSIOTCA B 3aBHCHMOCTH OT BHMA CJIOJHI
Ha OHOTHTOBBlE H MYCKOBUTOBBIE.

O HIAHTH — 3TO TOHKOCJAAHIEBATHIE NIOPOALI, NOXOXKHE
10 BUAY Ha I'JHHHCTHIE CJIaHIBl, HO OTJHYAIOLIHECS OT HUX
XapaKTepHBIM MeJKOBHCTEIM GaeckoM. [To cocTaBy OHH €XO-
XU CO CJIOJASHBIMH CIaHAMH, HO ¥MEIOT MHKDO3eDPHHCTYIO
CTPYKTYpY. B Hux Hepeako MpHCYTCTBYeT XJOPHT HJIH KaJb-
nut. Okpacka uX BecbMa pa3HooOpasHa: yepHasl, 3eJeHOBa-
Tas, KpacHoBartas, ¢puojeToBas.

FnuuucTteie cJaHLbl MpelcTaBasior coboli  caabo
MeTaMop(H30BaIHbIE TJIHHHCTbIE TOPOIB, HMEIOIHe SBHO
BBIPAXKEHHYIO CAaHUEBATYIO TeKCTYpYy. [ J1aBHBIMH COCTaBHBI-
MH YaCTAMHU HX SBJSIOTCS TJIIHBI, KBAPIeBas Ibljb, OPHEHTH-
poBaHHLIE MO (CJIAlNEBAaTOCTH JHCTOUKH ciiojsl. HMBorna
B HHMX BCTPEYAlOTCsl KPHCTA/JIbl NMHPHTA, KaJbLUHTa H YIJIH-
cThle yacTulipl, [Ipu 3HAUHTENbHOM COJEp:KaHHH KaJbUHTA
TJIHHHACTBIE CJIAHIBl NepeXOAAT B H3BECTKOBHCTO-TJIHHHCTHIE.
ITo BHemHeMy BHAY I'VIMHHCTBIE CJAHIBI— 3TO TOHKOCJOH-
CTHIE TBEpJBIE TOPOAbI, JErKO pacKaJbIBAOIHeCT Ha IJIHT-
KH ¢ MaTOBOil noBepXxHOCThIO. OT IVIHH OHH OTIHYAIOTCH
TaKxe MOJHOH Iepa3amMokaeMoctbio B Boae, Okpacka HX
BecbMa pasHooGpasHasi: KpacHo-Oypas, cepasi, uepHas (ac-
THAHBIE CJIAHILBI) .

X/NOPHUTOBH € CJ aHIBl— OYeHb PaclpocTpaHeHHas
niopoja 3eMeHOTo IiBeTa, NJIOTHasl, COCTOSAIast B OCHOBHOM
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cBoell mMacce M3 MHHepasa xjoputa. Moxer uMeTh ciane-
.BaToe HJIH MacCHBHOE CTPOEHHe.

KBapuuTh —3T0 OGHYHO CBeT/bIE, MJOTHBIE, OYEHB
TPOYHBIE TIOPOMBl MACCHBHOTO CJI0OKEHH s, COCTOAIINE CNJIOIb
M3 KBapla, OTHe/NbHEIE 3epHAa KOTOPOTO YaCTO HEJNb3d PasJiu-
yuTh (cauBHBle KBapuuthl). HcxomHolt mopomo#t wmas Hux
-CJIy3KaT KBapliesble MECUaHWKH WM Teckd. Kpome KBapiu-
TOB ¢ KPUCTANJIHIECKOH 36pPHUCTON TEKCTYPOH uMeloTCs claH-
LeBaThle M GpexuneBnanble pasnocTH. Okpacka TmOpoas MO-
Ker OGHITH TaKXKe TEMHO-cepas M  TEeMHO-MaJHHOBAS
- (IIOKMIMHCKHUH KBAPIUT) . -

Mpamopwu ofpasylorcss myrem meramopdhu3aluM W3-
BecTHAKOB, OHHM XapaKTepU3ylOTCS OOBLIYHO MACCHBHOM
TOJIHOKPHUCTAIHYECKOA CTPYKTYPOH 1 'COCTOSIT B OCHOBHOM
M3 KaJbpluTa. MOryT MpPHCYTCTBOBATH TaKKe B HEGOJNBIIOM
KOJIHUeCTBe BTOPOCTeNeHHble Muepansl. LlBer MpamMopa mo-
*KeT ObITh BecbMa pPadHOOOpAa3HBIl — OT WHCTOOGEJOro JO
YepHOTO.

