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HOACHUTEJBHASA 3AIIMCKA

enbto DYMK no nucuumuinne «/HXeHepHas reoyiorus» sSBIsSETCs NpUuoOpeTeHNne
CTYACHTAMH NPAKTHUYECKUX ¢ TEOPUTHUECKUX 3HAHUH, HEOOXOJUMBIX B
JAJbHEUIIEM TPU W3YYCHUU CIENUAIBHBIX HMHKEHEPHBIX CTPOUTEIBHBIX
JuciUIuinH «MexaHuka TpyHTOBY, «OcHOBaHus U (yHIaMeHTh». [Ipennaznadyen
JUIS CTYJIGHTOB THEBHOM M 3a04HON (QopM OOydeHUSs, C LENbI0 MPUOOPETEHHS
OyAyIMMH UHKEHEPAMU COBPEMEHHBIX 3HAHUM B 00JIACTH MHKEHEPHOM T'€0JIOTHH,
a Takke sl (opMupoBaHHS HaBbIKa 3()(PEKTUBHON CaAMOCTOSITENHLHOU PaOOTHI.
PekomeHnioBaH K u3ydenuro 1 cryaeHtoB CO u BTO BHTY.

DNEeKTPOHHBIA Y4EeOHO-METOIUUECKHI KOMIUIEKC pa3paboTaH B COOTBETCTBUH CO
CIEIyIOUIMMHA HOpPMAaTUBHbIMU JokymMeHTamu: 1. Ilonoxkenue o0 ydeOHO-
METOJMYECKOM KOMIUIEKCE Ha YPOBHE BBICHIETO OOpa30BaHHUsA, YTBEPKICHHOE
[TocTtanoBnennem MunncrepcTBa oOpasoBanusi Pecriyonuku benapyce Nel67 ot
26.06.2011 r.; 2. TunoBas yueOHas mporpamMma 1o aucuuiuiiHe «MHxeHepHas
reoJIOTUs», yTBepkAeHHass MuHucrepcTBoM oOpazoBanusi PecnyOnuku benapych
28.12.2011 r. (peructpanuonusiii Ne [.T/[-J.093/tum); 3. Yuebnas nporpamMma 1mo
mucnuruinbae «mxenepras reosorus» (Y J-CD64- 27/ yu ot 30.09.2019r.).

Conepxanue u 06beM DYMK mOTHOCTBIO COOTBETCTBYET O0Opa30BATEIbHOMY
CTaHJapTy BBICIIEr0 oOOpa3oBaHusi (TepBasi CTYNEHb), a Takxke Yy4eOHO-
MIPOTrPAMMHON JOKYMEHTAITUH 00Pa30BaTEIBHBIX MMPOTPAMM BBICIIIETO 00pa30BaHMS
(mepBasi CTyneHb). DNEKTPOHHBIN Y4eOHO-METOIUYECKUN KOMIUIEKC pa3paboTaH B
TIeYaTHOM BHJIE, JOCTYIICH B DJICKTPOHHOM BHUJIE.

OVMK Bkimrouaer Takue pasnenibl kak: Teopermveckuii pasgen. Coaeput
MHQOpPMAIMI0O MO JIEKUMOHHOMY TEOPETHYECKOMY KYypCy  JAMCIMIUIMHBI,
HEOOXOUMYIO JUIsl CAMOCTOSATEIBHOIO U3YUEHUS U TIOJTOTOBKU K UTOTOBOM (hopMme
KOHTpons — 3adery cryaeHTaMu CO u BT® BHTY. IIpakru4yeckuit pazaen. B
HEM MPEIYyCMOTPEHO M3Y4YEHHE KOJUICKIMH MOpOA000pa3yIoluX MHUHEPAJOB,
NOCPEACTBOM ONHCAaHUS UX (PUIMUECKUX CBOMCTB. Yjensercs BHHUMaHUE
pa3HOOOpa3ui0 CBOMCTB MHMHEPAJIOB, HUX KiaccU(pUKAIMU. ITO OTPAKEHO B
7a00paTOPHOM TMPAKTUKYME, TO3BOJISIONIEM TMPUMEHSSE METOJUKY OIMUCAHUS
MUHEPAJIOB M MCIOJIB3Ys 3TaOHBI TBEpAOCTH (mikana Mooca), a TakKe TaOIHIlbI
onucaHus 0a30BbIX (GU3HUYECKUX XAPAKTEPUCTHUK, 1aTh HAUMEHOBAHNE MUHEPAJIOB.
B naGopatopHOM MpakTHKymMe AaeTcsl IOJIHOE OMNHCAaHWE TJIABHEUIIHUX TPYII
TOPHBIX MOPOA W MPUBOJIUTCSI METOJHMKA ONPENEIICHHS UX B COOTBETCTBUU C
kinaccupukanuedt. JlaHa cchUlka Ha 3JEKTPOHHYIO BEpPCHIO J1TaOOpaTOpHOIo
npaktukyma. Paszgen koHTpoJisa 3HaHuil. CoaepXuT Tembl pedepaToB 1O
JVCLHUIUIMHE, TEPEYeHb BONPOCOB MO TEMaM, IMPUMEPBI TECTOBBIX 3aJaHUU.
BcenomorareabHbId pa3ges COACPKUT NPOrpaMMy TUCUUILIHHBL «HXKeHepHas
re0JIOTUs», CIIUCOK JIUTEPATYPBI.



Ceenennsi 00 aBropax: Cocrautensimu DYMK no mucuumimne «HxeHepHas
reoJoTusl » SBIAKOTCS: Yinacuk T.M. — KaHAMJIAT TEXHUYECKUX HAYK, JOLEHT
kadenpsl «['coTexHHKa U CTpOUTEIbHAS MEXaHUKA» CTPOUTEIBHOTO (paKynbpTeTa
BHTY; Epoxuna IO.A. — Maructp TeXHUYECKHX HAyK, CTapUIMi MpenoaaBaTelb
kadenpsl «l'eoTeXHUKa U CTPOUTEIbHAS MEXaHHUKa» CTPOUTEIILHOrO (akysapTeTra
BHTY.

OVMK pekoMeHAyeTCs HCHOJIb30BaTh [UIsl BBINOJHEHHUS CIEAYIOLIUX BUIOB
BHEAYJAUTOPHON palbOThl CTYAECHTOB: MOJArOTOBKA K JEKLUHSM, MOJITOTOBKA K
7a00paTOPHBIM 3aHATUSAM (JIOMYCK K BBIMOJHEHHIO JIabopaTOpHOW paboThl,
3alUTa), MOAroTOBKa pedepaTo, MoAroToBka k 3adery. DYMK no gucuumiuse
«HxeHepHas reoJIoTHs MpeAHa3HayeH Ui YCIEIIHOTO YCBOEHHMS CTYJIEHTaMU
yuyeOHOro Marepuaia, JaeT BO3MOXKHOCTh IUIAHUPOBATh M OCYULIECTBIIATH
CaMOCTOSITENIbHYI0 ~ pabOTy  CTYIEHTOB,  OOECIIEUYMBAaET  pPaLMOHAIBHOE
pacnpenefneHue y4yeOHOro BpPEMEHM [0 TeMaM Y4YeOHOW JUCUUIUIMHBI U
COBEpIICHCTBOBAHUE METOJMKH NPOBEIACHUS 3aHATUN. DJIEKTPOHHBIM y4uyeOHO-
METOJAMYECKUI KOMIUIEKC HaIlpaBjeH Ha MOBBIIIEHHWE 3(PPEKTUBHOCTH Y4EOHOIO
npouecca no aucuuivinHe «MHxeHepHas reosnorusi». OpraHuzanuss U3y4eHUs
JUcIMIUIMHBL Ha ocHoBe OYMK npennonaraer s¢dexkTuBHy0 y4eOHYIO
JeATEIbHOCTh, MO3BOJISIONIYI0 CPOPMUPOBATH MPO(EeCCUOHATbHBIE KOMIIETEHLIUN
Oynymux creruanuctoB crenuaibHoctd 1-70 02 01 — «IIpombinuieHHOEe U
IPAKJAHCKOE CTPOUTETBCTBOY.
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1.TeopeTudyeckuii pas3aes

Tema 1. BBeaenue

Hnorcenepnas eeonoeus, eé obvekm, yeau u saoayu. Mcmopus ¢hopmuposanus u
pazsumusi  unceneprou eeonocuu. CoépeMeHHOe COCMOAHUE UHHICEHEPHOLU
2e002UU. XAPAKMEPUCMUKA ee OCHOBHbIX pa3zoenos. Ponb uncenepnoil eeonocuu
npu oxpate 2eono2udeckoli cpeovl. (C65A3b UHICEHEPHOU 2e0]lo2ul ¢ Opyeumu
Haykamu. 3a0aiu UHHCEHEPHO-2e0102UeCKUX U3bICKAHULL.

I'eonocusn — KOMIUIEKC HAyK O COCTaBe, CTPOCHUHU, UCTOPUM PA3BUTUA 3EMIIH,
JIBWKCHUM 3€MHOWM KOPBI, DPAa3MEIICHWH TOJI3HBIX HCKOMAEMbIX, KOTOPBIC
copmupoBasiack B KoHIile 18-ro cT. mpu O0iBIIOM 0ObeMe CBEACHUN O 3emie U
MPOUCXOMAIIMX B HEH SBJICHUSX, XOTS HAKOIUICHWE JAHHBIX O CTPOEHUM 3eMIn
HAYaJIOCh B TITyOOKOH IPEBHOCTH.

Pa3BuTHIO reoslorMd Kak HAyKd COJIEMCTBOBAIM TPYAbl MHOTHX YYEHBIX MHPA,
BKiovast pycckoro M.B.JlomonocoBa (1711-1765), motnannckoro Jl.IlarToHa
(1726-1795) n nemenxoro A.I'.Bepuepa (1750-1817).

18-ii Bek sBWUICS TIEPHOAOM CTAHOBJICHHS TEOJIOTMM Kak Hayku, a 19-ii — ee
pasBuTHs, Koraa ¢paniry3ckuil ecrectBoucnbitTarens K.b.Jlamapk (1744-1829) u
anrnuiickuil reonor Y.Jlaitens (1797-1875) BBIIBUHYIN SBOIIOIMOHHYIO TEOPUIO
MOCTENEHHOT0 MPeoOpa3oBaHUs 3eMIIN.

BBISIBUTE 3aKOHOMEPHOCTH PaCHpOCTPAHEHUS PAa3IMYHBIX IOJIE3HBIX HCKOINAEMBIX
no3Bosan padotel B.M. Bepnanckoro, A.E. ®epcmana, A.Il. Kapnuuckoro, A.Jl.
Apxanrenbckoro, .M. I'yOkuHa u ap.

I[aJ'ICC BO3HHUKIIM CaMOCTOATCIIbHBIC TUCIHUIIIIMHBI, U3Yy4YalOIInC:

MUHEPAnNozus — COCTaB, MPOUCXOXKIACHUE M CBONCTBA MPHUPOAHBIX COCTUHEHHI
(MUHEPAJIOB), CIIAraIONIUX 3EMHYIO KOPY;

nempozpaghus — arperatbl MUHEPAJIOB (FOpPHBIE MOPOJBI), UX COCTaB, CTPOECHHE,
IIPOUCXO0KJICHNE U YCIIOBUS 3aJIETaHUS;

OUHAMUYECKaAs 20102151 — TIPOLECCHI HAa TIOBEPXHOCTU U B HEAPAX 3EMIIN;
cmpamuzpagua — CIOUA 36MHOU KOpBI;

MEeKMOHUKA — CTPOCHHE WIM CTPYKTYPY 3€MHOM KOpPbl B WX HCTOPHUYECKOU
MOCJIEA0BATENBHOCTH;

UCMOpUYECKasn 2e07102usa — ACTOPUIO 36MHOM KOpBI OT Hadajla €€ pa3BUTUA N0
HACTOSILETO BPEMEHHY;

zudpozewwzu;l — HOJA3CMHBIC BO/JIbI, YCJIOBHA UX 3AJICTAHUA, PCIKUM JIBUKCHUA,

UHIICEHEPHAs 2€0J102Us1 — TE€OJIOTUYECKUE YCIIOBUSAX CTPOUTENIBCTBA PA3JIMYHBIX
COOPY)KEHMHM U  XO3AMCTBEHHOI'O HCHOJIb30BAaHUS  TEPPUTOPUH, BOMPOCHI
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UCIIOJIb30BaHUsl TOPHBIX MOPOJ B KAYECTBE OCHOBAHUM, CpPElbl U MaTepuayia I
COOPYKEHHUI, a TaKKe€ IPOLECCHl, BIMSIIOLIME HA YCTOMYMBOCTH MOPOMA, U PsiA

JIPYTHUX.

B pasButuu umscenepnoit zeonozuu OGonpiyr0 poib BHecnu akaa. D.IL
Casapenckuii, K. Tepuaru, H.B. Konomenckuii, 11.B. ITonos, B.A. IIpukioHckuid,
H.A. Jleancos, E.M. Ceprees, B.JI. Jlomranze, JI.JI. bensnii, H.B. bo6kos, H.H.
Macnos, B.M. Ocunos, B.Il. AnanbeB, B.T. Tpodumon, I''K. bonnapuk, N.C.
Komapos, I'.C. 3onotapes u Jip.

B paszButuu cudpozeonozuu Baxuas poib npunaainexut @.11. CaBapenckomy, I'.H.
Kamenckomy, A.H. Cemuxarony, B.C. Ununy, O.K. Jlanre, A.®. JIebeneBy u np.
[IepBbIit 3TAIl CTAHOBJIEHHUS UHIHCEHEPHOU 2€0A02UU, KAK CAMOCTOSITEIIBHON OTPACIIN
re0JIOTUU, OTHOCUTCSA K KOHITY 18-ro Beka U XapaKTepu3yeTcs HaKOIUIEHUEM OIIbITa
MCITIOJIb30BAHUS T€OJIOTUYECKUX JAHHBIX JIJISl CTPOUTEIHCTBA PA3IMYHBIX OOHEKTOB,
OCOOEHHO JKEJIE3HBIX JOPOT B NPOMBIINUICHHO Pa3BUTHIX CTpaHax MuUpa, bbuin
BBISIBJICHBI PA3JIMYHBIE TE€OJOTUYECKUE YCIOBHS HA OOIIUPHBIX TEPPUTOPHUSIX C
MPAKTUYECKUM IMPUMEHEHUEM B PEIICHUN KOHKPETHBIX CTPOUTETBHBIX 3a/1a4.

Ha 2-m »3rame, Bo BTOpoi MOJOBUHE 20-TO BEKA, UHICEHEPHAs 2e0102Us
YTBEPAWJIACH KaK CAMOCTOSITENIbHASI HAyKa U CTalla HEOOXOAMMON U HEOThEMIIEMO
YaCThI0 CTPOUTENIBHOTO MPOU3BOACTBA. WHKEHEPBI-CTPOUTENU pa3zpadoTaiiu
MemoOUKU OYEeHKU CBOLUCME 2OPHbIX NOpPOO  (2pyHMO8) KAdueCTBEHHO U
KOJIMYECTBEHHO, YTO 0COOEHHO Ba)KHO IS TPOCKTUPOBAHUSA 00BEKTOB. [losBHINCH
HOPMBI W TEXHHYECKHE yCIIOBUS HA CTPOHUTEIIHCTBO B PA3IMYHBIX, MTOPOH BEChMa
CIIOKHBIX TE0JIOTO-KIIMMATUYECKNX YCIOBUSX U TIPH PAa3BUTHH  OMACHBIX
IPUPOAHBIX MPOLIECCOB (BEUHAss MEP3JIOTa, CEHCMUYECKHUE PAHOHBI, JECCOBBIE
MPOCAOYHbIE  TPYHTBI, OIOJ3HEOMacHble paoHsl u  T.m.). Co3maHbl
cneyuanu3uposanHvle UHICEHEPHO-2€0/102UYeCKUe U3bICKAMeIbCKUe
opzanu3ayuu, OCHAIICHHbIE HEOOXOIUMBIM OOOpYJOBaHUEM, MpUOOpaMu U
BBICOKOKBAJIM(DUIIMPOBAHHBIMU KaJI[paMHu.

CoBpeMeHHas MHKEHEpHAas reoJIOTusl U3y4aeT TeOJIOTUYECKYI0 Cpey Uil Lelei
CTPOUTEIHCTBA, PAIMOHAIIBHOTO MCIOIB30BAHMS U OXPaHbl OT HEOJIarompUsTHBIX
JUIS. YeJIOBEKa IIPOIECCOB W SBJICHUH, YTO CIIOCOOCTBYET CONMDKCHHIO €€ C
KOMITJIEKCOM JKOJIOTHYCCKUX HAYK.

Omna 6a3upyeTrcs Ha €CTECTBCHHBIX HayKaxX - (U3HUKE, XUMUH, BBICIIICH MaTeMaTHKE,
OWoyoruy, SKOJOTHH, Teorpadvu, aCTPOHOMHHM W TIPUKIAIHBIX — THIPABIIHKE,
T'e0JIe3UH, KITMMaTOJIOTUH, HH()OPMATHKE U Jp.

Hnorcenepnas 2eonocus BKIKOYACT:

2pyHmoegedenue — TOpHble TOPObl (TPYHTHI) U MOYBBI;

UHMCeHEPHAs 2€00UHAMUKA — TIPUPOIHBIE W AHTPOIIOTCHHBIC T'EOJIOTHYECKHE
MPOIIECCHI U SIBJICHUS;

PeCUOHANbHAA UHMCCHEPHAA 2€0102Usi — CTPOCHUE W CBOWCTBA T€OJIOTHYECKOM
CpeIlbl OTIPEICIICHHON TEPPUTOPHH.



B coctaB COBpEeMEHHOW WH)KEHEPHOH TI€OJOrMH BXOAAT CHELMAIbHBIE pa3/iebl,
UMEIOIIME YPOBEHb CAaMOCTOATENBHBIX HAyK: MEXAHUKA ZPYHMOG; MEXAHUKA
CKAIbHBIX NOPOO; UHNCEHEPHAA 2UOPO2E0SI02UA; UHNCEHEPHAA 2eopu3uka;
2e0Kpuo02usn (Mep3iomoseoenue).

VHTEHCUBHO Pa3BUBAIOTCS , @ TAKXKE KOMIUIEKCHAs
JUCLIAIIIVHA 110 , OCHOBOM KOTOPOU SIBIIIETCS 9KO1021iA.
[Tpy wW3BICKAHMAX NPUMEHSAIOT CIEAYIOUIME BHUABI OOHAXEHWHW TOPHBIX IOPOJ
(TpYHTOBBIX HAIJIACTOBAHUM): TOPHBIE BHIPAOOTKH, MIyp(bI, IITOIBHHU, 3aKOMYIIKH,
OypOBbIE CKBAYKUHBI.

I'nasnasa yenv uHICEHEPHBIX U3BICKAHUIL - VU3YUEHUE NIPUPOTHON I€0JIOrMYECKOM
OOCTaHOBKM MECTHOCTH JI0 M MPOTHO3 M3MEHEHUH B I'eOJOrHYecKod cpenae (B
TPYHTaXx) IPU CTPOUTENBCTBE U KCIUTYyaTallUd COOPYKEHHI.

OcHogHble 3a0auu uzvickameabcKux padom eie 10 Hayaia NPOEKTUPOBAHUS IIPU
IPUHATHUN PELLIEHUS O CTPOUTENIBCTBE U MHBECTUPOBAHUM OOBEKTA:

- BBIOOp ONTUMANBHOIO (OJaronmpUATHOTO) B IE€OJOTMYECKOM OTHOUIEHMHM MECTa
(momaaky, palioHa) CTPOUTENBCTBA IAHHOTO O0BEKTA;

- BBISBJIICHHE HWH)KCHEPHO-T€OJIOTHYECKUX M TUAPOrEOJOTHUYECKHX YCIOBHW IS
onpeneneHusl Haubojiee PalUOHAIBHBIX KOHCTPYKIMH (PyHIAMEHTOB, a TakKke
TEXHOJIOI'MH [TPOU3BOJICTBA padoT;

- BbIpa0OTKa PEKOMEHJALUN 10 HEOOXOJWMBIM MEPOIPHUATHIM HHKEHEPHOU
3aIIUTBl TEPPUTOPUA M OXPAaHE TEOJIOTMYECKOW UM OKPYKAOUIEH Cpeasl IIpU
CTPOUTEIBCTBE U IKCIUTyaTallMH COOPYKEHUM.

Tema 2. OcHOBHBIC CBe/IeHUd 0 3eMJie
Cocmas u cmpoenue 3emnu, eé npoucxoxcoerue. llpoucxoxcoenue Bcenennoii.
Quzuueckue napamempul 3emau. Buewnue u enympennue ceocgepvl 3emau u ux
g3aumooeticmaue. 3HaueHue 2e0nN02UYeCKUX OaHHbIX 0 3emue OJisl NPOMBIULIEHHO20
U 2pAdtCOaHCKO20 CMpOUmensLCmad.

2.1. CocTaB M cTpOEHHE 3eMHOH KOPbI
['uroressl 0 NPOUCXOKIACHUHA 3EMIIM MOXKHO Pas3feiauTh Ha JBe rpynmnsl. CormacHo
nepBoil 3eMiIsi BO3HMKJIA KaK TEIO C OOJBIION TeMmIeparypoil U 3aTeM OCThIBaJia
(Kanra-Jlamutaca). [To Bropoii 3emiist BOHUKIIA U3 TA30BOTO MBUTLHOTO 00JIaka ¢ Majion
TemrepaTypod M Obula pa3zorpera Mnpu MNpoxoxkaeHuu uepe3 Hero CoiHLa OT
paguoakTrBHOrO pacnajna eMmenToB (O.FO.1Imutar chopmynupoBan B 1943-44 rr.,
nosioxui B 1951 r.).
dopMma 1 pazmepsl 3eMiIu

@opma —reou]l B BUJE JIUTUIICOUIA BPAIICHUS C TOJHATUSIMU U ONYILIEHUSIMHU (pHC.
2) Pazmepst B KM: TIOJSIPHBINA panuyc 6357, sxkBatopuaibHbiii 6378, cpenuuii 6370.



Puc. 1. Cxema neneHust 3eMHOTO I1apa
Ha Teocdepsl:

1 — armocdepa (21 % xucnopona, 78%
aszorta, 1% npyrue rasb);

2 — runpocdepa;

3 — 3emHas kopa (nutochepa);

4 — rpanunia MoxopoBHYHYA;

5 — MaHTUs 3eMIIH:

6 — sapo 3emutu;

7 — BEepxHss 30Ha,

8 — mepexoHas 30Ha;

9 — HIDKHAA 30HA;

10 — BepxHss 000JI0YUKA;

11 — anpsimko

XHUMHUYECKHUI COCTAB 3¢MHOM KOPbI
B 3eMHOI KOpe HaxXOIATCS BCE XMMHYECKUE JJIEMEHTHI. BrnepBble mOMbITanICA
YCTAaHOBHTB COCTaB amepuKaHcKnui yueHsli Kimapk B 80-€ roasl 19-ro cronerns. On
coOpall aHaJM3bl TOPHBIX MOPOJA M 00padoTan craructudecku. llozxke ObLIH
MOJy4€Hbl YTOYHEHHBIC JAaHHBIE O XWMHUYECKOM COCTaBE 3€MHOU KOpbI B %:
kuciopon — 46,8; kpemuunii — 27,4; amromununii — 8,7; xxenezo —5,1; xkanpiuit — 3,6;
HaTpui — 2,6; kanmii — 2,6; maramii — 2,1; apyrue — 1,2.

3Ha4veHMe JAHHBIX 0 TOPHBIX MOpPoAaX (IPyHTAX),
HCIO0JIb3YEMBIX B KA4eCTBE OCHOBAHUI COOPYKEHUH M X CPeAbl

B 3aBHCHMOCTM OT CBOWCTB I'PYHTOB BO3BEICHHBIC HAa HUX COOPYKEHHUS MOTYT
UCIIBITBIBATh 0CAOKY WA HOOBEM CaMOU PA3HOUW BEIUYUHBI.

Ocanka BO3HUKAET BCACCTBHE YIUIOTHEHUSI TPYHTOB WJIM UX BbIJABIMBAHUS U3-TI0]1
(GbyHIAMEHTOB 3/IaHHUS WM COOPY)KECHUsS. BhImaBianBaHUE TPYHTA MOXKET CIIYKHUThb
MPUYMHOM MOJHOTO pa3pyIIeHUs OCHOBaHHUS, a 0cajka — He Bcerna. Jedopmaruu
OCHOBAaHUU MPOUCXOASAT TAKXKE U OT YBJIAKHEHHUS JIECCOB WM HaOyXarolux
TPYHTOB, BO3HUKHOBEHUSI OTOJI3HEH, 3€MJICTPSICEHUI U T.J4. BaXXHO TakKe 3HATh
YCJIOBHUS 3aJIETaHus MOA3EMHBIX M HAJI3€MHBIX BOJ M UX MPUTOK B CTPOUTEIHbHBIC
KOTJIOBaHBI IIPY BO3BEACHUU COOPYKEHHUIM.

['eonornueckne  yClIOBUS  CTPOUTENBHBIX  IUJIOMIAAOK  NPEACTABISIOT  HA
reOJIOTUYECKUX pa3pe3ax C pPa3HbIMU BEPTUKAIBHBIMHU W TOPU3OHTAIBHBIMU
Maciitabamu. Ha HUX yCIIOBHBIMU 0003HAYCHUSIMU IMOKA3BIBAIOT PACIIPEACIICHHE IO
MIyOMHE TE€X WM MHBIX MOPOJ (TPYHTOB) B MpeJeiax BEPTUKAIBHBIX TIOCKOCTEH,
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CeKyIIMX TEPPUTOPUIO MO COOTBETCTBYIOIIMM HampaBieHusM. Ha puc. 2
MIPUBEICHBI IPUMEPHI CII0KEHHUI TPYHTOBBIX OCHOBAHUH.

a)f 5)
ey r/(‘ S S,Z
/7, //

Puc. 2. Cio:keHue TPYHTOBBIX OCHOBAHMIA:
a — OJJHOPOAHOE; O — HEOAHOPOIHOE C HAKJIIOHOM ILIACTOB;
B — TO %€ C JINH30# cJ1aboro rpyHTa

Tema 3. I'eopusnveckue mojst 1 OCHOBHbBIE reocepsnl 3emin

I'pasumayuonnoe, macHumuoe, meniogoe u sjnekmpuyeckoe nois. Ilpuuumnsr ux
B03HUKHOBEHUS, OCHOBHbIE XAPAKMEPUCTUKY, AHOMATUU, USMEHEHUS 80 8PEMEHU U
npocmpaucmee. 3HaueHue U3VUEHU 2e0Qu3UdecKux noneu O UHHCEHEPHO-
eeonoeuyeckux — uccredosanuu.  Ammocghepa,  aumocgepa,  euopocgepa,
mazsnumocgepa, Hoocghepa u ux e3aumooeticmaue.

Ammocehepa — Bo3ayuiHas 000JI0YKa, MOCTOSTHHO JBUKETCS U KOJIOCCAIIBHO BIHSIET
Ha IIPOLIECCHI HAa MOBEPXHOCTH 3EMJIH.