ITpu.onncanuu MeTaMopdHUECKUX MOPOX CAENYeT MpPHU-
JePXHBATbCS TOFO XKe MOPSAKA, KaK IPH ONHCAHHH MaTMa-
THUECKUX MOPOA: YCTAHOBHTH HaUMEHOBAaHHE, MHHEpPaJIOTH-
YyecKuil (coCTaB ¥ ILBEeT TOPOABI, OMHCATH €e CTPYKTYPY H
TEKCTYDY, OTMETHTb M ONHCAThb NPOXKUJIKH H KHUJIBI, BCTpE-
yalluyecss B MOPOAe, a TaKXKe MOCTOPOHHHE BKJIOUEHMS.
KpoMe TOro, Hamo yCTaHOBHTb, WTO NpeACTaBJsIa COGOR
Topoxa Jo MeraMopduzauuu # Kakie sIBJEHHS OGYCIOBUIHA
MeTaMophH3M.

I'naBa Tperbst
®U3HUKO-TEOJIOTHYECKHE SABJIEHHUA

3-1. KAPCT

a) 3HayeHHe KapcTa H o6liHe 3aKOHOMEPHOCTH
Cl"O Pa3BHTHA

ITox xapcToM NOHMMAETCsl COBOKYIHOCTb FeOJIOTHYECKHX
NPOLECCOB M CO3MAHHBIX HMH fBJIEHHH, BO3HHKAIOUMX BCIS-
CTBHE DACTBOPEHHs] rOPHBIX T0poj. PacrBopeHme NMpHBOXHUT
K 06pa30BaHUIO TOJOCTEH, PAa3PYLIEHHIO U H3MEHEHHIO CTPYK-
TYPHl M COCTOSTHHSI MOPOJ, BO3HHKHOBEHHIO 0COGOTO BHAA
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LUPKYJNSUHY M PeXHMa NMOA3eMHBIX BOJ, 06pa3oBaHUIO Xa-
pakTepHOro peJjbedha MECTHOCTH M cBOeoOpasHOil peuHOl ce-
Ti. Kaper BHOCHT OCNOXKHEHHS B SKCIJIyaTallMio THAPOTEX-
HUYECKHX COOPYXKEeHHH, TaK KaKk BOJA [0 KAPCTOBHIM IIYCTO-
TaM MOXKeT YXOAUTb 43 BOJXOXPAHHJIHI, KaHalOB H
TyHHeJe#. B CTPOHTEJbHBII TEpHOX {0 KapCTOBBIM MO-
JIOCTAIM  MOXKeT TPOHCXONHTbL ‘GOJBLIOA MPHTOK BOJBI
B CTPOMTEJbHBIE BHIEMKH. 3auiuta OT NOCJEICTBHH Kapcra
JOCTHTAETCs CO3/laHHEM TIPOTHBOGHUABTPALMOHNEIX 3aBec,
SKPAHMPOBAHHEM HJIH NPUCTOCOOJEHHEM KOHCTPYKLHH CO-
OPYXKeHHI K TNPHUPONHBIM YCJOBHAM. B Hame# cTpaHe iIo-
CTPOEHO M YCMENIHO 3KCIIyaTHPYeTcs HeCcKOJbKO THAPO-
3JIeKTPOCTaHIUMA, PACTONOKEHHBIX B 06JacCTIX WHTEHCHBHO
passutoro kapcra: YepBakckas Ha p. Unpuuk, Ilasios-
ckas Ha p. Yde, Kaxosckas na p. Huenpe, Happckas #Ha
p. Hapge, IMaopckas na p. Ouau-Uana.

ITockosibKy pacTBOpeHHe KapGOHATHBIX TOPOJ NMPENCTaB-
asieT coGoi IIHTENbHBIN Te0JONHYecKUi npoilece, OCloXKHe-
HUS HHXEHEepPHO-TeOJIOTHYECKHX YCJIOBHA MOryT OBITH BbI-
3BaHBl JHIIb MOCAEJCTBHSIMH 3TOTO Tpoliecca.

s gerxo pacTBOPHMBIX coJiell (KaMemnHoi couty, nurca)
BBIIle/IaUMBAHNE ‘MOXKeT Pa3BHBATBLCA B Npolecce SKCMJaya-
TallUM COOPYIKENHs H TPUBECTH K CYIIECTBEHHBIM €ro Je-
tdopmanusam. ITostoMy OOBIYHO OT CTPOUTENBLCTBA THAPOTEX-
HUYCCKHX COOPYKEHHA Ha TakHX MOPOJax OTKAa3bIBAIOTCS.
B nannoM pasnesie ONUCHLIBAIOTCA HIIKEHEPHO-T€0JIOTHYECKHe
M3BICKAHNS TS THAPOTEXHHUECKOTO CTPOHTENbCTBA TOJBKO
B palioHax pacnpoCTpaHeHuss KapOOHATHHIX TOPO.