T'uopocghepa — BonHas obonouka 3emiu (mpumepHo 71% ee moBEepXHOCTH), OUCHb
aKTUBHBIA reosiorndyeckuil paktop. MONIHOCTh pa3iuyHas, MAaKCUMAJIbHO CBBIIIE
11 km (Mapuanckasi BnajuHa).

3emnasn kopa - numocghepa (MITOC — KaMEHb) MOIMHOCTBIO OT 3 1m0 80 KM (B
cpeHeM — mpuMepHO 50 KM) M cpeiHel IUIOTHOCTBIO BemecTBa 2,8 r/cm®,
HEOJIHOPOHA 10 COCTABY M UMEET PsiJl clloeB (puc. 3).

HccnenoBana 3eMHasi Kopa Ha TIyOuMHY Mopsiika 8 KM, a 3a TMOcleHee BpeMs B
cBepxriryookux ckBaxkuHax (Komnbckast — cBbimie 11 km). Huke 9Tux riryOuH orieHka
MIPOU3BOIUTCS 10 PE3YJIbTaTaM CEHCMOPA3BEIKH.

I'panummnelin cnoii BKIIOYAET TPAHUTHI, THEWCH W 0azanbThl. bazanvmoeas
000104Ka cOCTOUT U3 0a3anbTa, OJMBUHA U IEPUIOTHUTA.

Manmus Bxao4daeT 000JIOUKH: a) cumamuyeckyro (O0apucdepy) — BEpXHIOIO
MaHTHIO C IUNIOTHOCTEIO 2,2-4,5 t/cm3; 6) npomescymounyio ¢ mioTHOCTHIO 5,3-6,6
r/cM3, BKITIOYAIONIYIO (ot 900 o 1800 kM) u (ot 1800 nmo
2900 km).

O coctaBe MaHTUU CYASIT TPEANOJOKUTEIBHO. bypeHue BBITIONHSIOT C
MOBEPXHOCTH JIHA OKEaHa, TJI¢ HET TPAHUTHOTO CJIOS. MaHTHS COCTOMT W3
CHWJIMKATHBIX TOPOJI, MPUMEPHO KaK B 0a3aJIbTOBOM CJIO€, HO OHM HaXOJSITCS B
JIPYTOM COCTOSTHUY (JIaBJICHUE U TeMIIepaTypa OOJIbIIIe).
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Aopo ¢ mnotocteio 7-11 (9-12) r/cM, B cpennem 8,5 r/cM® Kak y CTalu, TOXKE
HEOJTHOPOJHO MO COCTaBy. BOJHBI HE MPOXOIAT Ha BHEIIHEH O000JO0YKE CO
CBOMCTBAMH KHUJIKOCTH.
OnHa U3 TUIIOTE3 YTBEPXKAACT, UYTO SAPO COCTOUT M3 DJICMEHTOB THIIA JKeJie3a U
HUKEJIS, a Apyras — U3 TOpOJl CHIIMKATHOTO COCTaBa (Kak MaHTHUS M 0a3ajbTOBBIN
cioi). Beicokast TUIOTHOCTH 00YCIIOBJIEHA KOJIOCCATBHBIM JaBieHueM (Topsiaka 3,5
MJIH. aTM.).
F™ v 8 3 90

. Bbuocgpepa  (chepa  xku3HH,  TIO

ONPEAECTICHUIO akas. B.N.
7 Bepnanckoro) — Oonee wid MeHee
PAaBHOMEPHO  PAaCHpPEACIICHHBIM 10
3€MHON TOBEPXHOCTH MOKPOB KUBOTO
BemectBa (Oomee 500 pacteHuid u

NONAPHBIE
CHAHKA

- N ot s e et Mezonaysa — — 50§
of- 5 g 6onmee 100 opraHu3sMOB U IKHUBBIX
e Mesorpep  — % oyiiiects). Camoit BHemHei reocdepoil
Bl i i ~oparchayes — — 30 | SABIISETCA Maraurocdepa.
& Marnutocdepa dbopmupyeTcs