FaBHBIMH BOTIPOCAMHU ‘HIXKEHEPHO-TEOJIOTHUSCKHX H3bI-
OKaHM B paioHAX PA3BHTHSA KAPCTA ABJISIOTCS OLEHKA BJHSI-
HHST KapcTa Ha BOJIOYHAEepPKHUBAIOULYIO CIOCOGHOCTL BOJOXpa-
HHUJINI, HA YCTOHYHBOCTDL COOPYXKEHHHA H BONONPOHHIIAeMOCThb
HX OCHOBaHUI; BBHIGOP CNOCOGOB YJYyULIeHHs] OCHOBaHHH CO-
opyKcHHit; 060CHOBaHKe NIPOCKTOB CTPONTEIBHOTO BOJAOOTIH-
Ba. Pemenne yxkasaHHBIX 3aJay BO3MOXKIIO Ha OCIIOBE TIO-
HHMAHUST 3aKOHOMepHOCTel  pasBHTHSI H  pacmnpocTpa-
HeHHsT KapcTa.

Oco6eHHOCTH paclpoCTpaHeHHsT KapcToBhiX ¢opM, HX
pasMepsl, 4acToTa y riay6HHa NPONHKHOBEHHS B MAacCHB MO-
POXL ONpefeNsioTcs TEeOJOMHYECKHM CTPOEHHEM MEeCTHOCTH,
YCJIOBHSIMH MUTAHMS, NBHXKEHUS W JDEHUDPOBAHUSA TIOA3EM-
HBIX BOX, peabedoM paioHa, CTeNeHbl0 TEKTOHHYESCKOR pas-
poGeHHOCTH ¥ TPELUMHOBATOCTH TIOPOJ. ['JIaBHBIMH H3 3THX
(hakTOpOB ABJAIOTCS YCJIOBHS JBHXKEHHS INOJ3EMHBIX BOJ,
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M B COOTBETCTBHH C UX OCOGEHHOCTAMM KapcT IMOApasxes-
ercd Ha cAeAyollue rHEIpOSHHaMHUYeCKHe THIIbL:

KapcT MNPHAOMUHHBIH, CBA3AHHBIA ¢ JPEHHPYIOLMM BJIHS-
HHeM 6an3Kux pex (puc. 3-1,a);

KapcT, CBSI3aHHBIM ¢ IPEHUDYIOIMM BAHAHHUEM YylajeH-
HBIX pek Ui BomoeMoB (pic. 3-1, 6);

KapcT 30H TEKTOHHYCCKHX HapylueHH#l B YCJIOBHUSAX [BH-
XKeHUs HamopHelX H 6e3HanopHulx Box (puc. 3-1, 8).

=al

Puc. 3-1. Tunxpoanrnamuue-
CKHE THIIBI TPOSIBACHHUIT
Kapcra.

J —necox; 2--raMBa; 3 — H3Be-
CTHAK; 4 — KaBePHBI H Kapcro-
Bhle MOJOCTH; § — TeKTOHHYECKasN
so#a; 6 —30Ha  HHTEHCHBHOrO
Pa3BHTHA Kapcra; 7 — Hanpasie-
HHE JBWIKEHHS NOR3EMHbLIX BOA;
8 — ypopeRb NOASEMHBIX BOA,
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Kapcr mepBoro THna xapax-
TepeH I PaBHUHHBIX H Npef-
ropHelx o6JacTell, The TOJIIH
pacTBOPHMBIX TIOpPOJ, TNpopesa-
HBl CeThI0 [AY6OKHX  JOJIHH
H osparoB. B noponax, caa-
ralolHX CKJIOHH OeperoBuXx Mac-
CHBOB, INpH HeOJarompUsATHBIX
YCJIOBHSIX JUIsT  HHOUJIbTPaLUH
B TOJIE Jexaluel BbllIe ypOB-
HSl TIOJ3eMHBbIX BOJA, KapcT He
passuBaercs. Ecin ke Ha ckJo-
He JieXXaT XOpOWoO BOILOMPOHHU-
naemMble 06pasoBaHus, TO JAaxe.
IPH OTHOCUTENbHO OOJBLION €ro
kpytusne (20—30°) BnlLenayH-
BaHME MOXKeT TIPOTeKaTb HHTEH-
cusHo. Ha Bojmopaspenax HHTeH-
CHBHOCTb W OCOOEHHOCTH Pas3BH-
THSL Kapcra Takke oONpeness-
IOTCSl  YCJOBHAMH HHDUIBTPALHH
arMocepHbIX  ocajakos. Uem
MeHble BOJOTIPOHHILAEMOCTD
TIOKPOBHBIX  OTJOXKEHHH, TeM
cnabee passurHe Kapcra. [lpu
Xopoueii  BOJONPOHHLAEMOCTH
PLIXJIOTO TIOKPOBA B 30HE aspa-
UMK TpeobJajgaer BepTHKAMb-
HOe ABWXKEHHEe BOALI MO TPellH-
HaM, crnocoGeTByroniee o6paso-
BAHHIO BePTHKAJbHBIX KapcTo-
BLIX TIoJiocTel.