Crpatocihepa MarHdTHBIM TIOJIEeM 3eMJId B palioHe

— 10 ITOJIIOCOB MAardMTHBIC CHJIOBBIC JIMHHHU

~~~~~ ‘,“ Seome e s e T RONDNAYaRES =

Ssepem et Tpon} ahane CXOOiATCA, a Ha 9KBaTOpPE OHU

100 -90 80 ~70 -60 -50-40 -30 -20 <10 0 10 20 30 40 50 YAAIAKOTCA OT IIOBEPXHOCTHU 3EMIIM 1O
140 -120 100 ~80 ~60 40 -20 O 20 |40 60 80 100 120F 50 TBIC. KM.

Temneparypa 32

030HOBbIH cNof

Puc.3. M3amenenne temneparypsl B atmocdepe.

MarautHoe moJie- 3TO JIOBYIIKA JJIs
KOCMUYECKHUX ayyen BBICOKHMX
SHEPruil 3aXBAUYEHHbIE MAarHUTHbIE
noJis BOKPYT 3eMju 1) BHeIHWN 2)
cpenHuii 3) BHyTpeHHU. BHemHuii —
HECTAOWJIEH U HAINpPSMYIO 3aBHCUT OT
AKTUBHOCTH COJIHLIA.

Puc.4. MarautHoe 11oj1e 3eMIIH.
Tema 4. BenmecTBeHHBbIH COCTaB 3eMHOI KOPbI

Ilousmue o munepanax. Xumuueckuti cocmae munepanos. Ilonumopguzm u
uzomopgusm. Mopghonoeus munepanos u ux acpecamos. Dusuueckue ceovicmea
munepanos. Knaccuguxayus u npoucxooicoenue munepanos. Ilonamue 06
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ucKkyccmeennvix munepanax. Ilonamue o copnvix nopooax. Munepanvuulii cocmas
2opHbix nopod. Cmpykmypa u mekcmypa 20pHulx nopoo. Dusuueckue ceolicmea
2opHblx nopoo. Knaccugukayus u npoucxodicoenue 2opHvix nopood. Jlumoeenes.
Texnuueckue nopoovl. Ilonamue o epynmax. Huowcenepno-eceonocuyeckas
Xapaxkmepucmuka cpyHmos.

Munepanamu Ha3pIBaIOTCA PUPOJHBIE XUMUYECKUE COSAUHEHMS WM CAMOPOIHbBIE
AJIEMEHTHI, O00pa3ylolMecs: B pPE3YylbTaTe€ €CTECTBEHHBIX (PU3UKO-XUMHUECKUX
IIPOLIECCOB B 3€MHOM KOpE, Ha MOBEPXHOCTH 3eMiid. I opHble nopoOdst MOTYT OBITB 110
UX BHEIIHEMY BUJY pa3AeiieHbl Ha: cKaibHble (TPAHUT, IECUAHUK U T.J.) U PbiX/ible
(mecok, rmuHa U T.1.). CormacHo B3rggam H.A. LlpiToBHYA, pBIXJIBIE TOPHBIE
nopoAbl Ha3bIBarOTCA 2pyrmamu. C TOPHBIMH MOPOJAMH M CJATAIIUMH KX
MHMHEPAJIaMH YeJ0BeK HMeeT JeJ0 He TOJbKO NpPH pa3Beake M 100bIye
MOJIE3HBIX MCKONAEMBIX. 5ce, umo cmpoum uenoeex, co30aemcsi Had 2OPHbIX
nopooax, 8 Hux, b0 6 Mo Ui UHOU Mepe U3 20PHbLIX NOPOO.

I'eneTnuyeckasi 1 XUMHYECKas KJIacCH(PUKALMSA
MHHEPAJIOB

I'enemuueckasa — 10 NPOUCXOXKAEHUIO (11000OHO TOPHBIM NOpoaam). BozHukiue B
3eMHOM KOpe Ha IIyOMHax — 9H002eHH020 TeHe3uca (KBapll), a Ha IOBEPXHOCTH U
IpaHuIle JJUTOCPEPHI ¢ TUAPOCcPepoit u aTMOCchepoit — Ix302ennble (rayuT). B 30HE
BBICOKUX TEMIIEPATYP — MEMaAMOPPHUUECKO20 RPOUCX0xHcOeHus (TalIbK, CEpIIEHTHH,
acOecr).
Yacto ynotpediioT YIPOIIEHHYIO KIACCH(PUKALINIO MUHEPAJIOB:
nepBUYHbBIE (ITPU OCTHIBAHUU Marmbl); BTOPUYHbIE (BUJOU3MEHEHHBIE).
Xumuueckasa knaccugurkayus Yetsepukona:
1 — cunuxamur (oxono 800, 75 % maccel 3eMHOI KOphl. B cocTtaBe — KpeMHMUIA,
KHCJIOPOJI, AIFOMUHUM, KeJIe30, KAIMH, KaJIbIIUi, MarHUM, BOJIOPOI):
a) noneevte winamepl (MaT — mwiacTuHka). OpTOKIIA3bl, MUKPOKJIMH, TUIATMOKIIA3bI
(kocockanbiBaromuecs). B mpenenax atoro psiga — nabpanop. Haxoxsitcs B 30He
BBIBETPHUBAHUS U MIEPEXOIAT BO BTOPUYHBIE;
0) mema w opmocunuxkamel (TEMHBbIE CUIMKATBl): pOroBas OOMaHKa, aBTUT,
OJINBHH,;
B) 600HbBlE AIOMOCUTIUKANBL: TaNbK, XJIOPUT, CEPIEHTUH (3MEEBHK), CIIOAbBI
(MyCKOBUT, OMOTHT), TIIMHUCTHIE MUHEPAJIBI;
2 — Kapoonamul (CONM YTOJIBHON KUCIOTHI: KAJIBLUT, 1010MUT. Bekumnator ot HCI.
PactBopuMBbI Bo/10M. B M3BECTHsAKAX BOZHUKAIOT KAPCTOBHIC SIBJICHUS);
3 — okucnwvl; 4 — 2udpooxucipl. ITO COCTUHEHUS XMUMHUYECKUX DIIEMEHTOB C
KHCIJIOPOJIOM: a) KBapll, XallleIOH U OIall — OKUCIIbI KpeMHUs1. Bbicokasi TBepAOCTb,
CTEKJISIHHBIN OJIECK Y HEPOBHBIN U3JI0M;
S — cynvgpuowt (oxomno 350, 25% maccsl 3eMHOM Kophl). [Tuput u xanekonuput. [Ipu
UX MpeodiaJaHuu B IOPOJIE MPOUCXOIUT OBICTPOE pa3pyIlIeHUE;
6 — cynbghampbt (Comm CepHOM KUCIOTHI: THUIIC, AaHTHJIPUT), IIOX0KH Ha KapOOHATHI,
HO He B3ammojehcTByloT ¢ HCI, pacTBopuMbI BOJOM M BO3HUKAIOT KapCTOBBIE
SIBJICHUS,
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1 — cannouonwie (ranut, cuiibBuH, Bcero 100). CpaBHUTENBHO MSTKHE, COJIEHBIE HA
BKYC, PaCTBOPHUMBIE BOJOW ¢ 00pa30BaHMEM KapCTa;
8 — ghochamut; 9 — eonvhpamamer; 10 — camopoonvie.

I'opHblie mopoabl

DT0 - acpecamvl MuHepanog: COCTOAIME U3 OJHOTO MHUHEpala —
MOHOMUHEPATbHBIE WIH U3 HECKOIBKUX — HOJTUMUHEPATIbHbLE.
Haiineno u uzydeno cBeinie 1000 pa3nu4HbIX TOPHBIX TOPOJ B 3eMHOM Kope. OHu
001a/1al0T Pa3InYHON MPOYHOCTHIO: TPAHUT IUIOTHBIN U MPOYHBIM, IECOK PHIXJIBIH
o0aiaeT Masioil MPOYHOCTHIO.
OCHOBHBIMHU TTPU3HAKAMHU KJIACCU(PHUKAIINY TOPHBIX TIOPO/T SIBISIOTCS MUHEPATbHbLIL
U XUMUYECKUIl COCMmaeg, CMpPYKmypa, yciosus (popmul) 3ane2anus u 2eHe3UC
(npoucxostcoenue). CBOIMCTBA TOPOJl B pEIIAONIEH Mepe OMPENesIoTCsS HX
MIPOUCXOKICHUEM (TEHE3UCOM).

['eneTnueckas kimaccudukanms.
1. Mazmamuueckue (M3BEpKEHHBIC): a — TTTyOUHHBIE, O — U3TUBIIUECS.
2. Ocadounvle: a — xuMuyeckue, 0 — MexaHudeckue (0OJIOMOYHBIE), B —
OpraHOTeHHBIE, T — CMEIIIaHHBIE.
3. Memamopguueckue: a — KOHTAKTOBOTO, O — PErMOHAILHOTO MeTaMopu3Ma.

Tema 5. Marmaruszm

Honamue o maemamusme. Tunvl maem. Ipuyunvl MHO2000paA3UA MASMAMUYECKUX
nopoo. Humpyzusnuwiii MAzMamusMm. S ghy3uenviii MASMAMU3M.
Ilocmsynxkanuueckue agienus. Popmvl 3an1e2anusi Mazmamuieckux nopoo.
Marma — cJI0KHBIH 110 COCTaBY CHJIMKATHBIN paciuiaB, 000TralleHHbIN MapaMu BObI
U pa3JIMYHBIMU Ta3aMy, KOTOPBIA BHEAPSIETCS B 3€MHYIO KOPY M M3JIMBAETCs Ha
noBepxHOCTh B Bujae Jaevl. Ero temmeparypa — 1000-1500°. Ouaru marmsi
BO3ZHHKAIOT [IPU CPE3KOM NMOHM>KEHHUH JIaBJICHUS U JedopMalisaX 36 MHON KOPHI.
[Toponsl ryOMHHBIE(TPAHUT) OTIMYAIOTCS MO BHEUIHEMY BUIY OT HM3JIUBIIMXCSA
(BYJIKAHMYECKOE CTEKJIO) 3a CUET YCIOBHI MX 00pa30BaHMUS. .
I'nyounnsie nOpoAsl OCTHIBAIOT B 36MHON KOPE CPABHUTENBHO MEMJIEHHO (THICSYH
Y MUAJUIMOHBI JIET), TOATOMY BCE MUHEPAJIbl B COCTaBE MarMbl 00pa3yroT KpUCTAILIIBL.
H3nuewueca mopoabl o0pas3yroTcs 3a CyYeT OBICTPOro OCTBHIBAHHS Marmbl Ha
NOBEPXHOCTH, MOITOMY HE BCE MHHEpajibl 00pa3ylOT KPUCTAIbI M CO3/1aeTCs
CTEKJIOBUHAS Macca.
[Tpu n3ydyeHun nopoja oopamiaroT BHUMAaHUE Ha CTPYKTYPY U TEKCTYPY.
Cmpykmypa — CTpO€HUE TOPObl, 00YCIOBIEHHOE CTENEHbIO €€ KPUCTAJUIMYHOCTH,
BEJTMYMHON, (HOPMOIA K B3aUMHBIM PACIIOIOKEHUEM KPUCTAJIIOB.

MOPOIbI UMEIOT MOJIHOKPUCTATIINYECKYIO CTPYKTYPY
PaBHOMEPHO3EPHUCTYIO U HEPABHOMEPHO3EPHUCTYIO (mopdupoBugHYyI0) C
3epHaMU MEJKUMHU (< 2 MM); CPEeIHUMH (2-5 MM); KpYIHBIMHU(> 5 MM).
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MOPOABl UMEIOT HETMOJHOKPUCTALIUNYECKYIO CTPYKTYpy (4acTh —

CTEKJIa, 9YacTh — KPUCTAUIBI). Pa3HOBUIIHOCTHIO SIBIIsIETCS MOp(HUpOBasi CTPYyKTypa
(rab0po U CHUEHUT).
CrpykTypa cTekjoBaTasi (HET KPUCTANIOB) XapakTepHa Il BYJIKAaHHUYECKOTO
cTekiia (oocuanana).
Texcmypa — ClNOXEHHE TIOPOJBI C YIETOM PACIOJIOKEHHUS €€ COCTaBHBIX YacTeH:
Maccuenas, NOpucmasn, CJl0UcCmas, HO0CYamas u T.1.

MOPOBI UMEIOT TEKCTYPY MACCUBHYVIO, — "arme moprucTyro
¥ MacCCHBHYIO.

(DOprl 3ajiecanusa mazmvamuuecKkux nopoo

Takue MOpoasI MOTYT 3ajieraTh Ha OONBINMX TIIYOMHAX, JOCTHTas HECKOJIbKHX
ThICSTY KM. B Bemapycu BBIXOIST Ha TOBEPXHOCTD TOJIBKO B paiioHe . MUKaIIeBUYH.
Hcxona w3 xapakTepa H3JIUSHUS MOAPA3ACIAIOT (OpMbI 3ajleTaHUs MarMbl Ha
rIyOMHHBIC U U3NuBIIKECS (pHC. 5).

7 B 9
6 Kyfion /ynKaH 3
4 IloTok
—_— | ol
+
| - - :
+ +
— « + F 'T_ -f— +
s T A~ + -~ + f '

Puc. 5. Buasl ¢popm 3asieranns MarMmaTHYeCKUX HOPOJ]

I'nyOunnbIe:
1) 6amanum — mMaccuB HarpaBJieHHON (opMbl, UMeeT B onepednnke 10-100 km;
2) wmok — OTBETBIICHHE OT 0aTajanTa MEHBIINX Pa3MEPOB;
3) iakKkoium — 1O TPEIIMHAM BHEAPSACTCS B MOBEPXHOCTHBIC CJIOU MOpoj. Hacto
JIAKKOJIUTHI BBIXOJAT M Ha TOBEPXHOCTh mopon (MenBexbs ropa — Aw [lar B
Kpeimy);
4, 5) srcunbl — 1171aCTOBBIC B CEKYIIIHE,

NzauBmuecs:
6) nokpos — pa3Mepsl B IJIaHE TIEPEMEHHBIC, MOIIHOCTh OT HECKOJIBKUX METPOB JI0
HECKOJIbKUX KUJIOMETPOB;
7) KynoJs — N3MUBaeTCs Ha MMOBEPXHOCTh C OPUEHTAIIUEH 110 BEPTUKAIIH;
8) nomok — U3nMBaeTCs U3 BYJIKAHA;
9) ¢éyikan — mmpuHA OOJBIIE JJTHHBI.
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Tema 6. Metamopduszm

Memamopchuzm u ¢haxmopvr memamopgusma. Tunvt memamoppusma. Payuu
Memamopghuzma. Memacomamos. Muemamumpi. Dopmwi 3ane2anus
Memamopghuieckux nopoo.

Metamopduueckue mopoabl

Bo3HMKIIM W3 MOpPOJ MarMaru4eCKUX WA OCaJOYHBIX IYTEM UX U3MEHEHHUS MOJ
BO3JICICTBUEM BBICOKMX NABJICHUW M TEMIIEPATypH, Ta30BbIX KOMIIOHEHTOB, T.€.
MPOLIECCOB Memamopphuzmda.

[Moponbl konmaxkmosozo memamopghuzma oOpa30BAINCH MPU BHEIPEHUN MarMbl B
36MHYI0 KOPY IIPU BBICOKOW TEMIIEPATYPE HA KOHTAKTE.

[Toponsl pecuonanvroco memamopguzma BOZHUKIA B MOJBUKHBIX 30HAX 36MHOU
KOpBI, HAa3bIBAEMbIX TE€OCHHKIMHAISMU, B OOJIBIIMX MAcCIITabaX MPH BBICOKUX
JIABJICHUSIX.

Junamomopghuzm — oOpazoBaHUe TOPHBIX MOPOJI B pe3yibTaTe OO0JIBIIOTO TaBICHUS
U AedopMalnii 3eMHOM KOPBI (TEKTOHUYECKHUE JIBHXKCHHS).

[Io cmpykmype 3>t moponbl — kpucmaniudeckue. IX mexkcmypa: maccugHas,
caanyesamas, noaoCYamasi, NaoU4amast.

BaxHO nMeTh NMpencTaBIeHUE KaK O MEPBUYHOM, TAK U O BTOPUYHOM CIOUCTOCTH
(puc. 6). ITpu BeicokoMm gasnenuu (10-1000 MIla) u neperpynnupoBKu MUHEPATIOB
MOSABJISIFOTCA TPEUIMHBI, a TIPU JIBUKECHUU IOJT YTJIOM MO OTHOIIEHUIO K MEPBUYHOU
- BTOPUYHASI CJIOUCTOCTD (KJIMBAXK).

Tema 7. TekTOHMYECKHE MPOLECCHI

Tunvt  mexmoHuueckux  OBUNCEHUL  3eMHOU  KOpbl:  KolebameibHvle U
ouciokayuonuvle. Hx  cpasnumenvHas — Xapakmepucmuxa no — CKOpoCcmu,
pacnpeoeieHuro 8 NPOCMpPAancmee U 80 8PeMeHU, HANPABIeHUI 00PaAmuMocmiu.
Jucnoxkayuu nauxkamusnvie (cknaduamovie) u OULIOHKMUBHBIE (DA3PbIGHBIE), UX
eeomempuieckue 3jemMeHmvl U Kiaccugurayus. InemMeHmsl 3a1ecaHus 20PHbIX
nopoo u memoowvl ux onpedeienus. Tpewunosamocmo u 0mMOeIbHOCMb 20PHLIX
nopoo, ux npoucxoxcoenue, 6uovl, memoovt anamuza. CelicmuuecKkue s61eHUs.
3emnempsicenus u mopempscenus. IlpodonvHble u nonepeuHvie B0JIHLL NPU
3eMAeMPACEHUAX U CKOpOCmb ux oOsudiceHus. OyeHKa Cuivl 3eMI1empscenus.
Ceticmoepadghol. Ocobennocmu cmpoumenbcmea 8 CelCMu4eckux patioHax.
JIBr>KeHUs 3eMHOM KOphI ¢ €€ ne@opMauusaMu U U3MEHEHUEM 3aJieraHus Mopol
HA3BIBAOTCS TEKTOHMYECKUMH TIporieccaMu. MX MOXKHO pasIeiauTh Ha TPH
OCHOBHBIX THIIA:

- KosebamenvHble - MEIJICHHBIC TTOAHATHS M OMYCKaHUS YY4aCTKOB 36MHOU KOPBI C
o0pa30BaHUEM KPYITHBIX BBIITYKJIOCTEH U MMPOTHOOB;
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- ckaaouamele - CMSITHE TOPU3OHTAJIBHBIX CJIOEB 36MHOM KOPBI B CKIIAAKU 0€3 Ux
pa3pbiBa;

- paspulgnble - C pa3pblBOM CIIOEB U MACCUBOB TOPHBIX MTOPOJ.

KouiedaTenbHble qBuskenusi. OTIeNbHBIE YYAaCTKH 36MHOU KOPBI HAa TPOTSXKECHUN
MHOTUX CTOJETHHA MOJHUMAIOTCS, JAPYTME B 3TO KE BPEMs OIyCKalOTCI C MX
U3MEHEHUEM HA00OpOT CO BpeMeHeM. PaznuyaroT BUIbI TaKUX JBUKEHUH 3€MHOU
KOpbI: | — MpomeaAmux reoJoruueckux NepruoioB; 2 — HOBEUIINE YETBEPTUYHOTO
nepuosa; 3 — COBpEMEHHbIE ¢ U3MEHEHUEM BBICOT MOBEPXHOCTH 3€MIIM B JAHHOM
paiioHe.

Cxaamuarteie auciaokanuu. [lon nuciaokanusMu MOHMMAIOT BTOPUYHBIE (DOPMBI
3ajeranvs TOpHbIX Topon. [lpu konebaHHsIX YacTO MPOUCXOTUT CMATHE CIIOCB
(macToB) MOPOJ B CKJIAJIKH WM WX HAKIIOH (puc.6) 6e3 pa3phiBa CIUIOMIHOCTH. B
BEpIIMHAX CKJIQJOK OHM BCerja OBbIBAIOT TPEIIMHOBATHl, a HHOTAA Jaxke
pazapobuiensl. [lpu nepsuunom (HeHapyIlIEeHHOM) 3aJ€TaHUU OCaJOYHBIX IIOPOJI UX
PacCIoJIOKEHUE HE MEHSETCS M OCTACTCsl TAKUM K€ KakK MpH (OPMUPOBAHUU.
PaspeiBHBIE JIHMCIOKAIMKM HMEIOT HApyLIEHUs CIUIOMIHOCTH IutactoB. Ha
Tepputopuu benapycu HoBeiliume guciOKalMu He 00pa3yroTcsi, HO CTaphble
BcTpeuatorcs. [Ipumepom ciyxkut Ilpunarckuii rpabeH, moBepxy KOTOPOro O4€Hb
MHOT0 OTJIO)KEHU MOPCKOT'O TPOUCXOXKICHHUS.

a) 0) B) 0 r)

-m\\v\\{vvv‘f L ﬁ@

F

Puc. 6. CKJIa}I‘laTI)Ie AUCJIOKAIlMH:
a — MOHOKIIMHAJb; 0 — (bliekcypa; B — aHTUKIIMHAIID,
I' — CHHKJIMHAJIb, O —ochb CKJIaao0K, 11— MMOBEPXHOCTH 3EMJIN
K pa3pbIBHBIM AMCIOKAIUSAM OTHOCATCS (puc.7) copocwl, e30pocwl, cosuzu,

zpabenvl, 20pcmvl, HAOBUIU.
a)

0777/
e,

Puc.7. Pa3peiBHBIE TUCTOKAIIUN:
a — cOpoc; 0 — crynmeHuaTsIil cOpoc; B — B30pOC; T — HAJBUT; 1 — TpabeH; € — TOPCT;
1 — HenmoABYIKHAS YacTh TOJIIH; 2 — CMeIIaeMas 4acTh; [1 — MOBEpXHOCTh 3eMIIH;
P — pa3pbIB CIIOEB
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DJIeMeHTbI CTPOEHUSI 3¢MHOI KOPbI
" ee KoJie0aTeIbHbIe IBUKEHUSA

ITo xapakTepy TEKTOHMYECKUX JIBKEHUH 3€MHAasi KOpa MOXKET ObITh pa30uTa Ha 2
o0acTu, KOTOpbIE IPUHATO HAa3bIBATH!

1 — nnamegopmeu,

2 — 2eocunknunanu (3eMHbIC BIIQJIUHBI).

benapych HaxoauTCs Ha YCTOMYUBOM miaTdopme.

ITnamgopmer - ManoONOABUKHBIC, YCTOMYUBBIE YUACTKH 3€MHOU KOpBI. {1 HUX
XapaKTepHbI BEPTUKAIbHbBIE KOJICOaHMs.

CelicMuuyecKue IBJICHUSA

Ceiicmuueckue saenenus (OT TPEYECKOTO — COTPSCEHHs) NPOSBISAIOTCS B BUIE
yOpyrux KoieOaHuid 3eMHOM KOpbl. TUNWYHBI paiioHaM TE€OCUHKIMHAJIEH C
pa3pbIBaMu, MOJBUKKAMH, PACKOJIAMH U JPYTUMHU OCTATOYHBIMU JiehopManusMu
3eMHOM KOpbl. B Hanbosee pe3koM NOSABICHUH CEHCMUYECKUE SIBJICHUS Ha3bIBAKOTCS
3emnempsacenuamu. B ron ux perucrpupyercs 6onee 100 TbicsY, U3 KOTOPBIX
okosio 100 mpHUBOIAT K OIACHBIM IIOCIEIACTBHSAM, a OTHEIBHBIE — JaXe K
KaractpodgaM ¢ TUOENbI0 JIIOJEeH, MacCOBBIMU pa3pyLICHUSIMU 3/aHUN U
COOPYKCHUHU.

3eMJIeTpsSICEHU MOTYT IPOUCXOAUTH MPHU HU3BEPKEHUHM BYJIKAHOB (HampuUMep, Ha
KamuaTke), a Takke B pe3y/ibTaTe MOIIHBIX B3PbIBOB.

MopeTtpsicenusi BO3HUKAIOT Ha JHE ITyOOoKuX BraauH Tuxoro, pexe MHauiickoro
U ATIaHTUYECKOTO OKEaHOB. BhICTphle MOAHSTHS U OMYCKAHUS JHA BBI3BIBAIOT
CMEIIEHUE KPYMHBIX MAcC TOPHBIX MOPOJ M MOPOXKJIAIOT Ha MOBEPXHOCTH OKeaHa
MOJIOTHE BOJIHBI (MyHamu) ¢ paccCTOSHUSAMU Mexay rpedoHsmu go 150 kM. Ilpu
MOJIX0JI€ K Oepery BMecTe C MOAbEMOM JIHA, a MHOTIa Cy>KEHHEeM OeperoB B OyxTax,
BBICOTA BOJIH yBenuuuBaercs 10 15-20 m u paxe 40 M.

Ilynamu niepeMemaroTCs Ha PACCTOSHUS B COTHU M THICAYM KUIOMETPOB CO
ckopocthbio 500-800 u naxxe 6onee 1000 km/4. ITo Mmepe yMeHbILIEHHS TITyOUHBI MOPSI
KpYTH3HA BOJIH PE3KO BO3PACTAE€T U OHU CO CTPAIIHON CHIION OOpYIIMBAIOTCS Ha
Oepera, BbI3bIBas pa3pylI€HUsI COOPYKEHUI U THOEIb JIH0IEH.

3emnempsacenusn. Ceiicmuueckue ¢oinbt. O4ar 3apoXKICHUS CEHCMUYECKUX BOJH
Ha3bIBAIOT TUNoLeHTpoM (puc. 13). PaznuyaroT 3emiieTpsiceHus: TOBEPXHOCTHbBIE —
ot 1 1o 10 kM riry6unsl, kKopoBbie — 30-50 kM u TITyOOKHE (MM ITyTOHUYECKHE) —
or 100 mo 700 xm. Hambomee pa3pymmurenpbHbl TMOBEPXHOCTHBIE U KOPOBBIC
3eMJIETPSCEHUS.
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Puc. 8. T'unonentp (I'), snunentp (A1) u ceiicMu4yecKrue BOIHBI:
1 — npononbHbIe, 2 — ONEpeUHbIe; 3 — MOBEPXHOCTHBIE

Paznmuuaror npoodonvuvie M nonepeunvie cedcMuyeckue BOJIHBL. CKOPOCTh
IIONEPEYHBIX BOJH NPUMEPHO B 1,7 pa3za MeHbpLIE NPOAOIbHBIX. OLEHUBAIOT CUILY
3emuieTpsicenuii cericMorpadamu. B Poccun u crpanax CHI' pacnpoctpanena 12-
OayubHas 1Kajia no Puxrepy.

Bynkanuzm — 3TO mpolecc NpopblBa MarMbl U3 TIyOMH 3€MHOW KOpHI Ha
MNOBEPXHOCTh 3e€MJIM. B)ixkansl — TeOJOTMYECKHEe 00pa3oBaHUs B BUJAE TOp U
BO3BBILLICHUN KOHYCOBUJIHOM, OBaJbHOW M APYrux (OpM, BO3HUKILIHE B MECTAX
IIPOPBIBA MarMbl HAa 3€MHYIO IIOBEPXHOCTb.

Yder BJUAHUSA 3eMJICTPACCHUN
HA YCTOMYMBOCTD 3JaHUUA U COOPYKEeHUM

Bo3zneiicTBue 3emiieTpsiCeHU Ha 3/1aHUS U COOPY>KEHHS 3aBUCHUT OT psija (PakTopos:
1 — reoJIOrMYecKMX U TUAPOTEOTOTHIECKUX YCIOBUH;

2 — TiryOUHBI OYara ¥ dMUILICHTPa (TUIIOIEHTPA) 3eMIICTPSICEHUS;

3 — 4acTOT CEMCMUYECKUX KOJI€OaHUI U CaMUX 3/JaHUN U COOPYKEHU;

4 — KOHCTPYKTUBHBIX OCOOCHHOCTEH 3/JTaHUN U COOPYIKEHUH.

Brnusiaue 2eonozuueckozo v 2udpozeonozuieckozo CmpoeHus.

[lpu xoneGaHUSIX 3a CUET NEpPEyNakKOBKM HM3MEHSETCS MOPUCTOCTh TPYHTOB W
BO3HUKAIOT Oonblive ocaaku (pyHIaMEHTOB, TpUYEM HEPaBHOMEpPHBIE B
HEOJTHOPOJHBIX TPYHTAX, YTO OCOOCHHO OMACHO IS 3/1aHUM U coopyxeHuil. Ilpu
00BOHEHNH OAJILHOCTH yBeMMUnBaeTcs Ha 1,5-2.

Tema 8. OcHoBBI cTpaTUTpaduu ¥ TEOXPOHOJIOTUH

Bospacm 3emnu. ['eonocuueckoe epemsi — abcontomHoe U OMHOCUMENbHOE.
Omnocumenvhas 2eoxpononocus. Mzomonuvle cnocobwl onpeodenenus 803pacma
MUHEPAI08 U 20PHbIX NOPOO (AbConOmHas 2eoxporonocus). I eoxpornonozuueckas u
cmpamuepaguueckas wikanwl. I eonoeuueckue paspesvl u cmpamuepaguyeckas
KOJIOHKA.

Hcropuro u oO0IIMe 3aKOHOMEPHOCTH Pa3BUTHS U OOpa30BaHUS 3€MHOW KOPBI
U3y4daeT ucmopuueckasa 2eonocus. JlyI1 3TOr0 MCIONB3YIOT T€O0JOTMYECKUE
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«JIOKYMEHTBI» B BUJIE TOJII MOPOJ, KOTOPhIE XapaKTepOM CBOUX HAIJIACTOBaHUH,
OCTaTKaMH MCKOIAeMbIX OpPraHU3MOB CBHCTEILCTBYIOT OO0 JTamax pa3BUTHS
36MHOM KOPBI.

Paznuuatror ommuocumenvuvlii WM abconomuwuili  BO3PACT TOPHBIX  MOPOJ,
YCTAHABJIMBAECMbIEC JIJISI OLIEHKHM WX CBOMCTB M ONPEACICHUS MOJOXKEHUS CPEeau
JPYTUX TOPOJ C OTPaXEHHEM B TEOJIOTMYECKOH JIOKYMEHTaluu (KapTax u
paszpesax).

OmmuocumenvHuslii 603pacmt ONPEACNSAIOT MO OTHOUIEHUIO APYT Apyra JBYyMs
METOJAMHU: cmpamuepapuueckum u naieoHmoa0eUYeCcKUM.

Cmpamuzpaguueckuit  memood TPUMEHSIOT U1 TOJII[ C HEHAPYIICHHBIM
TOPU30HTAIBHBIM 3asieranveM cioeB (puc. 9). Ilpu 3TOM HMKeENeKallue CJIou
CUMTAIOT JPEBHEE BBILIEIEKAIIUX. DTOT METOJl HE HCIOIL3YIOT MPHU 3aJeraHuu
CJIOEB B BHUJI€ CKJIAJIOK.

Puc. 9. 3aneranue cioes:
a — TOPU30HTAJIBHOE, O — B BHJIE CKIIAJI0K

N3 puc. 9,a BUAHO, UTO CaMbIM MOJIOJBIM SBJISICTCS BEPXHHUU CJ0M 3, caMbIM
npeBHUM — HwkHUK 1. Ha puc. 9,0 moka3aH BbIXOJ Ha CKJIOH penbeda cioes,
CMSATHIX B CKJIaJIKU. BUiHO, 4TO OoJiee ApeBHUE ciiou 1 U 2 nexat Ha 60Jiee MOJIOJIOM
cioe 3.

Ianeonmonozuueckuii menod ONpeneNeHUss OTHOCUTEIBHOIO BO3pacTa MOpPOJA
0asupyercs Ha WCTOPUHU PA3BUTHS OPTAaHWYECKOW >KM3HU Ha 3eMJIe M0 OCTaTKaM
BBEIMEPIIINX OPTaHU3MOB B OCaJIKaX.

Abconromuwlii 603pacm — 3TO CPOK CYHIECTBOBAHUS («OKU3HM») MOPOJIBI B TOJIAX,
OTIpEICISIEMBIA TI0O PAJMOAKTHBHBIM TMPEBPAIICHHSIM B ypaHEe, Kajauu, pyOuauu u
JIp., BXOASIIIUM B coctaB nopoj. [lo oOpa3oBanuto cBuHIa U3 |1 T ypaHa B roj
HaxOoIAT aOCONIOTHBINM BO3pAcT MUHEPAJIa U MOPOLI B MIIH. JIET, 10 yriaepoay **C ¢
MepHoJIOM ToJlypacmana 5568 et - 6osee MOJIOAbIX 00pa3oBaHuil. AOCOIIOTHBIC
3HAYEHUS BO3pAcTa MOPOJ] MPUBEICHBI B XPOHOJIOTUYECKON IITKAJIE.
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Puc.10. Harnsignas mkana uctopuu 3eMitu

HlIkana zeonozuueckozo epemenu 3emnu. Ilyrem paszgena TeEOJOTHYSCKOTO
BPEMEHU Ha OTPE3KHU CO3JIaHa TEOXPOHOJIOTHYECKAs IIKAJIA.
JIyis clioeB Mopoj, O0Opa30BaBINMXCS B 3TH OTPE3KH BPEMEHH, MPEIIOKEHBI MX
Ha3BaHUS W CO3/1aHa cTpaturpaduyeckas mkana (tTadm. 1).

Tabonuma 1
I'eoxpoHosiornyeckasi mKaJa CrpaTurpaduyeckas mKaJjia cjioeB
nopoJ
JoH JoHOoTEMA
dpa Jdparema (rpymnmna)
IMepuon Cucrema
moxa OTtaea
Bek Apyc

Hanbonee kpynmHbIMH CTpaTUrpa@uuyecKUMu  TOAPA3JACICHUSIMHU  SIBIISIFOTCS
akpomemul U 30HOomeMmbl. B 111Kkane uctopust 3emiiv noapasaeisieTcsi Ha 2 TJIaBHBIX
srana: JlokemOpuii u daHepo3oi. ApXEUCKyl0 U MPOTEPO3OMCKYIO aKPOTEMBI
00BEIUHSIOT MOJ] HA3BAHUEM «JIOKeMOpHUiD» (T. €. TOJIIN MOPO, HAKOMUBIIHECS 10
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KeMOpHIICKOTO Tepuoja — MEepBOTO Mepuoia (aHepo30s) WU «KPHUITO30i.
PyOexom nmoxemOpusi u (paHepo30s CIYXKHUT MOSBICHUE B CIIOSX TOPHBIX MOPOJ
OCTaTKOB CKEJETHBIX OpraHu3MOB. B moxeMOpuu OpraHuyecKkue OCTaTKU PEIKH,
MIOCKOJIBKY MSITKHE TKaHU OBICTPO Pa3pylIalOTCs, HE yCHeB 3aXOpoHUThesA. Cam
TEPMUH «KPHUITO30i» 00pa30BaHO NpU CIUSHUM KOPHEWU CIIOB «KpUNMOC) —
CKpbImblLL U «309» - dcu3Hb. 1Ipu pacuieHEeHNU TOKeMOPHUIICKUX TOJII Ha JPpOOHBIE
cTpaTurpadudecKue noapaseaeHus BaXHEHIIIYIO pOJIb UMEIOT METOIbI H30TOTHOM
TC€OXPOHOJIOTUH, TOCKOJIBKY OpraHMYEeCKHE OCTAaTKU pEIKd WU BOOOIIE
OTCYTCTBYIOT, OIpPEACTSIOTCA C TPYJAOM U, TJIaBHOE, HE MOJBEP)KEHBI OBICTPOU
ABOJIIOLUU (OHOTHUITHBIE KOMIUIEKCHI MUKpPO(ayHbl OCTAIOTCS HEU3MEHHBIMH Ha
IPOTSHKEHUH OTPOMHBIX WHTEPBAJIOB BPEMEHH, YTO HE IO3BOJISIET PAaCUJICHATH
TOJIIIH 110 3TOMY MIPU3HAKY).

Apxelickuii 30H (AR) (apeBHelmas Ku3Hb), KOTOPOMY COOTBETCTBYET
cTparturpapuyeckas TOJIIa MOPoJ — apXencKas 30HOTEMA.

[Iporeposoiickuit s0H (PR) (mepBuunHas >Xu3Hb) — €My COOTBETCTBYET
cTparturpaduyeckas TOIa MOpoj — MPOTEPO30MCKas FI0HOTEMA

DOHOTEMBI BKIIFOYAIOT B CBOM COCTaB 3paTeMbl. JpaTeMa, WK I'PyIIIa — OTJIOKEHNUH,
00pa30BaBILIKECS B TEUEHHUE IPbI; TPOJOJKUTEIBHOCTD 3P B (DaHEPO30€ COCTABISAET
NEepPBbIE COTHU MWIJIMOHOB JIET. DpaTeMbl OTPa’KalOT KPYIHBIE ATalbl pa3BUTHUSA
3eMiIi M OpPraHMYecKoro mupa. ['paHuIbl MEXIy 3paTeéMaMH COOTBETCTBYIOT
NEPEIOMHBIM pyOexaM B MCTOPUHU Pa3BUTHs OpraHu4eckoro mupa. B ¢aneposoe
BBIJICIISIIOT TPU 3PATEMBI: MAIIEO30MCKYI0, ME3030MCKYIO M KATHO30MCKYIO.

PaHepO30MCKUN 30H, NMOAPA3ACIAIOIIMNUCS HA TPU dPBI:

— mnaneo3orckas 3pa (PZ) (3pa nmpeBHel *u3HH) — €l COOTBETCTBYET
najaeo30McKas TOJIIA MOPOJ — Maleo30iickas aparema (Tpynmna);

— Me3o3o0iickas spa (MZ) (9pa cpemHed XKU3HHU) — €l COOTBETCTBYET
Me30301cKas TOJIIa MOPOJT — Me3030iCKas spaTema (TpyIina);

— KamHo3oickas spa (KZ) (3pa HOBOHM XH3HH) — €U COOTBETCTBYET
KaitHO30MCKas TOJIIIA ITOPOT — KaWHO30MCKas 3pareMa (rpymnrma).

DpaTembl, B CBOIO OYepeilb, BKIIOYAIOT B CBOM cocTaB cucTeMbl. CucTemMa — 3To
OTJIOKEHUS, OOpa30BaBIIMECS B TEUCHUE NEPHOAA; IUTEIHHOCTh TIEPHUOIOB
COCTaBIISICT JECATKH MWUIHOHOB JyieT. OmHa cucTtemMa OT Jpyrod OTIUYaeTcs
KoMIuTekcamMu ayHbsl U (JIOpHI HA YPOBHE HAJCEMEHCTB, CEMEHCTB U poaoB. B
danepo3zoe BbimensaOTcs 12 cucreM: keMOpuiickas, OpIOBUKCKas, CHIIypHUMCKas,
JIEBOHCKasl, KaMEHHOYyToJibHas (kKapOoHOBas), IMepMCKas, TpuacoBas, IOpcKasi,,
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MeJIoBasi, NaJeoreHoBas, HEOr€HOBAs M YETBEPTUYHAS (aHTponoreHoBas). Ha3panus
OOJBIIMHCTBA CUCTEM MPOUCXOJIAT OT reorpapuuecKux Ha3BaHUN TE€X MECTHOCTEH,
r7ie OHM OBLIM BIIEPBBIE YCTAHOBJEHBI. [ KaKI0il CHCTEMBI Ha N€0JIOrMYECKUX
KapTax MPUHATHI ONPEIEICHHBIN LBET, SBISIOMIUNCT MEXIYHAPOIHBIM, U UHJIEKC,
00pa30BaHHbBIN HauaJIbHONU OYKBOM JJATUMHCKOTO HAa3BaHHS CHCTEMBI.

B naJsieo3oiickoii 3pe (3paTemMe) BbIJEIECHBI COOTBETCTBEHHO:

1. KemOpuiickuii nepuon (6) — kemOpuiickas cucrema (€) — 1o JIpeBHEMY
Ha3BaHUIO MIPOBUHITUHU VYoanbc B AHTHH — Cambria;
2. OpnoBukckuii nepuon (O) — opnoBukckas cucrema (O) — MO Ha3BaHUIO
JPEBHUX IUJIEMEH AHIJWU, HACENsBIIMX T€ paloHbl, — «MOPIOBUKOBY;
3. Cunypuiickuii miepuon (S) — cuiaypuiickas cuctema (S) — 10 Ha3BaHUIO
JTPEBHUX MJIEMEH AHrnuu — «CHITYPOBY;
4. JleBonckuii nepuoj (D) — aeBoHckasi cucrema (D) — mo Ha3Banuio rpadcrBa
JleBoHIIMp B AHrINuy;
5. KamenHoyronbHbii (kapOoHoBbiii) miepuoa (C) — KaMEHHOYTroJibHas

(xap6onoBas) cucteMa (O — Mo MIMPOKOMY Pa3BUTHUIO B 3TUX OTIIOKEHUSX 3alIeKen
KaMEHHOTO VTS
6. Ilepmckuii nepuon (P) — mepmckas cuctema (P) — mo Ha3BaHUIO MEPMCKOH
ryoepHuu B Poccum.

B Me30301icKoil Ipe (apateme) BbIJICTICHBI COOTBETCTBEHHO:
1. Tpuacossiii nepuop (T) — TpuacoBaa cucrema (T) — mo aeneHuro nepuoaa
(cuctemni) Ha TpH 4acTHu;
2. YOpckmii nepuon (J) — ropckas cucrema (J) — mo HaszBanuio FOpckux rop B
[IIBelinapuu;

3. Menosoii nepuop (K) — menoBas cucrema (K) — mo mmpokoMy pa3BUTHIO B
OTJIO)KEHMSIX 3TOM CHCTEMBbI TUCYETO Mea.

B KaHO301CKOM Ipe (apaTeme) BBIJICJIEHBI COOTBETCTBEHHO:
1. TaneorenoBsIit nepuon (P) — maneorenosas cuctema (P) — Haunbosee apeBHsis
4acTh KaWHO30MCKOM 3pBHIL;

2. Heorenosoiii nepuoa (N) — HeoreHoBasi cucrema (N) — HOBOPOXKICHHBIC;
3. YUerBeptuunsbiit iepuof (Q) — uverBepTuuHas cucrema (Q) — Mo npejioKeHuIo
akan. A.A. [laBnoBa, Ha3pIBaeMasi HHOTJa AaHTPOIIOTEHOM.

['eoxpoHoOIOrMYECKast MIKaja, IBISSICh CUCTEMOW, UMEET CIIEAYIOIINE YACTH:

OTtaen - 4acTb CHUCTEMBI, COOTBETCTBYIOIIAS OTJIOXKEHHUSM, OOpa30BaBIIMMCS B
TE€YEHUE OJIHOM IMOXM; JUIUTEILHOCTh 3MOX OOBIYHO COCTABIISIET MEpPBbIE JECATKU
MUJUTMOHOB JieT. OTInuMs MeXAy OTAEIaMH MPOSBIAIOTCS B pa3inyuuu (QayHbl U
(ropel Ha ypoBHE POJOB WK Ipynil. Ha3zBaHus OTAEN0B JaHbl 110 MOJOKEHUIO X B
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CUCTEME: HWKHHMM, CPEAHUN, BEPXHUM WM TOJBKO HWKHMM M BEPXHUH; JIOXU
COOTBETCTBEHHO HA3bIBAIOT PAHHEH, CPEHEN, O3THEM.

B cocraBe otnmena BwIOEHAIOTCA SApychl. SIpye - OTJIOXKEHUs, 0O0pa3oBaBIIMECS
B TeueHHE Beka. Hapsay ¢ OCHOBHBIMH MOAPA3AEICHUSAMH CTpaTUrpapuuecKon u
F€OXPOHOJIOTUYECKOW  IIKaJd  IPUMEHSIOTCS  PETMOHAIBHBIE W MECTHBIE
MOAPA3AECIECHUS.

K pervonanbHbIM cTpaTurpaddecKuM MOAPa3AeNIeHUsIM OTHOCSATCS TOPU3OHT U

JIOHA.
I"'OpH30HT - OCHOBHOE PErMOHATILHOE MOAPA3CIICHUE CTpaTUTpadUuecKOi IKaIbI,
00BbeIUHSAIOIIEE OJIHOBO3PACTHBIE OTJIOXKEHHUS, XapakTepu3yroumecs

OIpeIeICHHBIM KOMIUIEKCOM JIMTOJIOTMUYECKUX U NMaJICOHTOJIOTMYECKUX MTPU3HAKOB.
['opu3oHTaM TpHUCBaMBAIOTCS reorpapuueckre Ha3BaHHs, COOTBETCTBYIOIINE
MecTaMm, TIJileé OHU Haubojiee  XOpOLIO  NPEACTaBICHbl U HU3YYEHBL.
['€0XpOHOJIOrMYECKUM SKBUBAJIEHTOM CIIYy’KUT BPeMs.

JIoHa sBIIIeTCS YacThIO TOPU30HTA BBIAEISIEMON MO KOMILIEKCY (ayHbl U (IIOpHI,
XapaKTepHOMY JUIsl JAHHOTO PETMOHA, U OTPa)KaeT OMPECIICHHYI0 a3y pa3BUTHs
OpPraHUYECKOT0 MUpPA TaHHOTO pernoHa. Ha3BaHue JioHa 1a€Tcs 10 BUAY-UHACKCY.
['€0XpOHOIOrMYECKUM SKBUBAJIEHTOM JIOHA SIBISIETCS BPEMSL.

3HaueHHe IrCOXPOHOJIOINYCCKUX NJAHHBIX IJI CTPOUTECIbLCTBA

B UK reosorMyeckux HayK BKIIIOUEHA HMCTOpPUYECKas TeOJIOTHs, H3ydaromas
UCTOPUIO M 3aKOHOMEPHOCTH Pa3BUTHs 3€MJIM ¢ MOMEHTa 0Opa30BaHUS 3€MHOMU
KOpBI 10 COBPEMEHHOTO €€ COCTOSAHMS. B 3a7aun MCTOPUUECKON T€OJIOTUHA BXOJIAT
YCTaHOBJICHHE MOCJIEIOBATEILHOCTH U BOCCO3/IaHHUE YCIOBUI 00pa30BaHus TOPHBIX
NOpoJ, U3Y4EHUE UCTOPUM TEKTOHUYECKUX JBUKEHUU M Pa3BUTHSI TEKTOHUYECKHUX
CTPYKTYD.

['eonornyeckue coObITHS 3aMeYaTICHbl B TOPHBIX TOPOJAX, TO3TOMY, 3HAsl YCIOBUS
oOpa3oBaHUs TMOPOJ M HMX BO3pPACT, MOKHO NPOU3BECTH MNEPUOAU3ALUIO BCEX
reojjornyeckux coObiTHil. K ToMy ke, 3HaHHME BO3pacTa TOPHBIX MOPOJ HMMEET
00JBIIOE MPAKTUYECKOE 3HAYEHHE, T. K. UM BO MHOTOM ONpENENSETCs CTPOEHUE
TOJIIL[ TOPHBIX MOPOJ, UX MPOYHOCTh U JepopMaTUBHBIE XapakTepucThku. [lpu
IPOYUX PABHBIX YCIOBUAX OoJjiee IpEeBHUE MOPOJbl 3HAYMTENIBHO IIJIOTHEE H
npoyHee, yeM 00Jiee MOJIOJIbIe, COOTBETCTBYIOIIME UM IO COCTaBY.
WNHXKeHepbI-CTPOUTENM U apXUTEKTOPHI JIOJDKHBI 3HATh BO3PACTHBIE WHIEKCHI
TOPHBIX TMOPOJ (IPYHTOB) M UCIHOJIb30BaTh JUIsl YTEHHUSI TEO0JOTUYECKOU
JTOKyMEHTaIUu (KapT, pa3pe3oB) MPHU NPOESKTUPOBAHUU 3/IaHUN U COOPY>KEHU.
WNupekesl (cuMmBObI) 3p (9pareM) O00O03HA4YalOTCs JIByMs IE€pPBBIMHU OyKBaMu
JATUHCKOM TPAHCKPUIIIMH, a IEPUOIOB (CUCTEM) — IO MEPBOM OYKBE.
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Ha reonormueckux kaprax W paspe3ax sl yaoOCTBa H300paKe€HUS Kaxaon
BO3PACTHOM CHCTEME NPUCBOCH ompeneneHHbld 1BeT. llepuonbl (cuctemsl)
paszie’eHbl COOTBETCTBEHHO Ha 3M0XH (oTaensbl). JUIMTENbHOCTh T'€OJOTHYECKHX
nepuoioB HeoauHakoBa — oOT 20 mo 100 muH jer. VMckitoueHHE COCTaBISET
YETBEPTUYHBIN ITepruoa — 1,8 MIIH JIeT, HO OH ellle He 3aKOHYMUJICS.

N3BecTHO, 4TO TPYHTHI, 00pa30BaBIINECS B OJTHO U TO K€ BPEMS B OJIMHAKOBBIX
r€OJIOTHYECKUX YCIOBUAX, O0JaJal0OT OJWHAKOBBIM MUHEPAIbHBIM COCTABOM.
Ecin oHM HE M3MEHWIIWCH MOJ BO3IACUCTBUEM T'€OJOTMYECKHUX ITPOIECCOB, TO
00JIaJal0T OJMHAKOBBIMU (DU3UKO-MEXaHUYECKUMHU cBoiicTBaMu. [losToMy B
TaKMX paiioHaXx MOXHO COKpamarh OOBEMBI OYpOBBIX, OMNPOOOBATEIHCKUX,
7a00paTOPHBIX U IPYTHX BUIOB paboT Oe3 yiiepbda 1l UX TOCTOBEPHOCTH, UYTO
3HAYUTEJIbHO YMEHBIIIUT 3aTPaThl HA UX BBINOJHEHNUE.

Ceenenusi 00 OCHOBHBIX (popMax 3alieraHHsi TOPHBIX MOPOJ B TOM HIJIA MHOM
paiioHe TO3BOJISIOT BHIOpaTh HamOoliee OJAroNnpUsATHOE HAIPaBIECHUE TPACCHI
WJIM yYaCTOK JUISl 3aCTPOMKH.

I'eosnornuyeckue paspesnl U cTpaTurpapuyeckas KOJI0HKA

B pe3synvmame nposedeHus UHIHCEHEPHO-2€07102UYECKUX  U3bICKAHUIL
BBIMIOJIHAIOT paboThl MO OOOOLIEHHI0 M CHCTEMAaTH3allMd IOJIYYEeHHBIX
MaTepuaosB. Haetcs oOmast XapaKTEepUCTHUKA MPUPOTHBIX
reoMopOI0TUUECKUX, T'€OJOTUUECKUX, THAPOT€OJOTHYECKUX U HHKEHEPHO-
re0JIOTUYECKUX YCIOBUM Tepputopuu. PaboThl 3aBeplIaroTCs COCTaBICHUEM
pPa3IMYHOTO poOJa HHXKEHEPHO-T€OJOTMYECKUX KapT, pa3pe3oB u ap. Jusa
BCECTOPOHHET0 OCBEIICHHUS U OIEHKH HHKXEHEPHO-T€OJOTHYECKUX YCIOBUM
COCTAaBJISIFOTCSl KaK OOIMe, TaK U CICIUAIIbHBIC UHMHCEHEPHO-2e0/102U"ecKue
Kapmeul.

Obwue uHdCEHEPHO-2€07102U"eCKUe Kapmbl OTOOpAXAOT BCE TJIABHEUIITHE
MOKa3aTeNH, ONPEICNIONNe WHKEHEPHO-TEOJIOTUYECKNE YCIOBHUS: TeO0JIOTo-
CTPYKTYpPHBIE ¥ JIUTOJIOTMUECKHE XapaKTEPUCTUKUA TPYHTOB, BO3pAcT, TEHE3WC,
OOBOJIHEHHOCTb OTJIO’KEHUH, XapakTep MOA3EMHBIX BOJ, MPOIECCHl U SIBJICHUS, a
Takke Ap. JleTanbHOCTh M300pa’keHUsl TMOKa3aTesel ompeAenseTcss mMaciTaboM
KapThl.

Cneyuanvhole uniceHePHO-2€0102u"ecKue Kapmepl IPEeIHA3HAYAIOTCS ISl OLICHKH
TEPPUTOPUU C MO3ULUNA TpeOOBAaHUS OJHOTO BUAA CTPOUTENHCTBA MJIM IOKas3a
3aKOHOMEPHOCTEH M0 OJHOMY Kakomy-JIu0o0 (akTopy (OMON3HU, KapCcT U T.II.) U
UCIIOJIb30BaHUE 3TON HMH(pOpPMAIMKM ISl Pa3IUYHBIX BHJIOB CTPOUTENHCTBA. B
3aBHCHUMOCTH OT CJIOXHOCTH WHXEHEPHO-TEOJIOTUYECKUX YCIOBHUU COCTABISECTCS
ofHA OOIIas KapTa WM HECKOJIBKO PAa3IMYHBIX BCIIOMOTATEeNbHBIX KapT. Ilo
mMacuimaody UHICEHEPHO-2e0/102udecKue Kapmsl MOXHO KiaccupuiupoBaTh Ha
0630opnvie (Macitad 1:2500000; 1:500000), BHITONHSIOTCS 7151 KPYITHBIX PETHOHOB,
Ha HUX BBIIETSIOTCS KOMIUIEKCHI OTJIOKEHUH, AJII KOTOPBIX MOTYT OBITh JaHbBI
obobmaromue xapakrepuctuku. Menxomacumabusie (1:200000; 1:100000), onu
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COMPOBOXKIAIOT TOCYAAPCTBEHHYIO T€OJOTUYECKYI0 ChEMKY W Ha HUX OTIEIHHO
KapTUPYIOTCS BCE OCHOBHBIC KOMITOHEHTHI MH)KEHEPHO-T€OJIOTHUYECKHUX YCIOBHMA,
OTpaXawTcs  penbed, TuUaporpadus, TEKTOHWKA, TMPOLECChl H  T.1.
Cpeonemacwma6bnwvie (1:50000; 1:25000), OHM BBIMOJHSIOTCS HA TEPPUTOPUSIX
NEPCIIEKTUBHOTO  KPYITHOTO  CTPOUTENhCTBA WM B  pailoHAX  Pa3BUTHUS
OTPHIATEILHBIX MPOLECCOB U sBicHMMA. Kpynnomacwmaobnwie (1:10000; 1:5000),
UX TPUMCHSIOT TPH COCTAaBICHUH TIPOEKTOB TEXHUKO-KOHOMHYECKOTO
obocHoBanusi (TD0), TeHEpaTbHBIX IUIAHOB, IUTAHUPOBKH, B HH)XCHEPHO-
re0JIOTUYECKOM palioHupoBaHuU. [Jemanvhuvie (naauey) (1:2000), UX UCHONB3YIOT
IIPY MPOEKTUPOBAHUE OOBEKTOB CTPOUTEIIBCTBA B CIIOKHBIX YCIOBHUSX.
I'eomopghonozuueckan kapma oToOpakaeT TeHETHUECKUE (POPMBI, TUIT U BO3PACT
OTIICTBHBIX AJIEMEHTOB penbeda; OTACIBbHBIC AIEMEHTHI penbeda, BIHUSIIONNE Ha
XapakTep MCIOJB30BAHUS TEppUTOpUM (KPyTHU3HA CKJIOHOB Teppac, CTEIeHb
APO3MOHHON PACWICHEHHOCTH U T.I1.); GU3UKO-T€OJIOTHUECKHE TIPOIICCCHI U SIBICHUS
(KapcT, OIMOJI3HU, MEP3JIOTHBIE, I0JOBBIE MPOIECCHl U T.II.); THAPOTpadUUECKYIO
CETh U JIp.

I'eonozo-numonozuueckan kKapma OTOOpaKaeT BO3paCT W TEHE3UC TMOPO/I,
3aJIeralolMX Ha MOBEPXHOCTH B COOTBETCTBUU C MPUHATON CTpaTtUrpadudecKoi
IIKaJIOM, a TaK)Ke TeHETUUYECKUMHU 0003HAYEHUSIMU; COCTaB MOPOJI, 3aJIETAIOIUX C
MOBEPXHOCTH, B COOTBETCTBUU C YCIOBHBIMH 0003HAYEHUSAMH; DJIEMEHTHI 3aJIeTaHUS
cioeB; (aKTHUECKHil Marepuail — OypoBBIE CKBaKHHBI, OIMOPHBIE OOHAKCHUS,
JUHUU TEOJIOTHYECKUX pPa3pe3oB, a0CONMIOTHBIE OTMETKH YCThS BBIPAOOTOK M
MMOBEPXHOCTH OTIEIBHBIX CJIOEB. B 3aBHCUMOCTH OT CIIOKHOCTH WHYKEHEPHO-
TCOJIOTHUECKUX YCIOBUM COCTABISICTCS OJHA OOmIas KapTa WM HECKOJIBKO
Pa3TUYHBIX BCIOMOTATENbHBIX KapT. I uopozeonozuueckas kapma B 3Ha4NTEIHLHOM
CTETICHU 00OCHOBBIBAET MHIKCHEPHO-TEOJIOTMYECKYIO OIleHKY TeppuTopuu. Ha Heit
MOKAa3bIBAIOT TIYOMHY W aOCOJIIOTHBIE OTMETKU IMOBEPXHOCTH MOA3EMHBIX BOJI,
XapakTep BOJAOBMENIAIOIINX MOPOJI, Pa3BUTHE BEPXOBOAKHU, MPOTHO3bI AMILUIUTYIbI
KoJieOaHus TpyHTOBBIX BOJI. 1o cBoeMy conep:kaHUIO THAPOTEOIOTUYECKUE KapThl
BECbMa Pa3HOOOpPA3HBbI, TaK KaK OTOOPAXKAIOT CIIOKHOCTh THUIPOTEOIOTUYECKHUX
YCIIOBUM U yJIOBJIETBOPSIIOT PA3IMUHBIM IIEJISAM, TPECIIETYEMBIM MPU UCCIIEIOBAHNUN
MOA3EMHBIX BOJA. Tak, TMIPOTEOJOrHYECKUE KapThl MCIOJIB3YIOT MPU BHISICHEHUHU
BO3MOYKHOCTEH BOJIOCHAOXKEHMSI, OPOILICHUS WU OCYIICHUSI TEPPUTOPUH, & TAKHE B
1easX OopbObI ¢ KapCTOBBIMHM TMPOBAJAMH M OMOJBHAMHU. M3 BceX BHJIOB
CHEIUATBHBIX THAPOTCOJOTUUECKUX KapT HAUOOJBIINN MHTEPEC U MPAKTHICCKOEC
3HAUCHWE TSI WHXKCHEPHBIX IEJICH MMEIOT Kapmol cudpouszozunc. Takue KapThl
XapaKTEPHU3YIOT MMOBEPXHOCTh TPYHTOBBIX BOJ, T.€. BOJ IIEPBOTO OT IMOBEPXHOCTH
3eMJIM BOJOHOCHOTO TOPU30HTA, BBIIEP)KAaHHOTO IT0 TUTOINA N, VIMEHHO ¢ 3THMK BOIaMA
YaItie BCEro MPUXOIUTCS CTATKMBATECS B IPAKTHYCCKOM padoTe.
Huorrcenepno-zeonozuueckuili  paspe3 TPEICTABISET BEPTUKATHHOE CEUYCHHE
ydacTKa 3€MHON KOphl C HM300paX€HHEM Ha HEM TEOJOTHYECKUX (PaKTOpPOB,
COOpaHHBIX U OXapaKTEPU30BAHHBIX B COOTBETCTBHH C TPEOOBAHUSIMHU, KOTOPHIC
CTaBUT MPOEKTUPOBAHUE M CTPOUTEITHCTBO MHXKEHEPHBIX COOPYXEHWd. Paspessl
MOTYT COCTaBIISITbCS TIO TEOJOTUYECKHM KapTaM WJIM HEMOCPEICTBEHHO TI0
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MaTepuaigam OypeHus, mypdoBaHus, reopusndeckux padOT, MO OMUCAHUIO
€CTECTBEHHBIX OOHAXKEHHI.

Huorcenepno-zeonozuueckue paspe3vt 4acTo COCTABIISIIOTCS HE TOJIBKO 10 TIPSIMBIM,
HO WU MO JIOMAaHBIM JIMHUSAM JUIsi HauOoJjiee MOJHOTO OTPaXKEHUS U3MEHEHHH B
IMPOCTPAHCTBE BCEX OCHOBHBIX (PAKTOPOB, BIUSAIOIMIMX HA HHXXEHEPHO-
re0JIOTHYECKYI0 OLEHKY MECTHOCTH. ['eoslormueckue pa3pesbl OJKHBI JaTh
npeacTaBieHne 00 U3MEHEHUH Te0JIOTMYEeCKOr0 CTPOCHUS U THAPOTE€OIOTHYECKUX
YCIOBHA B TOM WJIM WHOM HANpPaBJICHWH, B YaCTHOCTH, MO OCSIM OYIyIIHX