B 3one cesounnix Koseba-
HHf  YPOBHA TOJA3EMHBIX BOJ
JBHXKEHHE HX TIepeMEeHHO B Bep-
THKAJbHOM H TFOPH30HTAJbHOM



nanpasaetnsx. [losToMy © KapcTOBbIC I1ONOCTH HMCIOT
3/1eCh Pa3HOOGpasiibie laipasienns. B npurosmiion yacT
CKJIOHA BCaeAcTBHE OOJbIIMX YKJIOHOB 'MECTHOCTH IOBepX-
HOCTHBIH CTOK BO3pacTaer, YTO MPHBOANT K 0CJA20JEHHIO
pasBUTHsS Kapcra B 30He aspallii MO CPaBHENHIO € BOJ0pas-
JlesaMH.

Pacnpocrpaneniie BToporo Tina Kapcra He CBA3allo He-
TOCPEICTBEHIIO € PeutibiMu gosuiami. Ou passuBaercs: TOT-

Puc. 3-2. Cnonm 3aKapcTOBAHHBIX H3BECTHKOB, Pa3fie/ieHHble He3akap-
CTOBAaHHBLIMH (KapeT, OGYCJOBJEHHbI BJHSHHEM YAAJICHHBIX SPO3HOHIILIX
Bpesos). Paiton Kaxosckoit I'DC.

Jla, 'KOTJa TIOJ3eMHBIE BOABI JBHXKYTCA 10 PacTBOPUMON
TOJIIIE B CTOPOHY y/JaJeliHoro MOPCKOTO MJH apTe3HaHCKOro
GacceitHa usM MIOTO ouara ux pasrpysxH. Ilpu takux ycio-
BUSIX CKODOCTH [JBHXKEHXs BOLBI MO MOpaM H TpellluHaM
6/1M3KH, TOSTOMY TPOHCXOLHT OOpasoBaHHe KaBePHO3HOCTH
IIOPOX, He CBfI3aHHOM ¢ TpEUlHHAMH, a IPHYPOYEHHOMH
K Haubosee DaCTBODHMBIM CJOSM KapcTylolleHcs ToJ-
um (puc. 3-2).