coopykenuii. Ilpm moCTpoeHWHM pa3pe3oB MPUOETAIOT K  YMEHBIICHUIO
TOPU3OHTAJIBLHOTO MacmiTaba 10 CPaBHEHWIO C BEPTUKAIBHBIM, C IIEJIBIO
YMEHBIIICHUS JIIMHBI YepTexkeil. BepTukambHbii Macmtad mpuHUMaeTcs B 10 u
OoJiee pa3 KpyIlHee rOPU3OHTAIBHOTO. ECIM MHKEHEPHO-TEOJIOTHYECKHE pPa3pe3bl
COCTaBIISICTCS IS XapaKTEPUCTUKU ECTECTBEHHBIX OCHOBAHMI KOHKPETHBIX
COOpPY)KEHUW, TpuU BbIOOpE MX HAMpaBICHUS YYHUTHIBACTCS pa3MEIICHHE
COOpPY>KEHUW M €ro OTHAENIbHBIX OTBETCTBEHHBIX 4HacTeil. B 3aBucHMOCTH OT Lenu
WCCJICIOBAHMS HAIlpaBJICHUEM JJisi COCTaBJICHUS pa3pe3a Wwid Tpoduiis MOryT
CIIy’)KUTh OCU MPOEKTUPYEMBIX COOPYKEHUN, MOCTOBBIX MEPEXOJOB U JOPOKHBIX
Tpacc, CTBOPHI IUVIOTHH U T.7. Maciitab BRIOUpaeTCcsi B COOTBETCTBUU C IIEIIbIO, /IS
KOTOPOM COCTaBJISIETCS pa3pe3 M OT MacimTaba 3aBUCHT CTENEeHb JETaIbHOCTU
paspe3oB. i1 XapaKTepUCTUKH OCHOBAHUI COOPYKEHHI OOBIYHO CTPOSIT pa3pesbl
B MacmTaoe 1:200 - 1:500. Huorceneprno-zeonozuueckue Ko10HKu NpeIHa3HAYCHBI
JUISL ©300paKCHUS MHKEHEPHO-TEOJIOTHYECKUX YCIIOBHH B KaKOM-THMO0 OHOM TOUKE
HaOmoaeHus. Muoicenepro-eeonocudeckas Koaouwka (puc.l) mpeacTaBiasioT coOoi
BEPTUKAJILHOE CEUYCHUE 3€MHOM KOPHI B KAKON-TMOO OJTHOM TOYKE HAOJIOACHUS C
M300paKEHUEM Ha Hell reosornueckux ¢pakTopoB. YacTo cOCTaBIISIIOT KOJIOHKH JIJIst
CKBaXXUH, KOTOPbIE HE MOTYT OBITh OOBEAMHEHBI B Pa3pe3bl BCICACTBUE MPOXOAKU
B CTOPOHE OT JIMHUM pa3pe30B WM B OTAAJIEHHBIX IPYT OT APYyra TOUKaXx.

Ha wuHXEHEepHO-TEOJOTHUECKUX KapTaX U pa3pe3ax BBIICISAIOT UHMCEHEPHO-
2eonocuueckue znemenmot (MI'J) — TE0JIOTMUECKOE TEIO B MNPOCTPAHCTBE,
HEKOTOpPhI 00bEM TPyHTA OJTHOTO U TOTO K€ HOMEHKJIATYpHOTO BUJa (CIJIOH,
pocCIIon, auH3a U T.1.). I3 MokeT ObITh onrcaH 000OIIEHHBIMH MOKa3aTeIIsIMU
COCTaBa M CBOWCTB CJIArarolIuX €ro nopoj. B npeaenax reHeTHuecKu 0JHOPOIHOTO
reoJioruyeckoro tena oorem UI'D moskeT ObITh pa3TuYHBIM B 3aBUCUMOCTH OT TOTO,
KaKue U3 TIoKaszaTesel cocTaBa, CBOMCTB, COCTOSIHUS JIMOO KOMILIEKCA MoKa3aTesen
MPUHATHl B KAUE€CTBE KPUTEPHS BBIJCICHUSA. JTO XapaKTEPUCTUKU (PU3UUECKOTO
COCTOSIHUSI TPYHTOB, TaKue€ KaK YHUCJIO MJIACTUYHOCTHU, MTOKAa3aTelb KOHCUCTEHIINH,
MOPUCTOCTh, & TAKXKE MEXaHMUYECKHUE XapAKTEPUCTUKU TPYHTOB, MPOYHOCTHBIC, U
neopmanrionnsie. Takum oOpa3oM, JIsi OAHOTO W TOTO K€ HH)XEHEPHO-
r€0JIOTMYECKOI0 pa3pe3a MOKHO BBIICIIUTH PA3JIMUHbIC HHKEHEPHO-TCOJIOTMYECKUE
AJIEMEHTHl B 3aBUCHUMOCTH OT periaeMoi 3afauu (CTaaus M3bICKAaHUM, XapakTep
MPOEKTUPYEMBIX COOPYKEHHM ). B 3aBUCUMOCTH OT XapakTepa CTPYKTYPHBIX CBSI3e
MUHEPAJIbHBIX arperaToB M 3€pEeH TOpHbIE MOpPOAbl MOAPA3ACISIOTCS Ha JBa
NPUHLUUNHAIBHO  Pa3IMYHBIX  KJAcCa: KAACC ZCPYHMOE € HCECHKUMU
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(KpUCTATU3AIIMOHHBIMU WJIM [IEMEHTAIIMOHHBIMU) CHIPYKMYPHOIMU CEA3AMU U
KJlacc ZpyHmoe 6e3 HceCmKux CmpyKmypHuIX C6:a3eil.
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Puc.11. UnxeHepHo-Teonornyeckas KOJIOHKa
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Tema 9. OCHOBBI MH:KEHEPHOI Te0OIMHAMUKH

Knaccugukayua npupooHvix uHiCEeHepHO-2€0102UUeCKUX Npoyeccos8 U SA61eHULL.
Du3zuko-xumuyeckue U OUOXUMUYECKUe NPOYEecchl: 6bleempusanue, HaOyxaue,
ycaoka, npocaoka, kapcm. Buowsl evieempusanus u Kopbl 8bleempusanus. 3nauenue
8bIGEMPUBAHUSL 8 USMEHEHUU CMPOEeHUsl U CBOUCME 2O0pHbIX nopod. bopwba c
npoyeccom evigempusarus. 1 eonocuueckas OesimenrbHOCMb 8empa U 207108ble
omnodxcenus. Memoowvl 3axpennenus noosudcHvix neckos. Illosepxnocmubviii u
enybounHvll Kapcm. 30Ha KapcmoooOpazosamus u 30HA YeMeHmayuu. INI0UL.
Ocobennocmu  cmpoumenbcmea HA 9AI08UU U KAPCMYIOWUXCS  NOPOOAX.
Meponpusmus no npedomsepawjenuro KapcmoooOpaso8aHuss U HNOBbIUEHUIO
NPOYHOCIMU KAPCMYIOUWUXCSL NOPOO.

[IpupoaHbIe TE€OJOrNYECKHE TPOLECCHl COBEPIIAIOTCSA HA MMOBEPXHOCTU 3€MJIIU WUJTU
Ha MaJIbIX TIyOMHAX B pE3yJbTaTe T'e€0J0THYECKON paboThI BOABL, JIb/a, OPTAaHU3MOB,
BETpa, TIpaBUTAllUU, JCSITEIBHOCTU JIIOACH MpU 3aMauMBAHUM TPOCATOUYHBIX
TPYHTOB TOJ] 3aHUSIMU U COOPY>KCHHSIMHU, OT CIIBM)KEHUSI TPYHTOBBIX TOJII HaJT
[I0JI3€MHBIMH BBIpAOOTKaMU U T.1.

['eonornueckre Npouecchl MOKHO paCUJICHUTh HA 3 CTaUu:

a) pa3pylIeHHe TPYHTOB,;

0) mepeHoc NMPOAYKTOB pa3pyIICHUS;

B) 00pa3oBaHKE U3 MPOAYKTOB Pa3pyIICHHS HOBBIX OCAIKOB.

B pe3ynbrare 3THX MPOLECCOB MPOMCXOAUT U3MEHEHHE pelibeda, CriIa’kKuBArOTCS
€ro KpPYIHbIE 3JIEMEHTHI U 00pa3yloTCs Cerka MPUIIOAHITHIE PABHUHBI — IEHETIICH.
Buvigempueanus — 3TO pa3pylleHHE M HW3MEHEHUE COCTaBa TPYHTOB IMOA
BO3JICICTBHEM pA3JIMYHBIX areHTOB, CPEAM KOTOPBIX OCHOBHYIO pPOJIb WIPAIOT
KOJIeOaHMsI TeMIeparyp, 3aMep3aHue BOJbl, KHUCIOTHI, IIEJIOYH, YTIEKUCIOTHI,
BETEP, OPraHU3MBbI U T.1I.

BoiBeTpuBaHusi ~ ObIBAIOT:  pu3uueckoe, Xumuyeckoe U  OP2AHUYECKOE
(buonozuueckoe).

Duzuuecrkoe evlgempueanue - MEXaHUUECKOE IpoOJIeHHWEe MOpoj Moutu 0e3
M3MEHEHHSI WX MUHEpPAOTHYeCcKOro cocraBa (puc. 14). DTO NpOUCXOAHUT B
pe3ynbraTe KojeOaHus TeMmIepaTyp, 3aMep3aHus BOJbl, YJapOB MEPEHOCHMBbIX
BETPOM IMECUMHOK, KPUCTAJUIM3AIMM COJIEW B Kamwuigpax, AaBJIEHHS OT pocTa
KOPHEBOW CUCTEMBI PACTEHUH U T.J.

BecpMa MHTEHCHBHO BBIBETPHUBAIOTCS HAPYKHBIE YaCTH 3JaHUUM M COOPYKEHUH,
OCOOEHHO B MECTHOCTAX C CYXUM PE3KO KOHTMHEHTAJIbHBIM WA XOJOJHBIM
KJIMMATOM.

Xumuueckoe evieempuearniie ASMEHSET COCTaB MOPOJI. AKTUBHBIE PEareHThl - BOJa,
KHCIIOPOJI, YIJIEKUCIIOTa U OPraHUYECKUE KUCIIOTHI.

[TpumepaMu XUMHUYECKOTO BBIBETPUBAHUS CIIYXKAT pAcmEopeHue é 600e KaMeHHOU
COJIH U THIICa, nepexoo anzuopuma ¢ 2zunc (CaSO, +2H,0 = CaSO, .2H,0) ¢ pe3kum
yBenudenrem oobema (10 50-60%), 4To BBI3BIBACT Pa3pylIUTEIHHOE JaBICHUE Ha
OKPYKaroIUeE MOPOBI.
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Puc. 12. BoiBeTpuBaHue rpyHTOB

XHWMHUYECKOE BBIBETPUBAHWE HWHTEHCUBHEE B TEIUIOM M BJIAXXHOM KJIMMATeE.
Haunboiiee ycTOMYMBBIMU SIBISIIOTCA KBapll, MyCKOBUT, KOPYHJ; MEHEE YCTOWYMBHI
— KQJIBLUT, JOJIOMUT U AP.

IIPOSIBIIIETCSL B IIpoliecce
KU3HEJCATEIbHOCTH KUBBIX OPraHU3MOB U pacTeHul (puc. 15) u urpaer Beayuiyro
poisib B oOpazoBanuu noyB. [lopoxabl ApodsTCcs M pa3pylIaroTcsl OpraHMuYeCKUMU
KHCJIOTaMU TIpU OTMHMpPAHHWU pacTeHHil. KOpHM [epeBbEeB pacCIICIUIAIOT Jaxe
CKaJIbHbIE TPYHTHI, a OaKTEpUU NOTJIOLIAIOT OJJHU BEILIECTBA U BBIACISIIOT IpYyTHeE.
[Ipyn BBIBETpUBAHUM TMOPOJ M3MEHSIOTCA WX (PU3MKO-MEXAaHUYECKHUE CBOMCTBA,
CHIKAETCSI yCTOMYMBOCTH OCHOBAaHUW COOPYKEHUM, BO3HHUKAIOT OTKOCHI,
MO/I3€MHBIE BBIPAOOTKH U T.1.

Puc. 13. Pa3pymenue acdanbToBOro MOKphITUS PacTyIIMMU IpudamMu
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[TpomyKThl BHIBETPUBAHUSI OCTAIOTCS HA MeCTe 00pa30BaHUs WM TIepeHocsTCs. bes
nepeHoca Bo3HUKaeT »roeuil (€l) ¢ HeokaTaHHBIMM YacTUIIAMH M TEPEMEHHOM
MOIIHOCTBIO.

CreneHb BBIBETPENOCTH MOPOJ OLICHUBAECTCS KOIPuyuenmom evigempenocmu
Kw, T.€. OTHOIIIEHHWEM TIJIOTHOCTEN BBIBETPENION MOPOAbl K HEBBIBETPEIIOM.

Bopb6a ¢ npoueccom BbIBETPUBAHUSA.

Jl1st mpeioTBpallleHUs BBIBETPUBAHUS TPYHTOB MPUMEHSIOT:

- IOKPBITHE TPYHTOB HEMPOHUIIAEMBIMU JIJI1 ar€HTOB BHIBETPUBAHUS MaTEpUAIAMU;
- IPOIUTHIBAHUE TPYHTOB PA3JIMUHBIMU CTOMKUMH BEIIECTBAMU;

- HEUTpaJIM3allii0 areHTOB BHIBETPUBAHUS,

- IUIAHUPOBKY TEPPUTOPUIN U OTBOJ WIH IPEHUPOBAHKE BOJI.

I'eonornyeckas n1esiTeJIbHOCTh BETpPa

Berep coBepuraer OOJbBIIYyI0 T'E€OJIOTMUYECKYIO paldoTy: paspylIeHHEe 3eMHOMN
MIOBEPXHOCTH (6b10y6aHUEe VU dehianus, 0omauusanue Viid Koppo3us), IepeHoc
MPOJYKTOB Pa3pyILICHUS U OTJIOKEHUE (aKKyMYIAILMsS) ATHUX MPOAYKTOB B BHUJE
CKOIUIEHUH paznuyHoit popmbl. Bee aTH mpoiiecchl HOCAT 00111ee Ha3BaHUE 0106bIX
U Hambosee SPKO TPOSBISIOTCS B IYCTBHIHAX, JOJMHAX PEK M Ha MOPCKHX
no0epeXbsIX.

BeinyBanue (aeduisinms) BOZHUKAET 33 CYET MEXAaHUYECKOW CHIIBI BETPA, BEChMA
CHJIPHO B PBIXJIBIX ¥ MSTKHX MOpPOJax, Ha MOYBaX MaXxOTHOTO CJIOs 06€3 IepHOBOTO
MIOKPOBa, TIPH BBIPYOKE KYyCTApPHHUKOB W JIepeBbEB. [Ipu 3TOM BeTep BBIIYyBaeT
KOTJIOBHHBI, OOPO3/IbI U TPAHIIICH.

[Tox HamopoM BeTpa MEPEHOCSTCS MbLIb, IECOK U JaXKe TPaBUid. DTH YaCTHUIIbI MPU
yaape o mopobl IEPETUPAIOT, CBEPJISIT U O0TAYMBAIOT UX MOBEPXHOCTh, BO3HUKAIOT
ocmaHyvl B BUIE CTOJIO0B, TpH0000pa3HBIX 0JIOBBIX Ba3, MOCTOB (30JI0BBIX BOPOT),
Ka4aroluxcsi KAMHEHN U T. 1.

Do106b1e 0omoNceHUA PENCTABICHBI HeCKAM PA3HOU KPYITHOCTH U 2TUHUCHIbIMU
2PYHmMamu B 3aBUCUMOCTH OT CKOPOCTH BETpa M pa3Mepa NMEPEeHOCUMBIX BETPOM
gacTull. IX aensT Ha moaABMXKHBIC (0r0HbL, OapxaHnbl) U 3aKpEIUICHHBIC (2padosble,
Oyzpucmule) eCKu.

Jlonwsr 00pasyrotcst o O6eperaMm peKk U MOped BO3Jie KYyCTapHUKOB, HEPOBHOCTEH
penbeda u 31anuid. JIFoHbI OOBIYHO CO3/AI0T IEMb XOJIMOB.

Bapxanwt (puc. 14) co3qaroTcsi B MyCTHIHSAX CUIBHBIMU BETPAMH.

Puc. 14. bapxassl: a — 11aH, 6 — IPOJIOJILHBIN pazpe3
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[TonBUKHBIE MECKH 3aHOCST MOJS, 0a3UChl, KaHaJbI, Aoporu (puc. 15), 3manus,
CeJICHUS W Ja)XXe€ ropojia. DJOJIOBbIE TMECKU 3a CUeT pa3jIu4uil HamnpaBjiCHUS U
CKOPOCTH BE€Tpa HMEIOT CJIOUCTOCTh W HAKJIOH MpU ClIabOM YIUIOTHCHUHU
(mopuctocth > 50%) 0COOEHHO B CyXUX YCJIOBUSIX.

JI1s1 60pbOBI C TOJABUKHBIMU MTECKAMH UCTIOJIb3YIOT METO/IbI:

- YCTaHOBKY Ha ITyTH JABWKCHHS TIECKOB JICPEBSHHBIX IITUTOB,;

- MIOCAJIKy PACTUTEIBHOCTH (TPaBbl, U KyCTAPHUKOB);

- 00pabOTKy MECKOB PA3TUIHBIMU 3aKPETUISIONTIMHU PaCTBOPaAMHU;

- apMHpOBaHWE TEOCHHTCTHUECKHMMH MaTepHayiaMu (CeTKaMH, TUICHKaMH,
SYEUCTHIMHU KapKacaMHu ! T.I1.);

- BO3BEJICHHUE COOPYXKEHHH, 0OJIErYaroInX MPOIYCK ABUKYILErOCs MECKa.

Puc. 15. 3acbimanHnas meckom Keje3Hasl 1opora

[Ipu1eBaTHIC HAKOTIIICHUS IPEBHETO BO3PACTa B CYXHUX YCIOBUSAX (DOPMUPYIOT J1€CCHI,

XapaKTepU3yIIIHecs: MPOCaTOUYHOCTHIO MPU 3aMaurMBaHu. Bo BIaXKHOM KiMMate

benapycu cpopmupoBasivch Hepocag0dHbIe JECCOBUIHBIC CYTIECH U CYTJIMHKH.
Kapcr

Kapcr (ot nem. Karst, no nazpanuto uzBectHsikoBoro miaato Kaper B CrioBenun) —

COBOKYITHOCTb TPOIIECCOB M SIBIICHWH, CBA3AaHHBIX C JEATEIHLHOCTHIO BOJBI U

BBIPKAIOIINXCA B PACTBOPEHUM TOPHBIX MOPOJ U 00pa30BaHWU B HUX MYCTOT, a

TaKxke cBoeoOpa3HbIX (hopM penbeda, BOSHUKAIOUIUX HA MECTHOCTSIX, CIIOKEHHBIX

CPaBHUTEIHHO JIETKO PacTBOPUMBIMHU B BOJIC TOPHBIMHU

MOpOJaMHu — THIICOM, U3BECTHIKOM,MPaMOPOM, JOJOMHTOM U KAMEHHOU COJIBIO.

K saorcnetiwum ycnosuam, onpedensiowum pazgumue Kapcma, OMHOCAMCA:

1) penrpbed) — HA TOPH3OHTANBHBIX W IOJIOTOHAKIOHHBIX ITOBEPXHOCTAX, Kak

MpaBUJIO, KapCTOBBIE OOpa30oBaHUS BO3HUKAIOT OBICTpEE | TPEACTABICHBI

pazHooOpasHee, 4eM Ha KPYThIX CKIIOHAX;

2) YUCTOTa ¥ MOIITHOCTh U3BECTHSIKOB — Y€M YHIIIE ¥ MOIIHEE TOJIIIA U3BECTHSIKOB,

TE€M WHTEHCHUBHEE OHU TIOJIBEPKEHBI KAPCTOOOPA30BAHUIO;

3) cTpykTypa TOpOIbl — TpyOOOOJOMOYHBIC WM PAKYIIEYHBIE HW3BECTHAKU

KapCTYIOTCS TOPA3/10 MEHBIIE, YeM OTHOPOIHBIC

MEJIKO3EPHHUCTHIC U3BECTHSIKH,
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4) xIuMart, T.e. TEMIEPATypPHBIM PEXHUM, KOJIUYECTBO M XapaKTEP BbIMNAJAIOIINX
0CaJIKOB, HAJIMYNE BEYHON MEP3JIOTHI, MPEISITCTBYIONIEH MPOHUKHOBEHUIO BOJIBI B
KapCTYIOIIUECS TOpOABI, KIUMAaroM OOYCIIOBIMBAeTCS  TaKKe  XapakTep
pPaCTUTENIBHOTO  TOKPOBA,  CIIOCOOCTBYIOIIETO  TMOBBIIEHUIO  XUMHYECKOM
arpeCCUBHOCTH BOJIbI (BCIIEJACTBHE PAa3JIOKEHUS PACTUTEIIBHBIX OCTATKOB BOJa
oboramaercss C02, ryMUHOBBIMU KHUCJIOTaMH, a30THON KUCJIOTOM U JIp.);

5) TPEmMHOBATOCTh KAPCTYIOUIUXCS IMOPOJ — MPU HAJTUMYMH TPEHIUHOBATOCTHU
BO3HUKAET BO3MOXKHOCTh MPOHUKHOBEHHMSI arpECCUBHBIX BOJl B TOJIIY MOPOABI U
oOpa3zoBaHus PAa3IMYHBIX (OPM TOI3EMHOTO KapcTa, a TaKXKe OTTOKAa BOJI,
HACBIIMEHHBIX JUOKCHUIOM YIJIEPO/ia, C TOBEPXHOCTH B TIYOh KAPCTYIOITUXCS TIOPO/I.

Puc.16. Kapcrosas neniepa

Komryieke MOBEpXHOCTHBIX M TIOA3EMHBIX KapCTOBBIX (opM HamOojiee IOIHO
BEIDQKEH B TOM CJydae, KOTJIa TOBEPXHOCTh PACTBOPHUMBIX TOPHBIX TIOPOI
oOHaxeHa (TOJIBIN KapCT); MEHEee BBIPaKEeH, KOTa O TH TOPHBIE TTOPOIBI TTEPEKPHITHI
cloeM ToYBbl U AEpHA (3aJIEpHOBAHHBIM KapCT), HEPACTBOPUMBIMH PHIXJIBIMU
ocagkaMu (TOKPBITBIA KapCT), MOJYCKaJIbHBIMH W CKaJbHBIMH 00pPa30BaHUSMU
(OpOHHMpPOBaHHBIHM KapcT).

Cygpo3un — Mexannueckas U XMU4ecKkast (KapcT) MOpo/ibl, BHIHOC, BHIMBIB YACTHI]
13 TOPHOM MOPOJIBI IPU ONPEETICHHOM 3HUEHUH HAMIOPHOTO IPaIMeHTA MOI3€MHOM
Boabl. [locnenctBusimu cygdo3un SBISIFOTCS MPOBaJIbI TPyHTAa W TpOCETaHUE
BBITIIENICIKAIIEH TOJIIM, a TaKKe 00pa3oBaHUE OTPUIIATEIBLHBIX QopM penbeda Ha
TEPPUTOPUM  3aCTPOMKM W mOpuwieralommx Tteppuropusix. I[lo  pa3zmepam
cypdo3uonnbsie BopoHKH Aocturatot g0 10, a unoraa, u 100 m. Cam sxe mporiecc
MOXKET MPOTEKATh KaK Ha 3HAYUTEIBHOW TIyOWMHE, TaK M BOJIM3U MOBEPXHOCTH.
['my6unnbie cyddo3noHHBIE TPOTIECCHI, SBISIOTCS OJHOW M3 MPUYUH 00pa30BaHUS
MOJI3EMHBIX TEIIEp, YTO B CBOIO 0Yepe/lb BEAET K MPOCEIAHNUIO BCEHl BhILIEIEKAILIEH
TOJILLY TPYHTOB U TIOPOJ, @ B YCIOBUSIX YBEJIMUEHHUSI HATPY3KHU HA IOBEPXHOCTH (TpU
CTPOUTENBCTBE PA3IUYHBIX OOBEKTOB) CHOCOOHO TMPHUBECTH K IIPOBATY.
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Puc.18. Kapcrossie popmel: 1- Kappbl; 2-BOPOHKH; 3-TI0JTbE; 4-KOJOIBI; S-IaXThI; 6-
MCYe3aroNIe PeKu;7-poBAIbHBIC BOPOHKH; 8- ymienbe; 9 - nemepa; 10- cramaktutsr; 11-
CTaJIarMUTHI; 12- «Teppa-pocay; 13- memepHoe 03epo; 14- cudoHbl

Kapps! sBistoTcss MukpodopMaMu KapCcTOBOTO penibeda U MPEeACTaBIsIOT co00M
PHITBUHBI M OOpO37BI, TTyOWHOH OT HECKONBbKHMX cM A0 1-2 M. Boposmer u
pasfensoomye ux TpeOHn TNO0 MPOTATUBAIOTCS MOUYTH MapaIeNbHO APYT APYTY,
COBIMAJiasi C HalpaBlICHUEM YKJIOHA penbeda WU MajeHHs CIOEB TOPHBIX MOPOL,
an00 pacronaraloTcsi XaOTHYHO, BETBATCS U CIMBAIOTCA JPYyr C JApPYTOM.
OO6pa3oBaHue KappoB CBSA3aHO C BO3JCHCTBHEM aTMOC(HEPHBIX OCAJAKOB U TaJbIX
CHETOBBIX BOJI, OCHOBHYIO POJIb IIPH 3TOM UTPAET BhIIIETaYUBaHUE, JINIIH HA KPYThIX
CKJIOHaX MpPOSBISETCS TAK)KE U 3PO3Usl CTEKAIOIIKMMHU BOAHBIMU CTpysiMuU. Kappbl
MHOT/Ia TIOKPBIBAIOT OOIIMPHBIE TUIOIIA U, 00pa3yst KApPOBbIE MOJSL.
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Puc.19. Kapposoe noze

TUNMYHBIMY TIOJ3€MHBIMH (POpMaMU SIBJIAIOTCS. KapcToBbIe Memiepbl. OObIYHO OHU
UMEIOT MPUYYAJIUBbIE OUEPTAHUS, YTO O0YCIOBIEHO CII0)KHOCTHIO CUCTEM TPELLIUH
(ompenensomMX — HampaBlieHWE  (UIbTPAlMM  pPacTBOPSAIOIIMX  BOJ), HUX
IEpPECeYEeHUEM U HEOJAHOPOJHOCTBIO COCTaBa Kapcryrouuxcs nopon. Haubonee
KpYIHBIE KapCTOBBIE MEIIEpbl BO3HHUKAIOT B 30HE IOJHOTO HACBHIIICHUS MPHU
3al0JJHEHUU TPEUIMHHBIX 30H HANOPHBIMM MOA3E€MHbIMU Boaamu. OpHa u3
KpyIIHEWIINX Iemep Mupa MaMoOHTOBa ¢ memepHor cucremMon PnuHT-Pumx
(CLIA, Kentykkn) nocturaet 341 kM cyMMapHO IJIMHBI; caMasi KpyIlHas neiiepa
B Ykpaumne — rurnicoBas Ontumuctuyeckas ([logonus) nmuHod okoso 150 km.
Cymmapnyro pny 0osee 100 km umerot nemepsl Xémiox (IIBeitnapusi, AnbIibl),
Jxysmn (CIOA, FOxnas akora) n O3épnas (Ykpauna, [logonus), 9 nemep mupa
mumHou 6oaee 50 kM, 14 — Gonee 40 k.

IlIpomueokapcmoesvie meponpuamus TOJKHBIL:

OpefoTBpallaTh aKTUBU3ALMIO, a IPU HEOOXOJUMOCTH W CHHXKATh AaKTUBHOCTh
KapCTOBBIX U KapCTOBO-CY(H(PO3MOHHBIX MPOIIECCOB;

UCKJIIOYaTh WM yYMEHbIIATh B HEOOXOAMMOHN CTENEHU KapCTOBBIE M KapCTOBO-

cypdosuonnbie  nepopmanMd  TPYHTOBBIX  TOJII,  WIW,  HA0OOPOT,
CIOCOOCTBOBATh CTAOWJIM3AIMU YCIOBHM CTPOUTENHCTBA YCKOPEHUEM KapCTOBBIX
nedopmarmii;

IpeoTBpallaTh MOBBIMICHHYIO (UIBTPALMI0O M MPOPBIBBI BOJBI U3 KapCTOBBIX
MOJIOCTEHN B MOJI3€MHBIE IOMELIEHUS U TOPHBIE BHIPAOOTKH;

o0ecreunBaTh BO3MOXHOCTh HOPMAJIbHOM JKCIUTyaTallud TEPPUTOPHM, 3TaHUM,
COOPY)KEHH, MOA3EMHBIX MOMEIIEHUH U TOPHBIX BBIPAOOTOK MPHU JOMYIIEHHBIX
KApCTOBBIX MTPOSIBICHUSX.

ITpoTBOKapCTOBBIE MEPOIIPUSTHS CIIELYET BBIOMPATh B 3aBUCUMOCTH OT XapaKkTepa
BBISIBJICHHBIX U IIPOTHO3UPYEMBIX KAapCTOBBIX IPOSIBJICHUN, BUIA KAPCTYIOLIUXCS
NOpOJI, YCJIOBHM WX 3aJieraHusi U TpeOOBaHHM, OMpeaesieMbIX OCOOCHHOCTSIMU
IIPOCKTUPYEMOM  3alUTBl W 3aIIMIIAEMBIX  COOPYXXECHMM, IPEAUPUATUH,
TEPPUTOPUIA.
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B kauecTBe OCHOBHBIX IPOTHBOKAPCTOBBIX MEPOINPUATUN NMPU MPOEKTUPOBAHUU
31aHUM U COOPYKEHUH CIEAYET NPENyCMATPUBATH:

YCTPOMCTBO OCHOBAHUM 34aHUM U COOPYKEHHM HMKE 30HBI ONACHBIX KapCTOBBIX
IIPOSIBIICHUN;

3aI0JHEHUE KapCTOBBIX MOJIOCTEM;

UCKYCCTBEHHOE YCKOpEHHE POPMHUPOBAHUS KAPCTOBBIX MPOSBICHUI;

CO3/IaHHE€ UCKYCCTBEHHOTO BOJIOYTIOPA U IPOTUBOPMIBTPAIIHOHHBIX 3aBEC;
3aKpEMJICHUE U YIUNIOTHEHUE TPYHTOB;

BOJOIIOHMKEHUE U PETYJIMPOBAHUE PEKMUMA MTOA3EMHBIX BO/I;

OpraHu3alxi0 NOBEPXHOCTHOIO CTOKA;

NPUMEHEHUE KOHCTPYKLMM 3JaHMM H COOPYKEHMd U UuX (PYHIAMEHTOB,
pPAcCCUMTAHHBIX HAa COXPAHEHHWE LIEIIOCTHOCTH M YCTOMYMBOCTU MPU BO3MOMKHBIX
nedopManusx OCHOBaHUS.

[Ipu uccnenoBanny rpyHTOB HEOOXOIUMO BBISIBIISITh UX CIIOCOOHOCTH K cy(do3umu,
ONpENENATh KPUTHUYECKUE TIpagueHThl. BBIOOp 3THX NPHEMOB CTPOMUTENIHCTBA
3aBUCUT OT TEOJIOTMUYECKMX M TUIAPOreOJIOTMYECKUX YCIOBUM CTPOUTENbHOU
IUIOLIAAKHY, TUIIA U BUJIa TPYHTOB OCHOBAaHUI, XapakTepa 3acOJIeHUs, KOHCTPYKIIUU
OOBEKTa,  TEXHMYECKMX  BO3MOXHOCTEM  CTPOMUTEIbHONM  OpraHu3aluu.
Cyddo3noHHbIE SIBIEHUS OTPULIATEIBHO CKAa3bIBAIOTCA HA YCTOMYHUBOCTHU 31aHUN U
coopyxxenud. C cyddosueit crnemyer akTuBHO OopoThbes. (OCHOBOWM Bcex
MEPOINPUATUNA SIBISIETCS TpPEKpalleHre QUIbTPALUU BOJBI. IJTO JOCTUTAETCS
Pa3IUYHBIMU MTyTSMU: PETYIUPOBAHUEM IMOBEPXHOCTHOI'O CTOKA aTMOC(EPHBIX BOJI
Y TUAPOU3OJISIUEN TOBEPXHOCTH 3€MIIM;, IEPEKPHITUEM MECTA BBIXO/A MOI3EMHBIX
BOJ TAaMIOHMPOBAHWEM WJIM TMPHUCHINKON MECKa; YCTPOWCTBOM JpEHAaKeW st
OCYULIEHUS MOPOJI WJIM YMEHBIIEHUEM CKOPOCTHU (UIBTPALMH BOABL; YIIPOUHEHUEM
ociiabneHHbIX cyddo3ueil mopoa MeToAaMU CWIMKAaTU3alluU, I[EMEHTAIlUH,
IJIMHUA3AIUY, IPUMEHEHHEM 0COObIX BUAOB (YH/IAMEHTOB, HAIIpUMEP, CBATHBIX.

Tema 10. I'mapoauHaMuYecKue Npouecchl

l'uopoounamuueckue npoyeccol. NIOCKOCMHAA U  cmpyuuyamas  3po3ul,
AKKYMYIAYUS 0CAO0KO08, NIbI8YHbL, NOOMONJIEHUE, BbICAYUBAHUE SPYHMOBLIX 800 HA
CKI0Hax u omxkocax. I eonoeuneckas oesmenbHOCMb 03ep, 000XPAHUIUW U OOJIOM.
l'eonocuueckas dessimenbHoOCMb NOBEPXHOCMHBIX meKy4ux 600. Ceolicmea 0entosus.
u npontosus. Ospazoobpazosanue. Mepvl npedomepawjeHus NoANeHUs. U PA3GUMUSL
08pazos. CmpoeHue peunslix 00auUH U 6asuc 3po3u. IpO3UOHHAS U AKKYMYIAMUBHAS
OdesimenbHOCMb peK. ANnosuanvHble OmaodceHus. 3auumHuvle Meponpusimus no
VKpenjieHuro 6epezos.
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I'eonornuyeckasi JAeATEJIbHOCTh ATMOC(HEPHBIX O0CAAKOB (IMMOBEPXHOCTHBIX
TEKY4HUX BOJ)

ATMOCQepHbIE OCaaKM TpH JOXKIE © TasHAU CHEra  pPacTeKaroTcs
MHOTOUYHCJICHHBIMU CTpYHKaMH M TOTOKaMH BOAbl. Ha CKJIOHax BO3HHKAaeT
naocKkocmuoil cmole (3po3ust 6€3 Co3MaHUs pPyclia) C BHITOJIAKUBAHUEM MECTHOCTH.
OTnenbHBIE CTPYU BBI3BIBAIOT crmpytiuamyio spo3uto (puc.20), a KpymHble TOTOKU
(py4bH) CO31AKOT MPOMOMHBI U OBPATH.

B 3aBuCHMOCTH OT CHJIBI IOTOKOB M KPYTHU3HBI CKJIOHOB MPOAYKTHI BEIBETPHBAHUS
1opoJ1 (3II0BUI) CMBIBAIOTCS HA CKJIOHAX U MEPEMEIAI0TCS K UX MTOTHOXKUIO B BUJIE
yacmuy 2IUHUCMBIX, NbLIE6AMBIX, NECUAHBIX U Oaiice DoJlee KPYRHBIX 0010MKO8.
Ha ckimonax m y mojomBbl ckaruuBaercsi derrosuii (dQ), B MOHMKCHHSIX Ha
NPUMBIKAHUN K CKJIoHaMm — mpoarosuii (PQ) (puc. 21). DTH HAHOCHI TOKPBIBAIOT
JIeKaIUe 1Mo HUMHU ApeBHUE (KOPEHHBIC) TIOPO/IBI.

- e t

0)

Puc. 20 OGpa3oBaHue MPOMOWH Ha OTKOCE IPU CTPYyHUIATON 3pO3uH (@) U OBpara Ha CKJIOHE 3a
MOATNOPHOM cTeHoi Ha yi1. XKyapo B MuHcke (6) pu HApYIIEHUU OJIEPHOBKH
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JlentoBUalIbHbIE OTJIOXKEHUS Yallle BCETO HEOmCOPMUpPoeansl N CIOCOOHBI K
CIHOJI3aHUIO MO CKJIOHAM C MHTEHCHUBHOCTBHIO M MOIIHOCTBHIO B 3aBUCUMOCTH OT
KPYTHU3HBI CKJIOHOB U COCTaBa HAaHOCOB.

B BepxHeli yacTu CKIIOHA 0e1i08uil TIPEJICTABICH CYy2IUHKAMU, CYRECAMU, NECKOM
C GKIIOUEHUAMU KPYNHBIX 0010MKO08, BHU3Y — CYRECAMU, CYIUHKAMU U pelice
nunamvu. B cyxux palioHax JeOBUN MPEACTABICH J1ECCOSUOHBIMU CY2IUHKAMU.
Iponrsuir (PQ) cocTOMT W3 HEOTHOPOIHBIX PBIXJIBIX CY2IUHKOG W Cynecell,
NIEPECIIAUBAEMBIX € HECKOM U KPYHHBIMU 00IOMKAMU.

Puc. 21. Cxema oO6pa3zoBaHus

HAHOCOB Ha CKJIOHE penbeda:

D — amoBuid; J| — nemoBuit;

IT — nponroBuii; 1 — armochepHbie
l 0CaJIKH; 2 — MIIOCKOCTHOM CMBIB;

N\ ‘ 3 — KOpeHHbIe MOpobl; 4 — mepBo-

Ha4daJibHasA MOBEPXHOCTH CKJIOHA

Oo0pa3zoBanne oBparos. Bojbl Ha CKJIOHAX CO3JAI0T PYYbH U CTPYHUATYIO SPO3HIO,
IIPUBOIS1 K 00Pa30BaHUIO 08pazoeé (puc. 22), y KOTOPBIX Pa3IHdaloT ycHibe, 10x4ce U
eepuuny (puc. 23).

MesimopaTuBHbBIE MepPbI 0 YMEHbIIEHUI) OBPAKHO IPO3UH:

- IJJAHKUPOBKA CKJIOHOB U 3aChINKa MEJIKUX OBParos;

- BBITIOJIAXKMBAHUE OBPAroB ¢ YCTPOHCTBOM JIOTKOB, OBICTPOTOKOB;

- YCTPOWCTBO BOJ03aJICP’KUBAIOIINX W BOJOOTBOISIINX BajOB, HATOPHBIX KaHAaB,
JTaMO-TIepeMBbIYCK, TOHHBIX 3apy/ U Jp.;

- TIOJICBITIKA Ha CKJIOHAX OBPAroB, OJIEPHOBKA U 3aJICCCHUE;

Puc.22. OBpar B 1€CCOBBIX IPyHTAX
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Puc. 23. [IpomonbHEIi pa3pe3 oBpara:
1 — ycrbe; 2 — noke; 3 — BepiInHa; 4 — HaMpaBJICHUE POCTA OBpara; 5 — KOHyC BbIHOCA; 6 — 6a3uc
9po3uH; 7 — MaKCUMaJbHas ITyOuHa oBpara

CeneBble mnoToku. Cenu TPENCTABIAIOT co00Ml  OypHbIE Tpsi3eKaMEHHbIC
(BOJIOKaMEHHBIE) TMOTOKM B TOPHBIX paloOHAX, NPHUBOJAIIME K OOJBIINM
pa3pylICHUSIM Ha CBOEM IyTH (puc. 24).

Puc. 24. TTocnencTBus CeJIEBOTO MOTOKA

Ji1st GopwOBI ¢ censiMu TpedyeTcs, COXpaHEHUE JEPHOBOIO MOKPOBA Ha MacTOUIIAX,
HEZOIYIIEHNE IEPEChIXaHUsl BEPXHEro CJIOSl MOYBBI M IMOBEPXHOCTHOM 3pO3UH,
MOCaJKa Jieca, BHIIIOJIHEHUE OPTaHM30BAHHOTO OTBOJIa TOTOKOB, CO3/IaHUE TIJIOTHH.
CHeXHble JIaBHHBI BO3HUKAIOT OT OOpYIIeHHs] OOJIBIIUX MAacC CHETra ¢ KPYThIX
CKJI0HOB. OHU OBIBAIOT CYyXMMH B MOPO3 U MOKpPBIMH IIpU OTTenenu. B 3aBucumocTu
OT OCOOEHHOCTEH MECTHOCTU M XapakTepa JABUKEHUS JIaBUH ISl 3aLIUThI CKIOHBI
TEPPACUPYIOT, CaIAT JEPEBbS, BO3BOAAT MOANOPHBIE CTEHBI, OPraHU3YIOT
WHXEHEPHYIO 3alUTy C BO3BEJICHUEM Tajiepeil HajJ COOpYKEHHUSIMHU, TOPHBIMU
JIOpOTramMHu | JIp.
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I'eosiornyeckasi 1esiTeJIbHOCTb PEeK
[ToTHOBOHBIE PEKHM COBEPIIAIOT OOJBIIYIO T€0JIOTHYECKYI0 paboTy — pa3pyllieHue

(3p03HI0) TPYHTOB, TIEPEHOC U OTIIOKEHUE (AKKYMYJISIIIUIO) 3TUX MPOIYKTOB (pHC.
25), KoTophle Ha3bIBaAIOT a/ttiosuanbivimu (aQ).

!
j 4

Puc. 25. TIpononbHbIil npoduis TOTUHBI PEKH:
| — Teuenue Bepxuee; II — to xe cpennee; 111 — To ke HUKHEE;
1-3 — mocnenoBareabHbBIE CTAJUH BBIPAOOTKH IPODUIIS PEKH;
4 — HanpaBJIeHHE JOHHOM 3p0o3uH; 5 — 6aszuc spo3uu; 6 — Mmope

MHTEHCUBHOCTh TOHHON M OOKOBOHM 3pO3UU 3aBUCUT OT CKOpOCTH TedeHus. [lpu
pa3MbIBE OEpEroB pyciio peku Oykaaet (MeaHAPUPYeET), Ha paBHUHAX BO3HUKAIOT
crapulibl. B pycne oOJOMKM OCENalT MHTEHCHBHO, PEKa MEJIEET, MOSBISIIOTCS
OTMENIM, TepekaThl, Kockl. Ha pa3BurHe pek BIUsSET NPOU3BOJICTBEHHAS
JeSATEIbHOCTh YEJIOBEKA.

Cmpoenue peunvix d0oun. JJonvuHbl pek pazHooOpa3Hbl 0 GopMam, pazmepawm,
CTpoeHuto. B momepeuHbIX pa3pe3ax OHHM OBIBAIOT  cumMMempuuHvle W
acummempuunuole.

JloiMHa UMEET: OHO, pycio, noitmy U meppacwot (puc. 26).

Cmapuypl — N30JIMPOBAHHBIE PYCIIa PEK C OTCYTCTBUEM ABMXKEHHUS BOJbI OJOOHO
o3epam.

Heo0xoanmo paznuyarh cleayrolie YpOBHU BOJbI B PEKE:

* pacuemmulii 20pU30HM 6bICOKUX 600, OTBEUAIOIIUN CPEIHUM U3 HAMOOJBIINX
ypOBHEHN peku, HAOJIIOAABIIUXCS B TCUCHUE MHOTHX JIET;

* HaugvlicuiUll 2OpU30HmM 6blCOKUX 300, BbIOIC KOTOPOTO IIO MHOTI'OJICTHHUM
Ha6.]'HOI[eHI/I$IM BOJa HC ITIOAHUMAJIAacCh,

* MEMCEeHHDbLU 20puU30OHm — HU3KUU YPOBCHDb BOJEI.

Ha 6eperoBom yyacTke oMb, BIOJIb pyciia, 00pa3yercs NpupycIoBbIid Ball U3
necka. L{eHTpanpHas yacTh NOMMBI COAEPKUT IPUTOKHU, CTAPHULIbI, 03€pa, CTapbie
IIPUPYCIIOBBIC BAJIBI.
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Puc. 26. DrieMeHTHI CTPOSHUS TOJTMHBI PEKU:
1 — xopeHHBIE MTOPOIBI; 2 — CKIIOH; 3 — pyclio; 4 — moiima;
5 — mepBas HaATIOWMEHHas Teppaca; 6 — To ke, BTopas;
7 — crapuna; 8 — THO TOJIUHBI

Teppacer — yctynbl (ITONEpPEYHbIE M TIPOJOJIbHBIC)HA CKJIOHAX MoJMH pek. [lo
cllararoieMy MaTepuaily HX TOAPa3ACTSIIOT Ha 9pO3UOHHbIEe, UYOKOJbHblE U
akkymynamuensle (amnoBuaibubie) (puc. 27). JlanpHelimee yriyOieHue Ha
JIOJIMHBI TIOJTHUMAET HAIOWMEHHBIC TEPPACHI.

Opo3uonnvie TEppachl BO3HHKAIOT B BEPXHEM TEUYCHMH PEKH. OJTH TEPPacChl,
IEPEKPBIThIE MAJIOMOIIHBIM AJUTIOBHEM, Ha3bIBAIOT YOKOLbHbIMU. AKKYMYIsIMUsHbLE
TEppachl U3 AJLIIOBHS B JOJIMHAX PABHUHHBIX PEK MOAPA3ACISIOTCS HA 610X€CEHHbLE
U Hanoxcennwvle (puc. 28).

Bops0a ¢ 3po3ueii pek. /g 37aHUI U COOPYKEHUN B PEUHBIX JOJIWHAX IMOJMbIB
OeperoB W APEBHHX Teppac C 3ariIyOJICHMEM JHAa PEeKH BeChbMa OMAacHBI. ITO
MPUBOIUT K OOpyIIeHHIO OeperoB, oOBajiaM, OTIOJI3HAM U JPYTUM HEXeIaTeIbHbIM
SIBIICHUSIM.
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Puc. 27. Tunsl HaAIOMMEHHBIX TEppac: a — YPO3UOHHBIE; O — IIOKOJIbHBIC; B — aKKYMYJIATHBHBIC;
1 - pycno; 2 — noiima; 3 — nepBast HaAOWMEHHas Teppaca; 4 — To ke, BTopasi, 5 — KOpEHHbIE
IPYHTBI

Puc. 28. Buibl HaAMMONMEHHBIX aKKyMYJIITUBHBIX T€ppac: a — BIOKEHHBIE; O — HAJIO)KEHHBIE; | —
pycio; 2 — noiima; 3-5 — Ha/iMoMMeHHbIE TepPachl; 6 — KOPEHHbIE TOPO/IbI

C 60ox0BOI1 3po3uel OOPIOTCS YKPEIJIEHUEM OEperoB C peryjJupoBaHUEM TEUECHHUS
peku. B 3aBHCHMMOCTH OT I'€0JOTrMYECKOro CTPOEHMs Oepera, XapakTepa U MecTa
pa3MbIBa yCTPaMBAIOT HaOepeXHbIE, MOJANOPHBIE CTEHKH, HaOpachlBatOT OyTOBBIE
KaMHM CBOOOJHO WM B (palIMHHBIX TIO(QAKAX, YKIAJIbIBAIOT KEJI€300€TOHHbIE
IUTATHI U T. JI. bepera 3amuiarT cTpyeHanpaBisoIIMMU CTeHKaMu (puc. 29).
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Puc.29.Crpyenanpasistonas CTeHKa
B pycie peku: 1 — 3manme; 2 —

O N
pa3MbiBaeMmblii  Oeper; 3 — cTpy-
EHanpaBJsIoIas CTeHKa; 4 — TeUeHUe
peku

Tema 11. Teniopusnyeckue NpPouecchl U sABJICHUSA

Temnepamypnulti pexcum nogepxHocmu 3emau u ceomepmuiecKue 30Hbl 3eMHOU
Kopwl. ['eonocuyeckue npoyeccvl 8 Kpuoaumosowue. lIpomepsanue, npomausanue,
mepmokapcm, conugniokyus. I'eonocuveckas paboma creza u 1voa. Jleonuxosovie
nepuoovl na benapycu. opmuposanue u munsl 1€0HUKO8bIX omaAoxceHuu. Mopenbi,
JIeHMOYHblE 2NIUHbL, PII0GUOTAYUATBHBIE NECKU U NOKPOGHble cyenunku. Ce30HHasl
U MHO2ONIeMHssL Mep3ioma U ee 6uovl. [lessmenbHblli CI0U, €20 ecmecmeeHHasl,
HOpMamueHas U pacuemuHas mowHocmu. Jlea npunyuna cmpoumenbcmea
COOPYIHCEeHUU 8 30He 8eUHOU MEeP3T0Mbl.

Ten10oBoH pe:KUM 3¢eMHON KOPBI

On ompenensiercst (puc. 30) BiIusHHEM ABYX (PAKTOPOB: COJHEUHOH 3Heprued u
BHYTPEHHEW 3Hepruen camou 3eMiIn.

I'eomepmanvhas cmynens — pacCTOSIHUE, HA KOTOPOM TEMIIEPATYPa TOPHBIX TOPO
yBenuuuBaercs Ha 1. [ns crpam CHI' — npumepHo paBHa 33 M. Orta
3aKOHOMEPHOCTh CIPaBeIMBa 10 rIyOuHbI nopsaaka 20 kM.

7

11!

!

Puc.30.Pacnipenenenre TemmepaTtyp B 3eMHOM Kope: | — 30Ha ce30HHOTO KOJIeOaHUs TeMIIEPATyp
(MomHOCTh 12-15 ™m); I — 30Ha mocTossHHBIX Temnepatyp (10-30 m); Il — 30Ha yBenuyenus
TEMIIepaTyp
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I'eonornveckas nesiTeJJbHOCTD JeIHHKOB

3a nocnenaux 500 — 600 TeIC. JIeT Ha TEppUTOPUN EBpPOIBI MPOU30IIIIO HECKOIBKO
OOJIBIIIKX OJIeICHeHUH, ABUraBIIuXca U3 CKaHIMHABUMU.

Ha Pycckoii paBHuHe B TeueHue 240 ThIC. JeT ObUIO TPU KPYIHBIX OJICACHEHHUS, a
MEXIy HHUMHU HACTyNalIM TOTEIUICHUS Ha ONPEIEICHHBIX YYacTKax 3E€MHOMU
noBepxHocTu. HanOosiee 3HAYUTENHHO JHENPOBCKOE OJIENCHEHUE JIOCTHUIJIO
Cpennero Jlona. Ha tepputopun benapycu Obuto 5 oneaenenumii. Ilocnennee,
noo03epcKoe oliefieHeHue npoucxoauno 95—14 teic. ner Hazaa. JlenHHUKOBBIC
OTJIOXKEHHS TTOO3EPCKOT0 BO3pacTa BCTPEUAKOTCsS TOJbKO Ha ceBepe bemapycu. C
STUM OJIEJICHEHUEM CBSI3aHO (OPMUPOBAHUE pebeda CeBEPHOM YaCTH peCcyOInKy.

MopeHHBIE OTIIOKEHHS MO03EPCKOro JIEIHUKA UMEIOT MaKCHUMAJIbHYIO MOIIHOCTD
75m. bnaromaps moo3epckoMy oOJeleHEHHIO c(opMHUpOBaICS penbed, CHUIBHO
OTJMYAIOIIUKACA OT OCTAJbHOW TEPPUTOPUU CTPaHbL, C OOJBUIMM KOJUYECTBOM
O3E€pHBIX KOTJIOBUH, KAMaMH U 03aMH.

Co:xxckoe oJieleHeHMe — OJICICHEHHE, TPOM3OIIEIIee Ha TEPPUTOPUU
coBpemenHoit PecnyOnuku_benapycy 220—110 Tteicsiy ner Hazan. Bo Bpewms
OJICJICHEHUS JICTHUK TIPOJIBHHYJICS MPUMEPHO JI0 CEBEPHOM IpaHMIIB beropycckoro
[Tonechs. 3a Bpemsi COKCKOTO ojieieHeHus copmupoBaics penbed bemopycckoi
TPSIIBI.

OCHOBHOI cTaguell B COXXCKOM OJIEICHEHHH SBIICTCA OLIMSHCKas, BO BpeEMs
KOTOpo# oOpa3oBanuchk Jl3epxxkunckuii, KameHHoropckuii, 3aropckuii yrioBble
MacCCHBBI.

JlHenpoBcKoOe oJieeHeHue,(Ha3Banue ot p. [[Hemp), JeAHMKOBBIM IMepuoa, B
TEYEHHUE KOTOPOIO JIbJBI JOCTUTAIM MAaKCHUMAJIBHOIO PACIPOCTPAHEHUS K IOTY Ha
tepputropun benmapycu u Pycckoil paBHuHBI. S3bIK JIHEMPOBCKOrO OJI€ACHEHHUS
apuranica u3 CkaHauHaBun 10 [IpuaHENpPOBCKOM HU3MEHHOCTHM 1O MIUPOTHI
coBpemeHHoro /[nenpomnerpoBcka (YkpauHna). [[HenpoBCKUil JIeTHUKOBBIA TTOKPOB
ChIlpaJl BaXHYI POJb B (OPMUPOBAHMH COBPEMEHHOrO OOJIMKAa 3EMHOMU
noBepxHocTH benapycu.

Bepe3unckoe osenenenue (0T Ha3BaHus p.bepe3nHa), 2-¢ B paHHEM aHTPONOTEHE
oJieieHeHue Ha tepputopuu bemapycu. Jlennuk HagBuranca co CkaHIMHABUU U
MOYTH MOJTHOCTBIO NIEPEKPBLT TEPPUTOPHUIO benapycu, 3a HCKIIFOYEHUEM YyYacTKa K
tory oT JymHuu Cronun-IlerpukoB-Enbck. HanBuranwe u pgerpamanus ObUIH
JIOBOJIBHO CJIOXHBIMU. B pa3BUTUM J€HUKA BBIACISIIOT HE MEHee 2 CTajui;
Jierpaaaiusi CompoBOXKIadach OCTAHOBKAMH, BO BpeMsl KOTOPBIX 00pa30BaucCh 6
II0JIOC KOHEYHO-MOPEHHBIX I'PSAJI M BO3BBILIEHHOCTEN. B pe3ynbrare s3Kk3apanimoHHON
paboThI JeAHUKA ObUTH CO3/1aHbI ITYOOKHE JT0KOUHBI JIETHUKOBOTO BBITTAXUBAHUS U

42


https://dic.academic.ru/dic.nsf/ruwiki/92
https://dic.academic.ru/dic.nsf/ruwiki/419967
https://dic.academic.ru/dic.nsf/ruwiki/419967

pa3mbiBa, 0COOEHHO MHOTOUHCIIeHHbIE B Oacceline Hémana. [locne ero orctynanus
Ha TeppuTopun benapycu 3HaUUTENIbHO YBEIUYUIIUCH ILIOMIAJAN HOJIOTOBOJHUCTBIX
MOpPEHHBIX M BOJIHO-JICIIHUKOBBIX PAaBHUH M HU3MH (B obOmactu llentpanbHo-
benopycckux BO3BBIIIIEHHOCTEN U TPsif).

Hapesckoe osieieHeHue, JpeBHENIIEE OJICICHEHUE B TUIecToLeHe benapycu. Ero
OTJIOKEHUS TPEJICTABICHBI MOPEHOW, BOJIHO-JICTHUKOBBIMU U MEPUTIISIIUAIBHBIMA
obOpazoBanusMu. HapeBckuil e THUK MOKPHIBAI CEBEPHYIO U IIEHTPAJIbHYIO, YaCTH
Tepputopur PecnyOnukm © TIOJNOXKWI Hadajao (HOPMUPOBAHHIO JICTHUKOBOU
dopmanmu benapycu. ['paHnila MakCHMaabHOTO PACHPOCTPAHEHHUS €ro JIHOB
MIPOBOJIUTCS IPUMEPHO MO HalpapyieHUIO bpecTt-I'omerns.

Ceityac npapl 3aHuMaroT 10 % moBepxHocTu cyiid, 98,5 % mnomnsipHble 001acTu U
1,5% — BeIcOKHME ropbl. PaznuyaroT 3 TuIa JICAHUKOB: 20pHblE, NIOCKO2OPUlLl W
Mamepuxoaule.

T'opnvie nednuxu 06pa3yrOTCs BBICOKO B TOpax Ha BEPIIMHAX, B YIIEIbIX, BIaINHAX,
pasnuuHbIx yriayoneHusx. Oru aBmwkyrtcs Ha KaBkase co ckopocteio 0,03 — 0,35
M/cyT, Ha [Tamupe — | — 4 m/cyT.

JleOHuku naockozoputl 3ajieraeT CIUIOIIHON MAacCOM M IO YIIENbSIM CITyCKalOTCS B
BUJIC s3bIKOB. Takoil JeaHuK pacrnosiaraerca cedyac Ha CkaHAMHABCKOM
MOJIyOCTPOBE.

Mamepukosvle 1e0HuKy 3aJIeratoT CIUIOMIHBIM MOKPpOBOM B AHTapktuzae (4200 m),
['pennanguu (>2400 M) u B Apyrux mecrax. CKOpOCTb JBMKEHHS JIbJa K OKEaHYy B
['pennanguu cocrapmsier 4 — 38 m/cyt. Ha moOepexxbe Jbabl pacKaiblBalOTCS, U
OTPOMHBIE IJIBIOBI (aiicOepru) BETpOM U TEUEHHUSIMH YHOCSTCS B OTKPBITBIM OKEaH.

PaspymuresibHas padora JjieqfHUKOB. [Ipu cBoeM NBMXXEHUM Jie[ MO JICHCTBHEM
TSKECTH U BMEP3IIMX B HETO OOJIOMKOB UCTHUPAET U BCIIAXUBAET MOBEPXHOCTh 3€MJIH,
CO3/1aBasi KOTJIOBUHBI, PBITBUHBI, 00p03/1bl. [Tpu Tommune neqauka 100 M Ha ero J1oxe
nasut 920 MlIla. B pe3ynbraTte 00pabOTKH JIbI0M 00pa3yrOTCsi OKPYTJIEHHbBIE (DOPMBI
CKaJl B BUJIEC «0apaHbUX JIOOBY, «KYPUABBIX CKAD», KIITPUXOBAHHBIX BATYHOB» U T. II.

JIBUTAsCh TIO YIIENBSIM WIIH IPYTOW HAKIIOHHOMW TIOCKOCTH, JICTHUKH 3aXBaTHIBAIOT
BMOPO>KEHHBIE B JIe]T TPOYKTHI Pa3pyIICHUs, & TPU UX TaSTHUU BO3HUKAIO MOIIIHBIE
JICOHUKOGble  OMJI0)CeHUs, Ha3biBaeMbie  «mopenamuy. OHU  OBIBAIOT
nosepxnocmuvie (boKosvie W cpeduHuvie), eHympeHnHue W OonHbvle (puc. 31),
bepezogvle N KOHEeyHble.
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Puc. 31. MopeHbl TOPHOTO JIETHUKA!

a — s3BIK JICTHUKA B TIONIEPEYHOM paspese; O —
TO € B IU1aHe; | — IoHHAast; 2 — BHYTPEHHSS; 3 —
MOBEPXHOCTHAs; 4 — cpeuHHast; 5 — OoKoBas; 6 -

KOHCEYHas

7

JleAHUKOBBIE OTJIOXKEHUST MHOTJAA OOpa3ylT OpyMAuHbl — DIUITUICO-UJAJIbHBIE
XOJIMBI B HECKOJIBKO JIECSITKOB METPOB BBICOTBI, COCTOSIIINE U3 OTIIOKEHUN IOHHON
MOPEHBI (MOpEeHHble 2IUHbBL C 8ATIYHAMU.

Mopennvie OMI0JHCEHUS MPEICTaBICHBI rpyObIM HEOJIHOPOIHBIM,
HEOTCOPTUPOBAHHBIM, HECIOUCTHIM OOJOMOYHBIM MAaTEpPUATIOM: GAJIYHHbIMU
ONECYAHEHHBIMU KPACHO-0YPLIMU  CY2IUHKAMU U JIUHAMU UIU  CEPbIMU
PA3HO3EPHUCMBIMU 2TTUHUCIBIMU hecKamu ¢ eaqyHamu. MOpeHbl 3ajeraroT
NOKpOB8aMu MOIIHOCTBIO B JIECATKH MeTpoB. KoHEeUHbIE MOPEHHBIE 2psi0bl UMEIOT
BbIcOTY 110 30 — 40 M u cojaepkaT OOJIOMKH BCEX IOPOJI, IO KOTOPHIM ITPOIIIEIT
JIeTHUK. /[oHHblIe MOpeHbl COCTOST U3 HEeCIOUCHIBIX U HEOOHOPOOHBIX HO COCMABY
BAIYHHBIX 2JIUH U CY2/IUHKOB.

[Ipu TassHUM JeTHUKA BOJHBIC MMOTOKH PAa3MBIBAIOT JOHHYIO U KOHEYHYIO MOPECHBI,
BBIHOCS M OTKJIQJbIBas 3a €ro IpejaeiaMyd pa3MbIBaeMbId MaTepuall: BOJU3H €ro
IPaHUIl KPYITHBIE OOJIOMKH: JANIbIlIE - HeCcKu W CIIe Jajblle — 2AUHUCHbLI