Tperuit THI KapcTa NPHYpPOYeH K 30HAM TEKTOHHYECKHX
HapylleHHH, KOTOpble OOBIULO XapaKTepH3yoTCs GOJBIIOMN
TPELIHHOBATOCTbIO M Pa3lpoOaeHHOCTLIO MOPOJ, BCJAESACTBHE
4ero OHH HrpaioT poJb APeH Noj3eMHbIX BoA. Paspurue sro-
TO THMa Kapcra AJs 0e3HANOPHBIX BOXOHOCHHIX I'OPU30OHTOB
TIPOHCXOJHT TaK 2Ke, KaK H IOJ BJIHSHHEM YPO3HOHHBIX Bpe-
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goB. [Ipu HANOPHBIX Ke BONAX KAPCT PA3BHUBAETCS CHUBY
BBePX. BosHuKIIHe KapCTOBBIE MOJIOCTH WHOTAA BBLIBIBAIOT
ofpylenye BhlLeseKalluX MOPoJ 1 06pasoBalie BOPOHOK,
IAXT d (IPOYHUX TMOBEPXHOCTHHIX POPM KapléTa, HO BO MHO-
THX CJIyuassX OHH OCTAlOTCS HENPOSBJEHHBIMH Ha ITIOBEPXHO-
ctu. OcOGEHHOCTH pas3BHTHS KapcTa B TOPHO-CKJIaLYaThiX
06aacTAX ONpefesioTCes ‘B OCHOBHOM pesibedoM # CTPYKTYp-
HO-TeKTOHHYECKHMH ‘ycaoBusiMu, MHTeHcuBHAs pacusieHeH-
-HOCTb pesbeda n GLICTPOE Bpe3alne PeuyHbIX JTOJHH IPHBO-
JAUT K TOMY, UTO HHuAbTpPaUus aTMOCHepHHX OCALKOB
[POUCXOAUT ¢ OGOJBUWIHMH CKODOCTAMH, 4TO CIIOCOGCTBYET
Pa3BUTHIO BEePTHKAJBHLIX KapcToBbiX GopM. Baaumuoe pacno-
JIOXKEHHE KapeTOBLIX ‘GOpPM, HX pa3Mepbl H 4acTOTa 'B. TOPHO-
CKJaM4aThiX 06sacTsik B GoJbluei cTeleHH 3aBUCAT OT OCO-
GeHHOCTEl 3aJeraHusi MOPOJ, HaJUYHA 30H TEKTOHHYECKHX
HapyLeHH i 1 1POCTPAHCTBEHIOrO 1I0JI0XKEeH s Tpeobaanalo-
LHX CHCTeM TpeliuHoBaTocTH. B ropuo-ckjaguathix o6Jja-
CTSIX KapCTOM MOTYT OLITh TIOPazkeHbl TaKkKe BOJOPaA3AeNbl 1
BO3HHKHYTb peasibHas ONAacHOCTb 'yTEYKH BOABI U3 BOJOXpa-
Huau, OueHbp THDHYEH AJs TOPHBIX obJacTell Kapcr, CBS-
8aHHBI} C JPEHUPYIOIUM BJHSHMEM 30H TEKTOHHYECKHX
HapyleHni, o6pasyiouluX MECTHble OualH pasrpy3kH IOJ-
3eMHBIX BOJ.

Pacrsopumoctb KapGoHATHBIX TOPOJ 3aBHCHT OT HX
cocraBa y crpoenus. Ilpu colepkKaHuu B U3BECTKOBO-L0JO0-
'MHTOBBIX IIOPOAAX INIMHMCTBHIX wyacTull cehiue 109% xaper
MpaKTHUeCKH He pasBuBaercsl. TIpu MeHbIleM COAepPXKAHHH
TAXHHACTBIX YaCTHI B H3BECTKOBUCTBIX OJOMHTAX, JA0JIOMH-
TH3HPOBAHHBIX H3BECTHAKAX M BarMICOBAHHBIX KapOOHATHBIX
TIOPOZAX MOMKET TPOUCXOJUTH He TOJNbKO pacTBOPeHHe Kap-
GOHATHOH MOPOAB!, HO H PaspylleHHe ee ¢ IIpeBpallleHHeM
B OOJIOMOUHYIO MM MYYHHCTYIO Maccy. B OmHODOJHBIX
KpPHCTAIIHYeCKHX. U3BECTHSKAX, MOJIOMHUTAX © Mpamopax
¢uapTpaLyg MPOHCXONUT B OCHOBHOM MO TpeLiHHAM, a TO-
3TOMY pacTBOpEHHEe NPHUBOXHUT K OOPA30BAHHIO KapPCTOBHIX
JIOJIOCTEH, KaHaJoB M Tellep ‘6e3 HapylleHHs TPOYHOCTH
MOPOABI B MeXTPelIHHHBIX 0M0KaX. B Menax kapcr passuBa-
eTcs B 3HAYUTENLHBIX MaciiTatax, B OCHOBHOM MO TPElH-
HaM, HeCMOTPSl Ha TJIACTHYHOCTb MEJIOBBIX NOPOA, 00YCJIOB-
JIMBAIOLLYIO CMBIKaHHE TPeIiHH.

Ilo Bpemenn o6pa3oBaHusl pas3jnyaeTcs KapcT COBPEMEH-
HBIf — aKTHBHBIA W JIpeBHHI — MepTBEIH, PassutHe xapcra
npexpamiaercsl NPy NOBLIIIEHHH 6asHca ©PO3UH, BCASACTBHE
yero MPOUCXOAMT MOCTENeHHOe 3aNo/HeHue TPelnH U I10Jo-
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CTeH HepaCTBOPUMBIM, Yallle BCEIO TIMHUCTHIM, MAaTEPHAJIOM.
[Ipexpauenue XxapcroobpaszoBanus MOXKeT HaCTYIHTL H
TOTJa, KOrja KapCcTyloumiHecsi IOPOJBI IepPeKpbiBaloTCsl He-
KapCTYIOIUMHCS OTJOXeHHsaMH. B aToM ciyuyae obpasyer-
cs morpe6GeHiuii — HCKOMaeMBIil Kapcr.

IToasemiubie BOAB MOTYT He TOJbKO BHIEJaYHBATh Pa-
CTBOPHMBbIE TOPHLIE TIOPOADI, HO U 3aMOJHATbL 00pa3oBaBIIye-
Cfl ITOJIOCTH TNEeCKOM, IJIHIIMCTO-HIeOeNHCTHIM — MaTepHaJoM,

Puc. 3-3. CxemaTuuccKHil paspes yuacTKa OXSHBJEHHS Kapera.

1 — KapcToBble NOJOCTH, 3alONHEHNLe TEePBHYHBIM TJMHHCTLIM - 3allOJIHHTENEM

B IIpOLlecCC 3aTyXaHusl Kapera; 2-—TO e, HO 3allONHUTeAb TNecyaHo-uleCeHHCTHhIH,

COBpPEMeHNLIfl, SAMECTHBIUME BHIMBITHE aHHHCTLMI 3aNOMHMTEAb; § — NOMOCTH,

B KOTOPBIX TVIHHMCTHIL 3aNmONHHTENb YAaCTHYHC BHIMBIT H 3aMeLICH necyano-uiebe-
HUCTR'M,

neGenkoi H mp. 3anoJHeHHe MOXKCT OBITbL CIVIOWIHBIM, 4a-
CTHYHBIM H IIPCPLIBUCTHIM, a MO BpeMeHH o0OPa3oBaHUA —
IIepBUYHBIM Y BTOPHUINILIM.

[TeppuuHoe wacTHYHOE 3aNOJHEHHe MOJIOCTCH HMeer Me-
CTO TPH COBPEMEHHOM AaKTHBHOM KapcTe, NPH KOTOPOM
HIeHCTBYIOIHe B MacCHBe MOpOJ, ckopoctu (uianTpauny obec-
NEeYHBAIOT BHIHOC 3a INpelesasl nojoctell npeobJajaouen
yacTH B3BEIISHHOTO H BJEKOMOro MarepHasa. B takux yciuo-
BHSIX MOKeT (DOPMHPOBATbCA ‘M INIPEPLIBUCTOE 3amnOJIHEIHe,
IIPH KOTOPOM MHTEPBAJLI CIJIOIIHOTO 3aNOJHEHHA IoJoCcTel
yepeAyIoTCs ¢ OTPe3KaMM YacTHYHOro 3aloJHeNHus HJAH OT-
CyTCTBHUSI 3anosuuTens. [IpeppiBucTO€ 3anoJHEHHE MOXKET
00pa3oBaTbCcad H BCJAEACTBHE OOpYyIIEHHs] KapCTOBBIX TOJO-
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¢refl, HAKOMIOHUA MOMA3EMHONO AJIIOBHS MM  OTIOMKEHHH
TOJA3EMHBIX 0O3€ep.

B cayyae «0MmuBAEHHS» KAPCTa BO3HHKAET TPEPHIBHCTOE
MM YACTHYHOE 3alOJHEHHE KapCTOBBIX MOJNOCTEH 3a Cuer
BLIMBIBA 3alOJHHMTEJA. B ecTecTBEHHBIX YCJOBHSX BHIMBIB
3anosHuTesd HauboJee WHTEHCHBHO uueT y GeperoBeix 06-
"pBIBOB, Ha KPYTHIX CKJOHAX, B LoKoasx Teppac. B srux
AaCTAX MAacCHBa 3aKapcToBanllblX 110Poj HMHOTAA HaPALy
C APEBHUM, [IpeuMyuleCTseHHO TJAHHHUCTBIM, 3alloJHUTeJaeM
BCTPEUAeTCs: NPUBHECEHHBI ¢ TIOBEPXHOCTH ‘B 0CBOGOIMBLINE-
cs  moJocTH  Gosiee  PHIXJABIA  COBpEMENHBIH  8aroJiHH-
Tenp (puc. 3-3).

6) Hnxenepno-reojornueckue u3biCKaHus B paionax
pasBuTHA KapcTa

Kaper 11e Bcenga 10CTaTOYHO SICHO TNPOSBJASETCS 11a 110-
BEPXIIOCTH, M BLISIBHTL €r0 MOAHO TOJLKO Ha OCHOBE HHXKe-
HEePHO-Ie0JOTHUSCKUX H3BICKAHUH, KOTOPblE B KapCTOBHIX
palioHax HMeIOT CBOH 0COBEeHHOCTH.