mamepuan (puc. 32). Takue BOJAHO-JICTHUKOBBIC OTJIOKCHUS TIOJYUHUIIA Ha3BaHUE
(arweuoznayuanvHblx.

[Tpu HACTYMJICHUH WITM OTCTYIUICHUH JICTHUKA ITOCIICA0BATEIbHO CMEIIAI0TCS 30HBI
HAKOIIJICHHs MaTepHaia 1o ero KpynHoctd. Eciiy Ha MIMHBI HAKJIabIBAIOTCS TIECKH
U KPyIHBIE OOJIOMKH, TO 3HAYMT JIEIHHK HacTynail. HaltokeHHe Ha KpYITHBIE
OOJIOMKH U TMECKH TJIMHHUCTBIX OCaIKOB CBUIACTEILCTBYET O MEPUOIE OTCTYILICHHS
nennuka (puc. 33).

OMOBUOTIAIMAIIGHBIE  OTJIOXKEHUS  TPEJCTABJICHBI  TOJIIAMU  CPABHUTEIHHO
OTCOPTHPOBAHHBIX U CIIOUCTBIX HECKO0B8, 2PAsus, 2a1e4HUKd, 2JIuH U HOKPOGHBIX
nol1e6amulX cyneceil u Cy2iuHK08 MOIIHOCTBIO MHOTO METPOB. 3TU OTJIOKEHHUS
UMEIOT XapakTepHble PopMbl penbeda:
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0361 — HAKOIUIEHUS 00JIOMOYHOI0 MaTepuaa (Iecka, rpaBusi) B BU/I€ BBICOKUX Y3KHX
BaJIOB JJIMHOM OT COTEH METPOB JI0 JIECATKOB KUJIOMETPOB IpH BhicoTe 5 — 10 M.

Kambr —OecniopsJo4HO pa3OpOCaHHBIE XOJMBI, COCTOSIILIME U3 CIOUCTBIX MeCcKOos,
cyneceil ¢ nPUMecHI0 2pasus U nPoCi0es 2IUHbL.

3aH0p08bl€ nojisnt — MMPOKUC IT0JIOTOBOJIHUCTBIC PABHHUHBI 3a KpPAa€M KOHCYHBLIX
MOPCH, BKJIIOYAOIMKUEC CIIOUCTLIC neCKu, zpaeuﬁ U 2aj1bKy.

Puc. 32. Cxema oOpa3oBanus GIrOBUOTIISAIHAIBHBIX OTI0KEHUI:

1 — negHuK; 2 — KOHEYHAss MOPEHa; 3 — MOTOK TaJIbIX BOJ; 4 — 6 — (hIroBHOIIIAMATIBHBIC OTIIOKEHUS
(xpynHble 00JIOMKH, IECKH, [JIUHBI)
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Puc. 33. Pa3pe3bl ToII JI€THUKOBBIX OTIOXKEHUI MPU HACTYIUIEHUH (2) U OTCTYIUIEHUH (0)
JeTHUKA

B 03€pax Mnmoa J€AHNKaMU HAaKaIlJIMBAIOTCA MEJIKO3EPHUCNTIblLE 0CaoKu N IeHMOYHblE
2lUHbl C YHCPCOAOBAHUCM IIPOCJIOCK CBCTIIBIX OIICCYAHCHHBIX M 0oJiee TEMHBIX TJIMH.

JlenHUKOBBIE MOpEHHBIE OOpa30BaHHUS YETBEPTUYHOIO Iepruoga OO003HAYAOTCS
obuum uHAekcoM gQ, a droBrorIsIuaibHbie oTIoXKeHus fQ.
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CrpouTesibHbIE CBOMCTBA  JIEAHUMKOBBIX  OTJOXKEeHMHA. MopeHHble U
GIrOBUOTISAIMATBHBIE  OTJIOXKEHHS  SIBJSIFOTCS.  HAQJAEKHBIM OCHOBAaHHMEM IS
COOPY>KEHUI pa3INYHOTO TUTIA. 32 CYET JABJICHUS MOIIHBIX TOJII] JIbJa OHU XOPOIIIO
CIpecCOBaHBl MW JaXe TMepeymioTHeHbl (mopuctocth g0 25 — 30 %),
c1a00OBOJIONIPOHMIIAEMBI M CIyKaT  BOJOymopoM. Becbma  BBICOKMMH
MPOYHOCTHBIMU U JIe(OpPMAIMOHHBIMH CBOMCTBAMHU 00JIAJaI0T MPAKTUYECKH BCE
Pa3HOBHUJIHOCTH MOpPEH, MO3TOMY 3[aHUSl U COOPYKEHUS Ha HUX JaI0T Maylo
ocaJKy. BalyHHUKM C TEeCKOM M BaJyHHbIE IE€CKM C TpaBUEM M TalbKOU
BOJOIPOHUIIAEMBI M BOJOHOCHBI. [loA3€MHYI0 BOy UCIIOJIB3YIOT JIJISl IUTHEBBIX U
TEXHUYECKUX Ieneid. DIoBHOMISIUAIbHbIE 1€CYaHO-TPABEIUCTBIE U TIIMHUCTHIC
OTJIO)KEHMSI 030B W 3aHIPOB YCTYMAIOT MOPEHHBIM TJIMHUCTBIM TPYHTaM IIO
IIPOYHOCTH, HO SBIIIIOTCS HAJEKHBIM OCHOBaHWEM. VCKIIIOUEHHE COCTaBJISIOT
JICHTOYHBIE TIWHBI U TOKPOBHBIE CYTJIMHKH, KOTOpbIE pa3MOKaroT. JIeHTO4YHbIe
[JIMHBI JOCTATOYHO TUIOTHBI, €1a00 BOAONPOHUIIAEMBI, HO MIPU HACBILIEHUS BOAOU
MOTYT OBITh TeKy4nMH. JIeTHUKOBBIE OTIOXKEHHs (KaMEHb, MECKU), TIECKH 030B,
KaMOB M 3aHApPOB IMPUIOJHBI JUIs Hachlllel, a BalyHbl JI1 M3TOTOBJICHUS
NbEJECTAIOB MaMITHUKOB (Hanpumep, namsatHuk [letpy I B Cankr-IletepOypre).

Ce30HHAsi M MHOT'OJIETHSIS M€Ep3Ji0Ta

K ™Mep3nbiM TrpyHTaM OTHOCATCS TPYHTBl C HYJIEBOW WM OTPUILIATEILHOMN
TEMIIepaTypoil B 3TUX rpyHTax. Boma wim yacTe €€ Haxonsias B BUJIE JIbJA.
Mep3noe cocTosiHUE TPYHTOB SIBISIETCS MHOTOJETHEWM U Ce30HHOU. Ce30HHbIM
npomep3aHueM 2pyHmMos8 UIU CEe30HHOU Mep3J10mol Hasbléaeme NpPOMep3aHue
2PYHMOB 8 XOJIOOHbBIU Nepuod 200a ¢ NOCAeOVIOWUM OMMAUBAHUEM & Meniblil
nepuod. B Benapycu Hopmamuenas npomep3aHue 2pyHMO8 NPUHUMAEMCS
cnedyrowee: cyanunku — 103cm , cynecu — 125¢m necox cpeonezepHucmolil K/3 m/3 —
134cm, epasuii — 152cm. [Ipomep3anne HauyMHAETCS C TOBEPXHOCTH H
pacnpocTpaHsieTcs B Iiyouny. Haubonvuiee npomepzanue 2pyHmoe ommedaemcs 8
OMKPLIMBIX 2PYHMAX C PuIXAbIMU nopamu. | THHHUCTBIE TPYHTBI npomep3arom
meHvuie ~ CE30HHO TIPOMEp3AlOIMe TPYHTHl OTHOCSTCS K HEYCTOMYUBBHIM
OCHOBAaHMSIM. 3aMep3aHHE BIIAXHBIX MBUICBATBIX M TJIMHUCTBIX TPYHTOB BCETIa
MPUBOJUT K YBETUUCHHUIO UX 00bEMa U B UTOTE K MOJHATHIO K TOBPEXHOCTH 3EMIIU.
[Ipy BO3HMKHOBEHHWU NPEMSITCTBUS JTOMY TMOJHATHIO B 3aMEp3a0lleM TPYHTE
BO3HHMKAET JAaBJICHUE TPEHUS KOTOPOE TPUBOIUT Pa3pyUICHUIO0 (PYHIaMEHTOB.
JlanHBIM TIpoliecC HA3BIBACTCA Mep3lomHbIM nyueHuem. llecuanble TPYHTHI He
MOJIBEPTalOTCSI MOPO3HOMY MTyYEHHIO.

B mnepuon BeceHHEro OTTaWBaHUS MEP3JIOTO TPYHTAa €ro BJIAXKHOCTH PE3KO
BO3pACTaeT 3a CUET OTTAMBAHUS TIWHOK B TPYHTE. DTOT MPOIECC MPUBOIUT K
PA3HCUIHCEHUIO TPYHTA U PE3KOMY MAJIEHUIO NPOYHOCHIHBIX CEOLUCME.

[Ipy mogbemMe TMOA3EMHBIX BOJ HWHTEHCHBHOCTH MOPO3HOTO ITYYCHHUS PE3KO
BO3pacTaer.

46



BrnusHue 3MMHEro Iyd4eHHs] TPYHTOB Ha YCTOWYMBOCTH M BOJOBOJOB
MPEIOTBPAIAIOTCS MTyTEM 3aJ10KEHUS UX Ha TITyOUHY 3UMHEr0 3aMep3aHHsl.
Muozonemnet unu 6euHot Mep3n0mol HA3bIBAIOT TOJIILY TOPHBIX MOPOJ BCEraa
MMEIOIIYK0 OTPUUATEIBHYIO WM HYJIEBYIO TEMIIEpATypy, T.€. TOCTOSHHO
IIPOMOPOKEHHAs TeMIlepaTypa BeuHoi Mep3notel oT 0 1o -5 u -7 °C penxo
nocturaet — 11°C. B 6siBmem CCCP ona 3anumaet 47% TepPUTOPHH.

[Io mnomanu pacnpoCTpaHEHUs MEP3IOTa MOAPAIAEIAETCI HAa CIUIOLIHYIO
TAJIMKOBYIO, OCTPOBHYIO, a IO BEPTUKAIU JCTUTCS HA 3 cn0s. BepxHuii AesTeNIbHBIN,
2-i  COOCTBEHHO BEYHAs MEp3JI0Ta TOJMEP3JIOTHBIC IOPOJbI, HMEIOIIHE
MOJIOKUTENIBHYIO TEMIIEPATYPY.

Lesamenvuuiti ciou — 3TO BEPXHSSA YaCThb MHOTOJIETHEH MEP3JIOThI, KOTOPAs JIETOM
OTTaWBACT, HA3bIBAETCS CE30HHON MEP3JIOTOU. MOITHOCTH 105 KoJiebnetcst ot 20cm
Ha ceBepe 10 3-4M Ha rore. JTa MOIIHOCTh MMEET BA)KHEWIEE 3HAYEHUE I
CTPOUTENIBCTBA. B WHKEHEPHBIX YCIOBUSX pPa3iWYyaloT CIEAYIOUIIUE BHJIbI
MOIIIHOCTH 3TOTO JIEATEILHOTO closl. Ecmecmeennas mowHocms (M3MEpSIETCs Py
WHKCHEPHO-TCOJIOTUYECKUX HU3BICKaHUSX), 2-81 HopmamueHass (OHa paBHA
MaKCUMaJIbHOW MOITHOCTH OTTAaWBaHMs 32 MHOTOJIETHUHN Tiepuon) 3-s pacuemuas
MowHocmb  (OTIpEIETSieTCsl € YYEeTOM TEIUIOBOTO pPEXHMMa MPOEKTUPOBAHUS
COOPY>KECHUM).

Mo1HOCTh MEpP3JIOTHOTO ¢105 B CUOupH U3MepsieTcs OT JECATKOB JJO COTHU METPOB
Ha ceBepe Axyrun ona nocturaer 600M B TOke BpeMs MO TOJIMHAMH KPYITHBIX PEK
BEYHAs MEP3JI0Ta WJIM OTCYTCTBYET WJIM OIyCKAaeTCsd Ha 3HAYUTEIbHYIO II1yOHHY
TOJIIIA BEYHOW MEP3JIOThI B pa3pe3e ObIBAIOT HENPEPBIBHBIM U CIOUCTHIMH B
MOCJIETHUX TJIACThl MEP3JIBIX MOPOJ NEPEMEIINBAIOTCA CO CIOSIMU TaJbIX MOPO/I.
['maBHON OCOOEHHOCTBIO MEP3JOTHI SBISETCA MPUCYTCTBUE B HEH JIbJA MPU 3TOM
Jiel HaXOAUThCS WM B BHUJIE€ LIEMEHTUPYIOLIEH MACChl MM B BHUJIE YHCTHIX CJIOBE
JbJia MOIITHOCTBIO HECKOJIBKO METPOB.

B 30HE BEYHON MEP3IIOTHI CTPOUTENIBCTBO 31aHUM BBIAYTHCSA MO OJHOMY M3 JIBYX
OPUHLHUIIOB 1) coXpaHeHHE MeP3JI0Thl B €CTECTBEHHOM COCTOSIHMM Ha MPOTSKEHUU
BCEr0 IEPUOJA CTPOUTEIBCTBA 33aHUNA U COOPYXKEHUM; 2) MPUHIMUI YCTpaHEHUE
MEp3JIOTHOTO COCTOSIHUSI TpyHTa IyTEM €ro OTTauBaHUs WU 3aMEHBI
JBA0COEPKAIUX TPYHTOB TalbIMU TpyHTaMHu. [IpuHimn BeIOOpa CTPOUTETHCTBA
OINPENENSIETCS 2-X TUIIOBBIX PEXUMOB — MEP3JIOTHI U TPOEKTUPYEMOT'O 3/1aHHUS.
[Ipn cTpoUTENbCTBE CIIOKHBIX COOPYKEHUU BEUYHAs MEp3JIOTa COXPAHSETCS B
€CTECTBEHHOM COCTOSIHUH, & CTPOUTEIHCTBO BOJIOBOJAOB 1 KaHAJIU3ALMOHHBIX CETEN
KaK Ha MEp3JIOTHBIX TPYHTAaX, TaK M Ha OTTAUBAIOUIUXCS OCHOBAHUSX.
BoaonpoHuiaeMocTh BOAOHACHIIIIEHHBIX MEP3JIbIX TPYHTOB MPU UX 3aMEp3aHUU
PE3KO MOHMXKAETCS U 111 MEP3JIbIX BJIAXKHBIX IECKOB MPUHUMAETCS PABHOM HYJIIO.
['MHKCTBIE TPYHTHI YACTO COAEPKAT HEOOIbIIOE KOJIMYECTBO He3aMep3Iiel BOIbI
¥ TI0O3TOMY B HEKOTOPOM CTENEHH BOJOIPOHULIAEMBI.

[TpounocTs 1 1eHOpPMUPYEMOCTH MEP3IBIX TPYHTOB MPHU MPOYHNX PABHBIX YCIOBUIX
3aBUCHUT OT IPOJOJKATEIBHOCTH IE€UCTBUS Harpy3ku. [1oaTomy Mep3ibie rpyHTBI
00Ja1aroT ByMs aHOMAJIbHBIMU CBOMCTBaMU 1) Moi3ydecTsb 2) pekyiakcarus. JTH
CBOMCTBA BBIPAXKAIOTCSI B TOM, YTO MPH MOCTOSHHOM AepopMaiiu COpOTHUBIECHUE
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MOpPOJT HETIPEPHIBHO YMEHBIIAIOTCS BO BpeMeHHU. [103ToMy MpoYHOCTH Mep3JbIxX
I'PYHTOB MOHSTHE YCIIOBHOE U 3aBUCUT OT MIPOAOJKUTENILHOCTH JCHCTBUS HATPY3KH.
[Ipy KpaTKOBpEMEHHBIX Harpy3kax MEp3Jblii TPYHT MOMET BBIICPKHUBATDH
OIpPOMHBIC HANpsOKEHUs, a TMpH JIUTEIbHBIX MeHblle. B ofmem ciyuae
COIIPOTHBIIEHUE MEP3IIBIX TPYHTOB CIBUTY OIpENEseTCs 3aKOHOM KyloHa. B
3akoHe KynoHa HauanbpHbIM 0Tpe3ok. C Hall CLEIJIEHUEM IPYHTa a YroJl HakJIOHa o
Ha3bIBACTCSl YIJIOM BHYTPEHHEro TpeHus. lIpouyHOCTh Mep3JOoTHOro TpyHTa B
3HAUUTEIBbHON Mepe 3aBUCUT OT TI'PaHyJIOMETPUYECKOTO cocTaBa (pa3aeiieHHe
rpyHTa Ha (pakuuu 3epeH). C yBeNIWYeHHEM AHMCIEPCHOCTU TpyHTa (OoJjbIle
MeNKuX (pakiuil) IPOYHOCTh YMEHBIIIAETCS, TIOATOMY Y TJIMH OHA B HECKOJIBKO pa3
MEHBIIIE, YEM Yy MEpP3JbIX TMECKOB — 3TO OOBSICHSETCA OOJBIINM KOJIUYECTBOM
He3aMep3alolleil BoJpl B IIMHAX, 4eM B meckax. OTMETUM, UTO C MOHIKEHUEM
TEMIEPATypbl MEp3JbIX TPYHTOB HUX MPOYHOCTh BO3pAcCTaeT, IOITOMY IpH
UCTIBITAHUSAX MEP3JBIX TPYHTOB Ha MPOYHOCTh U J1e(hOPMATUBHOCTh HEOOXOIUMO
yIepKUBaTh TeMIEpPaTypHBIM pexuM. M3yueHue BeUyHO MeEp3JIOTHI 3aHUMAETCA
HayKa MEp3JI0TOBEACHHE

Tema 12. 'paBuTalIMOHHBIEC IPOLECCHI U SIBJICHUS

FpCZSMWICZL!MOHHble npoyeccosl u AGJNEHUA HA CKIOHAX U OnKocax. ONnoJi3HU, 06861J1bl,
ocvlnu, JABUHDbL. Cmenenn ycmoﬁqueocmu CKJIOHA U CKopocmb 08uUdICeHUs
ONnoJI3HEBO20 mela. Hpuswa;cu ONOJI3HEBO20 CKJIIOHA. HpOWlM@OOI’lO]lS’HeSble
Meponpusimus npoqbuﬂakmuquKue (I’laCCI/IGHble), AaAKmueHsvle U cneyuajlbrble.

IIBI/DKCHI/IC I'PYHTOB M T'OPHBIX MMOPOJA HA CKJIOHAX

Crnararomme CKIOHBI TPYHTBI 4YacTO HEYCTOMUYMBBI M 3a CUET TpaBUTAIUHU
CMENIAIOTCA BHU3 MO penbedy. B pe3ynbpTaTe 3TOr0 BO3HUKAIOT OCHIMH, KYPYMBI,
00BaJIBI M OITOJI3HU.

Ocpimu. Ha KpyThIX CKJIOHAX y TOJHOXKbS CKJIOHOB HAaKaIIMBAIOTCS TJIBIOBI,
1e6eHb, OoJiee MeJIKUE 00JIOMKH 00pa3yroT Basibl — OchInu (puc. 37). X MOIIHOCTH
KOJICOJIeTCS OT HECKOJIBKMX J0 JECATKOB METpoB. [lo NpH3HAKY MOJBHIKHOCTH
OCBINY TOJIPA3ACISIIOT HA delicmayloujue, Haxooauuecs 8 cmaouu UHMeHCUBHO2O
08UDICEHUS, 3amyXarouyue U HenoOBUICHbIE.
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Puc. 34. Ocbinu B ropax: 1 — KOpeHHBIE TTOPO/IbI; 2 — HAKOTUICHHBIE OCHITIN

W3 nHXKEHEpHBIX COOPYKEHUI MTPUMEHSIIOT YJIaBJIMBAIOIINE U TIOJIOPHBIE CTCHKH,
KO3BIPBKH WJIM CETKU HaJ[ IOPOraMu, Tajleper U TOHHEIM 715l Aopor (puc. 35) 11
CHAaCeHUs OT MaJaIoLIMX KaMHEH.

Puc. 35. Nanepest 115t 3aIIUTHI TOPOTH OT OCHININ

[Tpu 60prOE C 0OCOBaMU MPUMEHSAIOT METOIbI OcylieHusl. OOIOMOYHO-1IEOEHUCThIE
OCBITH CITY’KaT XOPOIINM CTPOUTEIBHBIM MaTEPUAIOM.

KypyMmbl. YV MOJ0MmBEI MOJOTUX CKJIOHOB CKAIUIMBAIOTCS KPYIHBIC OOJIOMKH W
TJIBIOBI, KOTOPBIE OOpa3ylOT KaMEHHBIE POCCHIU WiH Kypymsl (puc. 36) mpu
MOITHOCTH OT HECKOJIBKMX METPOB 10 15 M Ha nHe nonuH. JBMXKyHIMiicsa MO
J0)XOMHAM KYpyM Ha3bIBalOT KAMEHHbIM nomokom. KypyMbl moapas3fensioT Ha
oeiicmeyrowue v 3amyxuiue. OHU Pa3pylIarOT COOPYKEHHsI, 3aChIMAIOT BBIEMKHU U
nosie3Hble  Tiomanu. OCTaHaBIMBAIOT KypPyMbl OCYIIEHHEM WX TJIHHHCTOU
MOJICTHIIKH, JJII YeTO B BEPXHEH YacTH CKJIOHA OTBOJAT PYYbH, MEPEXBATHIBAIOT
MOBEPXHOCTHBIE BOJIbI HATOPHBIMUA KaHABaMH, HMCIOJB3YIOT JpeHaxu. B 30He
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HOJIBUKHBIX KYPYMOB JIOPOTH MEPEHOCIT WIM HMX INPOBOJAT B TOHHEISIX WU
rajepesx.

Puc. 36. KypyMmbl Ha CKJIOHE pEYHOH JTOJTHHBI

O0BaJIbI - 00pyIIEHNE MacChl TOPHBIX MOPOJ HAa KPYTHIX CKIIOHaX (0omee 45 — 50°)
1 00pBIBaX €CTeCTBEHHBIX (hOpM U penbeda (peuHble JOJIUHBI, YIIEbs, TOOEePEKbs
MOpel W T. 1.), a TaKK€ B CTPOUTEIBHBIX KOTJIOBaHAX, TPaHIIEsX, Kapbepax.
Buiganst gBIAIOTCS Pa3HOBUAHOCTBIO OOBAlOB OTHENbHBIX IJIBIO M KaMHEH B
OTKOCaX BBIEMOK.

Bce w™eponpusitus mno Oopbbe ¢ oOBajaMd UM BbIBAJIaMU  CBOJSATCS K
MPEAYNPEKICHUI0 UX BO3HMKHOBEHHMS W YCTPOWCTBY 3AUIUTHBIX MEPOIPUSITHM:
IOANIOPHBIX U YJIABJIIMBAOIINX CTEH, PBOB, TPAHILEH, OTBOAY IIOBEPXHOCTHBIX BOJ.

Onos3HM — CKOJIB3SI1IEEe CMEIIEHHE TPYHTOB Ha CKJIOHAX JIOJIUH, OBParoB, Oajoxk,
OeperoB Mopeil, BBIEMOK MO JEHCTBHEM I'paBUTALlMU M HAINOpe MOBEPXHOCTHBIX
WIM NOJ3eMHBIX BoA. OION3HU pa3pylIaloT 34aHUS U COOPYKEHHs HAa CKJIOHAxX U
HUKE UX. bonblnod yiiepd NpUHOCAT OMOJI3HM Ha Oeperax YepHOMOPCKOTo
nobepexns KaBkaza, KppiMa, B JomuMHax peKk U TOpHBIX pailoHoB. [Ipoumcxonsr
onoyi3Hu U B benapycu.

Hedbopmariun B pe3yibTaTe CIOJ3aHUS TMOABEPTarOTCS HACHIIUA MIOCCEUHBIX U
JKEJIE3HBIX JOpOT, 3JaHUS W COOpYKeHHs. Ha OImom3HeBBIX CKIIOHAX MOXKHO
HaOIIOaTh pa3pylIeHHbIE 3/IaHUS CO 3HAYUTEIbHBIMU TpemuHamu (puc. 37, 38) u
WHBIMH TTOBpeXAeHUIMH (puc. 39).
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Puc. 37. Paspymenue 3nanus «benapycbankay B r. lllapkoBIIiHA Ha CKJIOHE BO3JIE PEKU
BCJICACTBHC OIIOJI3HA, aAKTUBU3HPOBABLICTOCA IIPHU JUHAMUYCCKUX BO3H€ﬁCTBHﬂX OT 3a0MBKH
CBail PA3KMNIKCHHUU UJIa B UX OCHOBAHHUU

Puc. 38. OTpbIB JIECTHUYHOM KJIETKH OT 3/IaHUS KIy0a-CTOJIOBOM B caHaropuu «benopyccus» B
Mucxope

Puc. 39. 3nanne Kanosxxckoii niepkBu B T. ['posiHO Ha ckioHe y p. HémaH, yacTh KOTOpOii
00pymmIach MpU MOJAMBIBE U aKTUBU3AIIUHU OTIOJI3HEBOTO MpoIecca
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YacTo BHEHIHMMH NPU3HAKAMH ONOJI3HEH SBIIIOTCA TaK HA3bIBAEMBIN «NbAHbIL
Jlecy W Ppa30pBaHHbBIC CTBOJIBI JIEPEBBEB, IMOTEPS BEPTHUKAIBHOCTU CTOJOOB
TeneOHHOM CBSI3U U AIIEKTPOJIMHUM, 3a00pOB, CTEH, MOSBICHUE PA3PbIBHBIX TPEITUH
Ha OTMOCTKE WJIM TMOBepXHOCTH TpyHTa (puc. 40). Ha BOSHUKHOBEHHE U Pa3BUTHS
OTOJI3HEW OKAa3bIBAIOT BIIMSHHE: BBICOTA, KPyTH3HA M (OpMa, TeoJIOrHYecKoe
CTPOEHHE, CBOMCTBA MOPOJ, TUAPOTr€0IOTUUECKUE YCIOBUS.

Cnon3aHue MOYKET BO3HHUKHYTH IOJ JEUCTBUEM MNPHUPOIHBIX MPOLIECCOB WU OT
MPOU3BOJICTBEHHON JEATENbHOCTA 4eloBeka. CKIOHBI ¢ KpyTH3HOW MeHee 15°
OMOJ3HEHW HE 00pa3yroT. YacTo OMON3HM MPOSBISIOTCS NpPU MAJEHUU CJIOEB,
OCOOCHHO O00JIAJAIOIIUX  «IOJI3YYECThIO» TJIWHUCTBIX, B CTOPOHY CKJIOHA.
Yemoiiuueocms  cxnona onpenensieTcss COOTHOLIEHHUEM CHJI, CTPEMSIIIHXCS
CTOJIKHYTh MacCy MOpOJ] BHU3 110 CKJIOHY, U CHJI, KOTOPBIE COMPOTUBIISIOTCS 3TOMY
nporeccy.

Puc. 40. Onon3HeBbIe TPELUIMHBI HA TOBEPXHOCTHU IPYHTA

OCHOBHBIMU NPUYMHAMH ONOJ3HEH CIYyKaT 3 TPyIIbl TPOLIECCOB:

1. M3amenstomue BHENTHIOW (OpMy M BBICOTY CKJIOHA: KOJieOaHUsl Oa3zuca 3po3uu
pEK, OBparoB; paspyIiarolias padoTa BOJH U TEKy4YHX BOJ; MOJpe3Ka CKIOHA.

2. V3MeHnsmoniye CTPYKTypy U yXyamaromme (pu3nko-MeXaHWYeCKHUX CBONCTBA
CJararolnX CKJIOH TPYHTOB 3a CYET BBIBETPUBAHUS;, YBIIAXKHCHUS I10JI3€MHBIMH,
JIOKJIEBBIMH,  TaJIbIMA M XO3SMCTBEHHBIMM  BOJIaMH;  BBIIICITAaYNBAHUSA
BOJIOPACTBOPUMBIX COJIEHl M BBIHOCA YAaCTHI] TEeKy4ded BOJOW C 0Opa3oBaHHEM
cy(pdO3UOHHBIX MYCTOT.

3. Coznaroniye JOMOJHUTENIBHOE JIaBJICHUE HA CIArarollie CKJIOH TPYHTBI: HaIop
BOJIbI, CTAaTMYECKHUE MW JUHAMUYECKHWE HArpy3KHd Ha CKJIOH, CEUCMUYECKUE
BO3JIEUCTBUSL.
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Ka}K,HLIﬁ cnyqaﬁ 06p8,30BaHI/ISI OITOJI3HS OBIBACT CBA3aH C HECKOJBKUMHU IMpUYUHaAMH.

B JICCCOBUIHBIX CYITIMHKAX BO3HUKAIOT OROJI3HEBble UUDKU . Mexﬂy HCCKOJIbKNMH
MUPKaMHU pacCIiojararoTCs MeHconoji3neeble zpeﬁuu.

Ha ckiioHax pedHbIX JOJUH 00pa3yloTcs meppacosuonsie ycmynst (OTOJI3HEBbIC
Teppachl), HAKJIOHEHHbIE OOPATHO MaJIEHUIO CKJIOHA.

Paznuyaror onos3Hu 00HO-, U MHO20SAPYCHbIE, Oelicmayiouue U Hedellcmayroujue.

Ilpomueoononsneevie  meponpuamus. llpexne Bcero  JOMKHO  OBITH
BBICOKOKAYECTBEHHOE BBIMIOJIHEHUE WHKECHEPHO-TEOJIOTMYECKUX W3bICKaHUU. [l
YCTEITHON peaT3aIiii IPOTUBOOTION3HEBBIX MEPOIIPUATHN HEOOXOMMBI:

* YCTAHOBJICHUE MPUPOIBI BOZMOKHBIX ()OpPM HapyIUICHHUs] YCTOWYMBOCTH CKIIOHA U
pa3paboTKa pallMOHAILHBIX PACUETHBIX CXEM;

¢* KOJIMYCCTBCHHAA OLICHKA CTCIICHU yCTOﬁqHBOCTH CKJIOHA,

* BBIABJICHHE HanoboJee 3(1)(1)CKTI/IBHBIX HYTCﬁ ITOBBIIICHUA CTCIICHU YCTOﬁqHBOCTH
CKJIOHAa o0 H€06XOI[I/IMBIX IIpCaACIIOB,

* IPOEKTHPOBAHKE OTKOCOB C 3apaHee 3aJaHHON CTENEHBIO0 YCTOWYNBOCTH.

*  pa3pabotka  HauOosiee  APQPEKTUBHBIX  JUISI  KOHKPETHOTO  Ciydas
OTTOJI3HEYICP)KUBAIONNX KOHCTPYKIMKA (3aaHKEPECHHBIEC IOANOPHBIC CTEHBI |
CBal{HbBIE POCTBEPKH, JTyUEBHIC APCHBI).

Meponpusmus no obecneyenuro 0XpaHHol 0OCMAHOBKU CBOJAATCS B OCHOBHOM K
OTPaHUYCHUIO JICATEIHHOCTH YEJIOBEKA B paiioHE CKIIOHA!

* no 3eneHomy noscy (3anpenieHue pyoku jgeca, KOpueBaHUs U pa3pad0TKH y4aCTKOB
0/, OTOPO/Ibl, YHUUTOXKEHNE KYCTapHUKA, TPABSIHOTO TTOKPOBA);

* no cmpoumenvcmesy (YCTaHOBJIEHHE TPAHULIBI MPEIEIIBHON 3aCTpON-KH, THIA U
BECA COOPYXKEHUH, CHOC CYIIECTBYIOIIUX COOPYKECHHUH, 3aMEIJICHHUE TEMIIOB