WHxKeHepHo-TeoorHuecKas cbeMKa MPOBOJAUTCA B Hava-
Je KaxJoro srana uabickanui. Macmrab ee yxpynHsercs
0 Mepe JeTaNH3alHd [IPOeKTa u MOXKET U3MEHAThCS
ot 1:25 000 xo 1:1000. CreMKO# LOJMMHE! OBITH OKOHTYpPEHEL
KapCTOBble YYACTKI U IPOBeleHO H3yueHHe 3aKoHOMEepHOCTeH
paclIpocTpaneHnusl i Pa3BHTHA KapcTa, BAUAHUE Ha eTo pas-
BHUTHE KJaumara, peapeda MECTHOCTH, JHTOJOIHUECKOIO
COCTaBa, YCJOBHHA 3ajeraHis H TPELIHHIOBATOCTH NOPOJ,
ocoOeHHOCTE! pacnpocTpaHelud, IUTaHus W THPKYJISIET
TOJ36MHBIX BOJ # HMX XHMH3Ma, TEOJOTHYECKOH HCTOPHH
pafiona,

[lepen HauajsoM CHeMKH HEOGXOAHMO Ha OCHOBAHHUH
00001IeHNs] BCEro HMMEIOIIerocs Marepuaja BHISIBHTH yCJO-
BHSI, crioco6erBylolue 06pa3oBaHyio KapeTa B laHHOM paio-
He, OTHECTH HX K TOMY HJH MHOMY DHAPOJMHAMHYECKOMY
THIYy KapcTa M COCTABHTh NPEIBADHUTENBHYIO THIOTE3Y pas-
BHTHS KapCTOBOTO Ipolecca.

B mpolecce HHKEHePHO-TEOJOTHUECKOH CheMKH JOCTa-
TOYHO OOBEKTHBHOE NpeacTaBjeHHe 06 HHTEHCHBHOCTH paa-
BHTHSl Kapcra MOXKHO TOJYYHTh M0 JOKYMEHTallMH IIoBepX-
HOCTHBIX KapCTOBEIX (POPM, K UHC/IY KOTOPBHIX OTHOCATCS BO-
POHKH, MOHOpH, O6JI0Ana, KOTJIOBHHLI, CYXOJOJbl, Kapphl,
Tenieps!, KOJOLIE, WAXThl U IPOTIACTH.
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B o p 0 H K 1 Haubosee pacIpocTpateHsl CPeIH TOBEPXHOCT-
HBIX (opm KapeTa. Ilpn Bix ONHCAHHH YKa8BIBAIOTCS BHEIIHHE
npusHaku (6mawonneobpasHsle, KoHycoobpasHble, yameobpas-
HBle, KOJOALeo6pasuble, CJI0XKHEIE); GopMa B muane (OKpyr-
Jasi, oBaJibHaf, JONAcTHAfA, 3Be3Juartasd); pasMepsl (I/IuHa,
IIUpHUHA, BUAUMas IJyGHHA); TIPU3HAKM acHMMeTpuu (pas-
JUYHAas KPYTH3HA H BHICOTA CTEHOK); COCTaB TpeIIMHOBA-
TOCTb KOPEHHBIX MOPOJ; Haauuue, ¢opma, pasMepsl H 3anoJ-
HeHHe TIOHOp; XapakTep pAacTHTEJbHOCTH Ha JHE H
CKJIOHAX; OCOGEHHOCTH PAacIpPOCTPaHeHHs BOPOHOK (OLHHOU-
Hble, TPYNIaMH, LeNoYKoil) ; NPHYPOUEHHOCTb BOPOHOK X dJI€-
MeHTaM pesabeda (K TeppacaM, IHHILAM OBParoB, IPHBOIO-
pasleNbHBIM yyacTKaM, K BOAOpaafenaMm # mp.). Anaso-
DHYHBIA TIOPSAOK ONUCAHHUS COBJIONAETCS H NIPH JOKYMEHTa-
IIMH KapCTOBHIX GJiojell H KOTJIOBHH. [l BCeXx NOBEPXHO-
CTHBIX (hOPM KapcTa OTMeuaeTcsl HaJluyHe TOCTOSHHBIX HJIM
BPeMEHHBIX BOLOTOKOB WJIH O3ep.

CyxonoJab xapakrepusyiorcs MopdhoJioruell CKJIOHOB
I} aHa (filanpasJjeHue, YKJOH, 06GHAXKEHHOCTb), OIHCHIBAIOTCS
yYaCTKH TIOTJIOUIEHNS] ¥ BBIXOJA BOJ, COCTAB KOPEHHBIX IO-
PO, HX TPEIIHHOBATOCTb, COCTAB U MOLIHOCTb, HAHOCOB, Ha-
JIHYHE KapCTOBBIX (OpM, 0COOEHHOCTH pacnpocTpaHeHus pa-
CTHUTEJIbHOCTH.

Kappamu Ha3bBalOTCS Y4YacTKH, MOKPLITBIE OCTPHI-
MH rpebelikaMu M LIMIAaMH, pa3jelcliibie 6opo3xaMH.
OHu BO3HHKAIOT d1a NOBEPXHOCTH H3BECTKOBHIX CKaJ B pe-
3yJbTaTe PAacTBOPSIOUIEr0 AEHCTBUS CTEKAIOIMX CTPYH aT-
MochepHbix BoA. Boposasl Moryr umeTh IIyOHHY OT He-
CKOJIbKHMX CAaHTHMeTpoB A0 2 M. JJs KappoB BaXHO OTMe-
THTb UX pasMepsl, GopMy, ouepTaHue p OPHENTHPOBKY B IIIa-
He, YacTOTy pAacnoJ/IOXKeHHs, CBSI3b KappoB C IOpPOAAaMHU
Ompe/le/IeHHOT0 COCTAaBa.

TIpu onmucanun obnaxeluii B palionax pasBUTHS KapcTa
caenyer (UKCHPOBATb YacTOTy, BeJHYHHY H $HOpMy moJo-
crelf, cocTaB M CBOHCTBA 3aNOJHHTENS H CTeNelib 3anoJHe-
HUs nosocteli (Kak BOJIU3H JHEBHOH TIOBEPXHOCTH, TaK H
Ha HeKoTOpo# ray6une). Onucanue TOMXKHO CONPOBOKAATH-
csl 3apucoBKaMuH H ¢ororpadupoBaHHeM THIHYHBIX OGHa-
wenui, [Ipu onucanuu ciaelyer pyKOBOUCTBOBATHCA TPUBO-
JUMOM HHXKe KaaccHHKalHel KapCTOBLIX TOJOCTEH 1o (op-
Me u Beguunne (raba. 3-1).

B mnpomecce mokymeHTaliu oOHAXKEHHH ONpepessercs
JHHEHHBIH W NJIOMAAHONH KO3 PHIHEHTH 3aKapCTOBAHHOCTH
noponsl. JIndefinp#i KoapdHIHEHT oOnpeleaseTca myTeM
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Ta6auma 3-1
Knaccndpuxanua KapcToBuX nosocTeil B o6HaMeHuAx

Haapaune nosnocteft dopma Pasmepb!, M
[Toper HeGosbHe Kpyraas Mensbure 0,00025
[Mopur cpennue ” 0,00025—0,001
ITopbl KpynHEle » 0,001—0,0025
Kasepnel HeGosbiune Kpyraas, opasbHas 0,0025—0,005
Kasepusl cpennne » » 0,005—0,01 .
KagepHe! KpymHbe » " - 0,010,025
IMonocTn HeGosbluKe ” ,, 0,025—0,1
IMomoctu cpepnue Kpyraas, osanbuas, 0,1-0,5

npojoJrosaTas
[TonocTr KpynHbie OsanbHas, npoosrosa- 0,5—5,0
“Tasl, CcJoKHuas
IMonocTu ruranTcKiE Crnoxnas Bosbiue 5,0
(metuepsr)

HW3MepeHus] TIONepedHHKOB KaBepH # IOJOCTEH Ha MpaMoH
JHHHH, OPHEHTHPOBAHHOH NapaJsiie/bHO HJIH TEepPIEeHIUKY-
JIIPHO IIPOCTHpalinio u3yuaemoro mjacra. OH mpexcTaBisieT
€060} OTHOIIEHHE CyMMbl 3aMEpPEHIIBIX IIONEPEYHHKOB TI0JI0-
CTed XK oOuleH AauNe 3aMEepPeHHOH JIMHHM, BhIpaXKelHoe
B IIPOLIEHTAaX:

Ka=2% 100,

rae Ky — nuHefHBIH Ko3(@uUHeHT 3aKapcTOBaHHOCTH, %;
3d — cyMMa MOTIepEYHHKOB KaBepH U NOJOCTeH, CM; 1 — UH-
CJI0 3aMepoB; | — IMHA 3aMepeHHOH JTHHUH, CM.

Has onpexenennss mioliajHoro Koagduiuenta sakap-
cToBaHHOCTH (GOTOCHHMOK OOHAXKeHHS CHAayaja B3BeLIUBA-
ercsl Ha aHaJuTMYeCKHX Becax. 3aTeM U3 Hero BbIPE3aloTCs
KaBepisl ¢ IOJOCTH