CTPOUTEIBCTBA);

* 1o 3eMIAHbLIM pabomam (3arpelleHne JTo0bIX pa3paboTOK B MACCHBHOM 30HE — Y
MOJIHOXbSI, 3arPY3KH CKJIOHA B AKTUBHOW 30HE — y OPOBKH, YBEJIMUEHUS KPYTHU3HBI
OTKOCA, BCKPBITUE HEYCTOWUYMBBIX TPYHTOB);

* 8 obnacmu 600H020 X03slicmea (3ampelleHUue CIyCKa MOBEPXHOCTHBIX BOJ U
MIOJIUBOB, COJIEP)KaHUE B TIOPSIKE BOJAOOTBOMSIIUX U OCYIIMTEIBHBIX YCTPOUCTB,
BOJIOTIPOBOTHO-KaHAJIM3AIMOHHBIX CHUCTEM, 3afeliKa SIM, TPEIIWH, YCTaHOBJICHUE
YpOBHEN U TEMIOB CpabOTKH OMBIBAIOIIUX OTKOC BOJ);

* N0 OUHamMUu4eckum 6osoeticmeusm (3ampelieHnue MPUMEHEHHUS B3PBIBHBIX paldorT,
3a0WBKM CBaii, pabOTHI TPAHCIIOPTHBIX CPEJICTB).
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bepezozawumnvie meponpuamus u coopyosicenus Ha BOAOTOKaxX U BOAOEMAX Y
IIOJAHOKbS CKJIOHA BKJIIOYAOT OTBOJL M BBIIIPABJIEHUE PYCEIl, YCTPOMCTBO 3AIUTHBIX
MOKPBITUIA, BO3BEICHHUE JIOTKOB, OBICTPOTOKOB, NIEPENaioB, CTEH — HA0EPEKHBIX.

Bo100TBOAHBIE OCYIINTENBHBIE U IPEHAXKHBIE MEPOIIPUATHS U yCTPOUCTBA JEIIAT
Ha:

* pabomwsl Ha nogepxHocmu — TUTAHUPOBKA MECTHOCTH, YCTPOMCTBO TMOKPBITHH,
naM0, OOBaJIOBaHUSA, HATOPHBIX M OCYUIMTENbHBIX KaHaB, JOTKOB, KaIlTax
HMCTOYHUKOB;

* obycmpoticmgo Openadicei (IPONOJIBHBIE U TONEPEUYHBbIE MPOPE3U U Talepew,
JIpEHAKHbIE IIaXThl, MOMVIOUIAIOIINE CKBAXKHHBI U KOJIO/LBI);

*  GbINOJHEHUe  UBOTAYUOHHLIX  Meponpusmuil  (YCTPOHUCTBO  PA3IMYHBIX
WHBCKIMOHHBIX 3aBEC, BOJOHEIPOHUIIACMBIX ILICHOYHBIX 3KPAaHOB, TIMHHU3AIUSI
TPYHTOB).

3emneycmpoumenvHvle Meponpusmusi HalpaBIICHbI Ha:

* pa3rpy304Hbie pabOThI B aKTUBHO 30HE (IIOJIHBII Ch€M OMOJI3HEBBIX MAacC, Cpe3Ka
aKTUBHOW YaCTHU OIOJ3HSA, OYHMCTKAa CKaJbHBIX OTKOCOB, TE€PPACHPOBAHUE H
YHOJIAXKMBAHHUE CKIIOHA, O0IIas MUIAHUPOBKA CKJIOHA) M MPUTPY3KHM B MACCHUBHOMU
30HE (OTCBHINIKA U OTBAJI TPYHTA);

¢ IIOKPBITHEC CKJIIOHOB INIMTaMU, MCTAJINIMYCCKUMHA U I'COCMHTCTUYCCKNMHU CCTKAMMU,

* apMHUPOBAHUE TMOBEPXHOCTU TEOCHUHTETUYECKUMHU MaTepuaiaMu (CeTKamu,
SYEUCTHIMHU KapKacaMHt U T. 11.);

Mexanuueckoe kpennenue ckioHa (omxoca) — yCTPOUCTBO OJUHOYHBIX JIEMEHTOB
B BHJIE CBall, IPOXOASIINX CKBO3b OMOJI3€Hb B KOPEHHBIE OPObI, WU IIITYHTOBBIX
CTEHOK, UHbEKIIMOHHBIX 3aBEC U JP.

Iloonopnvle  coopysicenuss B BUIAE IIIYHTOBBIX CTEHOK (METAIMYECKHX,
JKEJIE300€TOHHBIX, JIEPEBSHHBIX), TMOJMOPHBIX CT€H (KAaMEHHBIX, OETOHHBIX,
KeJIe300€TOHHBIX ), CTEH U3 CBaii-000J104eK OOJIBILIOr0 JUAMETPA.

Ilokpeimus TpenHa3HA4YeHBl I 3aKpeIJICHHs] TOBEPXHOCTH CKIOHA OT
BO3/ICICTBUS JIMBHEBBIX M PEUHBIX BOJ. VX BBHIOJHSIOT U3 MECUAHBIX, TPABEIHUCTHIX,
rajJeyHblX TIPYHTOB, KAMEHHONM HAOpPOCKM M MOILEHUs, IIJIaKOTJIMHOOETOHa,
acanbra u acanbTodeTOHA, OETOHA U KEIE300€TOHA, TEOCUHTETUYECKUX TIIICHOK
U3 apMHUPOBAHHOI'O BBHICOKOIIPOYHOTO MOJMATHIICHA. J[1s 3aKkperuieHns 6eperoBoi
30HBI YaCTO UCTOJB3YIOT (PalIMHHBIE TIOMSIKU.

Ucnonvsosanue pacmumenvrocmu s 3aKPEIUICHHS] W OCYUIEHUS CKJIOHA
npeaycMaTpPUBAET CIUIONIHOE TPABOCESHUE, TTOCAAKY BJIAr000MBOTO KyCTapHHKA,
oOneceHue CkiioHa (Bs3, 1y0, KJI€H, JIUTIA, JIUCTBEHHUIIA).
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Uckyccmeennoe yniomuenue u 3axpenienue 2pyHmog Ha CKIOHE IMOCPEACTBOM
WHBEKIUN (IeMEeHTalusl, TIIMHU3ALIMS ).

Obecneuenue ycmoudu8oCmuy COOPYH#CeHutl B 30HE JEHUCTBUM OMOJI3HS BKJIOYACT
MEPOIPUSITHSL:

* yJaJeHue HEYCTOMYMBOrO MAacCHBa 10 KOPEHHBIX MTPOUYHBIX TTOPOJ;
* 3aKJIaJKy rI1yOoKuX (yHAAMEHTOB Ha YCTOMYUBBIE TOPO/IBI;

* YCTPOUCTBO (hyHAAMEHTOB M3 OYpOHAOMBHBIX CBali;
* MCITOJIb30BaHNE KAPKACHBIX KOHCTPYKITUH;

* apMHPOBAHHEC OTKOCOB T€OCUHTCTHYCCKMMU CCTKAMHU U KapKacaMu,

* IPUMEHEHHE KEJIE300€TOHHBIX T0SICOB;
* YCTPOKCTBO Ae(OPMAIIIOHHBIX IIBOB.

Tema 13. OcHoBBI reoMopo1orun

Penvegh. Tekmonuueckue, spozuonnvle u akkymyasamuenvie ghopmol peavega. Tunvi
penveda: pasHUHHbLL, XOIMUCIBIL U 2OPHBIL penved). 3Hauenue 2eomopghonocuu
07151 CMpOUmenbHoU Ompaciu.

Pesbed) — 3TO COBOKYITHOCTHh HEPOBHOCTEN 36MHOM MOBEPXHOCTH, CIATAFOLIUXCS

U3 Pa3HOOOPAa3HbIX AIEMEHTAPHBIX (OPM Pa3IMYHOIO NOPSAIKA.

PaznuuaroT KpymnHbie, CTpYKTypHbIE (GOpMBI pernbeda, 00pa3yrolue TOBEPXHOCTh
CPaBHUTEJIBHO OOIIMPHBIX TeorpapuyecKux paioHOB (TOPHI, pABHUHBI, HATOPbA ), U
MEHEee 3HA4YMTEJbHBIE 110 pa3MepaM »JJIeMEHTapHble (OPMBI HEPOBHOCTEH,
COCTABJISIFOUIME TTOBEPXHOCTh 3TUX OOBEKTOB penbeda.

CoueTanusi OJHOPOAHBIX (OPM, CXOAHBIX MO CBOEMY OOJIMKY, CTPOCHHUIO H
BEJIMYMHE W 3aKOHOMEPHO TMOBTOPSIOLIMXCS HA OINPEAEICHHOW TEpPUTOPHH,
00pa3yIoT pa3Iu4HbIC TUIIBI U PA3HOBUIHOCTH pelibeda.

[To obmemy xapakTepy MNOBEPXHOCTH pa3IM4alOT PaBHUHBI TOPU3OHTAJbHBIC,
HAKJIOHHBIE, BBIITYKJIBIE U BOTHYTHIE.

XOIMUCTBIN penbed sIBIASETCS OAHOM U3 pAa3HOBUIHOCTEN paBHUHHOTO penbeda. [To
bopMe U CTPOEHHIO HEPOBHOCTEM pa3NuyaroT TakKXke IIOCKOPAaBHUHHBIN,
BOJIHUCTBIA, CTYNEHYaTbli, OBPAXKHO-OATOUHBIA W JPYyrue pa3sHOBUAHOCTHU
paBHUHHOTO penbeda.

®opmbl peabeda — OTIEIBHBIC JIEMEHTHI peibeda, UMEIOIINE ONpeaeIeHHBIHN
BHEIIIHUI BUJI HA KapTaX TOPU30HTAIISIMHU.

Buabl peaseda:

- paBHMHHBIH (C1abomnepeceueHHass MECTHOCTB);

- XOJIMUCTBIHN (CpeHenepeceueHHasi MECTHOCTb);

- TOPHBIN (CHJIBHOIIEPECEUEHHAS] MECTHOCTD ).
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Buner penbeda ompenmensrorcss mo aOCOMIOTHBIM BBICOTaM, OTHOCHTEIBHBIM
MIPEBBINIEHUSM U TIPE00IaatoIIe KPyTU3HE CKATOB.

PaBHUHBI OAPA3/1eISIOTCSH HA:

- TOPU3OHTAJILHBIE;

- HAKJIOHHBIE;

- BBINTYKJIBIC,

- BOTHYTHIC.

Xo0JIMHCTBIN penbed moapa3ae/siioT Ha:

- IJTOCKOPABHUHHBIH;

- BOJIHUCTBIM;

- CTYIICHYATbIM;

- OBPKHO-0AJIOYHBIN U T.1.

[lo BenmMuMHE HAKIOHA 3€MHOM MOBEPXHOCTH BBIJEISIIOTCA CYOCOPUSOHMATbHBIE
nogepxHocmuy C yriaMd HakJIoHa 10 2° U ckaowbt — Oonee 2°. Dopwmbl
penbeda MOTYT OBITh 3aMKHYmMbIMU (XOTIM) U omKpbimuimu (0Bpar), goeHymuimu (B
OpOHKa) U guinykavimu (6apxaH), npocmuimuy (3aaMHA) U C1ONHCHBIMU (TOPHBIN
xpeber). Ilo pa3mepy BBIIETSIOT IUIaHETapHbIE (POpPMBI, Mera-, Makpo-, Me30-,
MUKPO- U HaHO(POpMEI penbeda.

®opmbl pesibeda KiIaccu(PUUMPYIOTCS M0 CBOEMY NPOMCXO0KICHHUIO:
- TEKTOHUYECKHE (POPMBI, BOZHUKIIINE B PE3YyJIbTaTE MPOLIECCOB ABUKEHUS 3€MHOM
KOpPBI (KpYIHBIE).
®opmel penbeda: ropHbIe XpeOThl, PABHUHBI, OKEAHUYECKHUE TTOHMKEHUS.
- 3pO3MOHHAsA, CBsI3aHa C paspyllammel padoTol Tekyduux Boj (arMmocdepHble,
peunsle, moa3eMHble). K HUM OTHOCSATCS: yIIenbs, peYHbIe IOJIMHBI, OBpard,
IPOMOWHBI.
- aKKyMYJSITUBHBIE - PEYHBIE TEppachl, AIOHBI, OapXaHbl, BCE TO, YTO SBISETCS
CJIEJICTBUEM HAKOIUIEHUS MPOAYKTOB MPOLECCa pa3pyLICHUs] TOPHBIX MOPOJ BOJOM
Y BETPOM.
DOpo3uOHHBIE U AKKyMYJSATUBHBIE (OpMBI pernbeda aKTUBHO MEHSIIOT CBOHM
OuYepTaHusl BO BPEMEHHU.
Hayka, wusywaromass ¢opmbel peinbedha U HX MPOUCXOXKICHUE, HA3BIBACTCS
reomopdonorueit. [Ton Bo3aeiicTBUEM HK30M€HHBIX areHTOB — BETPa, aTMOC(HEpPHO
WM TEKy4deH BOJBI, @ TAK)KE TOJI BIMSHUEM CHJIbI TSKECTH, UICT HEMPEPHIBHBINA
CHOC PBIXJIBIX MPOJYKTOB pa3pylIE€HUs TOPHBIX MOpoA. Takum o0pa3oM, MOKHO
TOBOPUTH O TOM, YTO JCHYAAILIMOHHBIE MPOLECCHI MPOSBISAIOT ce0s B pa3pylICHUN
TOPHBIX TOPOJ, 00pa3oBaHUM HOBBIX (HOpM penbeda, HEMPEPHIBHOM HAKOILICHUN
IPOIYKTOB pa3pyLIEHUs, UX IEPEHOCE B MECTA HOBOT'O OTJIOKEHHS.
K tunossiM popmam pesibeda OTHOCATCH:

56



1. Topa — xymonooOpa3HOe WM KOHUYECKOE BO3BBIIIEHHE C BBIPAKEHHBIM
OCHOBaHUEM - nojomBoi. Hebosbiias ropa Ha3pIBaeTCs XOJAMOM WM BBICOTOM, a
UCKYCCTBEHHBIN XOJIM - KypraHOM.

Puc. 41. I'opa, xonm

2. KotsioBuHa — otpunarenabHas popMma penbeda, HOHUKEHUE B IIpeienax Cyllu,
JHA OKEaHOB WM MOpeH, NPEeUMYILECTBEHHO OKpPYIJBbIX  OUYEpPTAHUM.
[To mpouCcX0XIeHNI0 Ha3eMHBIE KOTJIOBHUHBI JCNATCA HAa TEKTOHWYECKUE (TIporud
36MHOW KOpBI), JI€AHUKOBbIE (MOHMKEHUS MEXKIYy MOPEHHBIMU XOJMaMHu),
ByJIKAHWYECKUE (KaIbJEphl, KpaTepbl), IPO3MOHHBIC, KAPCTOBBIC, MEP3JIOTHHIC
(TEpMOKapCTOBBIE), DOJIOBBIEC, MpocanouHble (Cyppo3noHHBIE) U CMENIaHHOTO
npoucxoxaeHus. OcoOblil TN NPEACTAaBIAIOT MOJBOJHBIE KOTJIOBUHBI Ha JIHE
MOpel U OKEaHOB, 3aMKHYTO€ CO BCEX CTOPOH IMOHUKEHUE.

Puc. 42. KotiosuHa

3. Xpeber — BBITIHYTOE B OJHOM HaNpaBiI€HUM BO3BbIICHUE. JIWHUA,
paszesnsomas MpOTUBOIIOJIOKHBIE CKaThl XpeOTa Ha3bIBA€TCs BOAOPA3LIEIIOM,
TonorpauyeckuM rpeOHEeM U POCTO TPEOHEM.
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Puc. 43. Xpebet

4. JlommHa — BBITAHYTOE YIIIyOJIEHHE, TOHMKAIOLIEECs] B OJHOM HAaIpaBJICHUU.
[lepernObl CKAaTOB JIOIMIMHBI HA3bIBAIOT OPOBKAaMHM, a JIMHHS O JHY, K KOTOPOH
HaIlpaBJIEHbI CKaThl - TAIBBEPOM (BOJOCIMBOM). Pa3HOBHIHOCTH JIOUIUH - JOJIUHBI,
OBparu, OAJIKM, yIIeJbsl, KAHbOHBI.

e
Puc. 44. Jlommua

5. CemyIOBUHA — TIOHWKEHHE MEXAY BO3BBIIIEHHOCTSAMH, HAIIOMUHAIOLIEE 10
cBoelt popme ceasio. B ropax cenioBruHa, Kak MpaBUIIo, SIBISETCS IIEPEBAJIOM Yepe3
TOPHBII XpeOeT.

Puc.45. CemioBuna

JInst 3eMHBIX TOBEPXHOCTEH XapakTepHbl TUIBI penbeda, T.€. ONpeaeTeHHbIE
couetanusi ¢GopMm penbeda 3aKOHOMEPHO TMOBTOPSIOMIMXCS Ha OOIIMPHBIX
IIPOCTPAHCTBAX 3€MJIM, MMEKOIIMX CXOJHOE IPOUCXOKICHHUE B TE€OJOTMYECKOM
CTPOCHUH, OJHOTUIIHYIO HCTOPUIO pas3BuTHS. 11 KaXaoW TEKTOHUYECKOU
CTPYKTYPhl CBOWMCTBEHHA OIPEACICHHAsA WCTOPUS IBWXKCHUN 3€MHOU KODPBI, €€
WHTEHCUBHOCTb, PEXUM, HAKOIUIEHUE, IMPOSBICHHUS BYJIKAaHU3MAa M JApyrue
ocoOeHHOCTH. XapakTep peiabeda MOBEpXHOCTH 3€MIIM TECHO CBSI3aH C ITHUMU
TEKTOHUYECKHUMHU CTPYKTypamMH, M C COCTaBOM TOPHBIX MOPOJA, KOTOpbIE HX
oOpasytoT. IlosTomMy camble riaBHbIe 001aCTH 3eMIIM C OAHOPOIHBIM penbedoM U
ONMM3KOW HMCTOpPHEH CBOEro pas3BUTHS — TaK Ha3blBaeéMble MOPQPOCTPYKTYpHbBIE
00J1aCTH — MPSIMO O0TOOPaKarOT OCHOBHBIE TEKTOHUYECKHUE CTPYKTYPHBIE DJIIEMEHTHI
36MHOU KOPBI.
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[Iportieccrl Ha 3eMHOI TOBEPXHOCTH, KOTOPHIE BIUSAIOT Ha TJIaBHBIE (DOpMBI penbeda,
oOpa30BaHHbIE BHYTPEHHUMH, TO €CTh PHJIOI€HHBIMU IPOILIECCAMH, TAKKE TECHO
CBSI3aHBI C T€OJIOTUYECKUMU CTPYKTYPAMMU.

Tema 14. O01mue cBeAeHUus 0 MOA3€MHBIX BOJaX

T'uopoceonocus, eé obvekm, codepxcanHue u 636 ¢ 2eoozuel, 2uoponouell,
2uopasnuxou. Buowl 60061 6 copnblx nopodax. BooHnvie nokazamenu 20pHbIX HOPOO
(61a2oemxocms, 80000moa4a, 8000NPOHUYAEMOCHb, eCMEeCMBEeHHAs (NPUpPOOHast)
6l1AJICHOCIDb, cmenelb (Koagguyuenm) eraxcrnocmu. Ceolcmea Nno03eMHbIX 800
(niomHocms, memnepamypd, paouoaKmMu8HOCMb, NPUMECU, IHCECMKOCMb U
azpeccusrocmy). Ilonamue 0 80008MeWAOWUX U 80OOHENPOHUYAEMBIX NOPOOAX,
B8000HOCHOM 20pu3onme u Komnjaekce. IIpoucxodcoenue nOO3eMHbIX B0O.
Knaccugurayua noozemnuvix 600. I'eonocuueckas paboma nodzemHuix 600. 30Ha
aspayuu u 30Ha Hacvlyenus. Bepxoeodxa, Oorommvie u epyHmogvie B00bi.
Kanunnapnasa kavima. Ce0600Has nogepxHocmo, 3epKaio Uil yposeHsb cPYHMOBbIX
600 (YI'B). [lumanue epynmogwix 600 u pesxcum YI'B. Mecma pazepy3sku epynmoguvix
600 u pooHuku. Kapmwl cudpouszoeunc u ux 3HaueHue ONsL UHHCEHEPHO20
cmpoumenbcmad.
OOmue cBegeHNs 0 MOA3EMHBIX BOAAX

Bo/bl BepxHEN 4aCTH 36MHOM KOPBI HA3bIBAOT . Hayky o monzeMHbIX
BO/IaX, X MPOUCXOXKACHHUH, YCIOBUSIX 3aJ€TaHus, 3aKOHAX JIBUKEHUS, PU3NUECKIX
U XUMHYECKUX CBOMCTBAaX, CBA3AX C aTMOC(HEPHBIMH U IOBEPXHOCTHBIMU BOAAMU
Ha3bIBAIOT

IHoasemMHBbIe BOABI C/iysican UCHOYHUKOM 6000CHADICEHUA WA 3AmMpPYOHAIOM
cmpoumenbcnmeo TPUA 3aTOIJIEHUM KOTJIOBAHOB, KapbepoB, TpaHmed. OHu
IXYOULAIon MeXanHu4ecKue ceoucneq PhIXIbIX W TIAHUCTBIX TPYHTOB, MOTYT
ABJSATbCSL ArPECCUBHOM CPENOM ISl CTPOUTENBHBIX MaTEpUalOB, Pa3MbIBATh U
pacTBOPATH OPOABI ¢ 0O0pazoBaHueM MycTOT. CTPOUTENN JOJKHBI UCHOIB30BaTh
MOA3EMHBIE BOJbI B MPOU3BOACTBEHHBIX LIENISIX, YMETh OOpPOTHCS C HUMH MpHU
CTPOUTEIIbCTBE U SKCIUTYaTALMU 30aHUN U COOPYKECHUH.

Boga B 3emie HaxoauTCs B IOCTOSTHHOM JBUXEHUH. Kpyzoeopom 600wl 6 npupooe
CHOCOOCTBYET IMOCTOSSHHOMY BO300OHOBJIEHHUIO MPHUPOJAHBIX BOJ, B TOM YHUCIE U
noa3eMHbIX. B kpyroBopote Boabl Ha 3emiie €XeroaHo yyactByet oosee 500 Thic.
kM° Bozibl. HanGomee akTHBHO BO30OHOBIISIOTCS PEYHBIE BOJIBL.

Iloozemnwie 600b1 00pa3ylOTCS TPEUMYIIECTBEHHO MYTEM UHQUAbLMPAUIL.
ATMochepHble OCaaKu, pEYHBIE H JAPYrHWe BOABI 3a CUYET TpaBUTAIUU
MPOCAYMBAIOTCS MO KPYMHBIM IMOpaM MW TpemuHaMm mopona. Ha rimyOune oHHM
3aJIEP)KUBAIOTCS. HA BOAOYNOPE, BO3BHUKAIOT 2OPU3OHMBL  NOO3EMHBIX 600,
KonudecTBO BOJBI 3aBUCUT OT MHOTHX (haKTOPOB: Xapakrepa penbeda, coctaBa u
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BOAOIIPOHHULIACMOCTH I'PYHTOB, KJIMMAaTa, paCTUTCIbHOIO IIOKpPOBA, ACATCIbHOCTH
YCJIOBCKaA.

Boxapl 3eMHOM KOpBI TIOCTOSIHHO —TOIOJHSKOTCA — OGCHUTIbHBIMU — €00AMU,
BO3HUKILIUMU B TITyOHMHE 3eMJIM C BBIXOJOM Ha MOBEPXHOCTh 3€MJIM B BHJIE MAPOB U
ropsiYMX MCTOYHHMKOB IPU BYJIKAHUYECKOMN JESITENBHOCTU. B 30HaX 3amMemNJIEHHOTO
BOJI0OOMEHa 00pa3yroTCs TaK Ha3bIBAEMOTO
CEOUMEHMAWUOHHO20 NPOUCX0ICOeHIA N3 JTPEBHUX MOPCKUX OCAJKOB B Hadale
re0JIOTUYECKOW HCTOPUU 3EMHOM KOPBI.

Boanble CBOMCTBA IPYHTOB

Bnazoemkocms — cniocoOHOCTh TPyHTa BMEIIaTh M yAEpPKUBAaTh B cebOe BOAY.
Korza Bce mopsl rpyHTa 3amojHEHbI BOJAOW, TaKyl0 BIQXKHOCTb Ha3bIBAIOT HOJIHOU
61a20eMKOCMb10 Wi

['pyHTBI OAPA3AETAIOT HA éecbma enazoemrue (Topd, CyrIUHKH, TIIUHBL), C/1000
gnazoemkue (Mepreib, MeJ, pbIXJbIE IECYAaHUKH, MEJKHE IECKH, JIEcC) H
neenazoemrue (TaJIeYHUK, TPABUH, TIECOK).

Boooomoaua W, — criocOOHOCTb HACBIIIEHHBIX BOJIOM T'PYHTOB OT/IaBATh €€ B BUE
cBoOonHOrO crtoka. [Ipum 3TOM ¢u3nyecku cBsA3aHHAs BOJa M3 IOp TPyHTa HE
BbITeKkaeT. Haunbonbiieil BogooTAaueld 00dafar0T KPyHMHOOOJIOMOYHBIE TPYHTHI,
NECKU U CYNECH, KOTOPbIE MO BIUSHUEM IPaBUTALIMUA CIIOCOOHBI OT/AAaBaTh MOUYTH
BCIO HMEIOIIYIOCS B X IIOpax BoAy. B rmmHax BogooTnada O1M3Ka K HYJIIO.

Booonponuyaemocms — criocOOHOCTH MPOMYCKaTh IPABUTAIIMOHHYIO BOJY 4epe3
MOPBI TPYHTOB U TPEUIMHBI CKAJIbHBIX TPYHTOB. UeM OoJblie pa3mep mop v TpeluH,
TE€M BBIIIE BOAONPOHULAEMOCTh MOpod. llecox crocoben nponyckars Boay, a
[JIMHA €€ He MPOIMYyCKAaerT.

BononponunaeMocts  TpyHTOB (MM uX  (GUIBTPAIMOHHBIE  CBOMCTBA)
XapaKTepU3yeTcs (cm/c, M/u umm M/cyT),
MPEACTABISAIONIUM  COOOM  CKOPOCTh  JIBUKEHHUS  TOJ3EMHOM  BOABI  MpHU
TUAPABINYECKOM IPAUEHTE, PABHOM 1.

[To Benmuune Ky rpyHTHI pa3aensioT Ha: 1) éodonponuyaemvie — Kgp > 1 m/cyT
(raJleyHUKH, TPaBUM, TIECOK, TPCIIUHOBATHIC TIOPOJIbI);  2) HOJIYRpOHUUAEeMbLE —
Ky= 1 — 0,001 m/cyr (rnuHHCTBIE TeCKH, JEcC, TOpd, PBIXJIBIE PA3HOCTH
MECYAHUKOB, PEXKE MOPUCTHIE U3BECTHAKHU, MEPTen); 3) nenponuyaemoie — Ky <
0,001 M/cyT (ckana, rIMHBL).

Henponuniaemple TpPyHTBI SIBISIFOTCS  6000ynopamu, a TOIyIPOHULIAEMBIE W
BOJONIPOHUIIAEMBIE — 600OHOCHBIMU 2OPUOHMAMUL.
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CBoiicTBa M cOCTaB NMO/3¢MHBIX BOJ
K cBoiicTBaM MNOA3eMHBIX BOJA OTHOCAT: BKYC, 3arax, LBET I[PO3PAYHOCTh,
Temneparypy ¥ Jip., T.6. TaK Ha3bIBacMbIC
(onpenesnsiemMble MPU MOMOIIM OPraHOB 4yBCTB). OHM MOIyT YXYAILAThCS 3a CUET
pasIMuHbBIX NpuMecell (MUHEpPAJIbHBIX W OPraHUMYECKUX BEIIECTB, XMMHUYECKUX
AIIEMEHTOB).

Bazkocmo BOJAbI XApPAKTCPU3YCT BHYTPCHHCC COIIPOTHUBJICHUC 4YaCTHI CC
JABHXKCHHIO. HpI/I HarpeBeC BA3KOCTH IIOA3CMHBIX BOJ YMCHBIIIACTCA.

InekmponpoeoonHocms  BOIBI  ONPENENSIECTCS PACTBOPEHHBIMH  COJSIMH |
BbIpakaeTcs yAeabHbIM conpotuiieHueM 0,02 ...1,00 Om-m.

Paouoaxkmuenocms TON3EMHBIX BOJI BbI3BaHA NMPUCYTCTBUEM B HEH DIICMECHTOB
ypaHa, CTPOHITHS, IIe3Us, PaJivs, ra3000pa3HOM IMaHaIMK paaus-pagoHa u ap. Jaxe
HUYTOXKHO MaJIble MX KOHIICHTPAI[MH MOTYT OBITh BPSIHBIMU JUIS YEIOBCKA.

XuMuYecKkuil cocTaB MoJA3eMHBLIX BOJA. Bce moazemMHbie BOJBI COJAEpKAT
pa3IMyHOE KOJIMYECTBO pacTBOpeHHBIX coseit, razoB (O, CO2, CHs, HoS u np.) u
OPraHUYECKUX COCAUHECHUH.

Conu. 1o obmeMy coaepKaHHUIO XJIOPUIOB, CYIb(PATOB U KapOOHATOB MO/I3EMHBIE
BOJIbI pa3AeisitoTcst Ha npecnsie (10 1 /1 pacTBOpeHHBIX coneit), cosionosamupie (OT
1 mo 10 r/m), conensie (10 — 50 r/n) u pacconvr (6onee 50 1/m). Pe3ynbraTh
XUMHYECKOTO aHaJlM3a BOJBI BBRIPAKAIOT B BHC COCTaBa KaTHOHOB W aHWOHOB (B
MT/J1 WU MT-3KB/1T).

CyMMapHoOe€ cojiepKaHrue PAaCTBOPEHHBIX B BOJIE MUHEPAJIbHBIX BEIECTB HA3bIBAIOT
ooweit munepanuzayuei. E€ ycTaHaBIUBAIOT IO CyXOMY OCTaTKy (B MT/JI WJIU T/J1)
nocyie BbIMapuBaHus Bojabl mpu Temrepatype 105 — 110°C. Hawunyumumun
MUTHEBBIMUA KadecTBaMHM o0mamaroT Bogael mpu pH = 6,5 — 8,5. KommuectBo
PaCTBOPEHHBIX COJIEW HE MOJKHO mpeBbimaTh 1,0 /1. Boga aiis MUThEBBIX LieeH
JOJDKHA OBITH OECI[BETHA, IPO3pavHa, HE UMETh 3araxa, ObITh IPUSITHON Ha BKYC.

Azpeccugnocmsb no03eMHBIX 600 BBIPAXKAETCS B PA3PYIICHUH COJIIMU CTPOUTETBHBIX
MaTEepUajoB, B YaCTHOCTH, OpTiIaHieMeHTa. [Ipu crpoutenscTBe GyHIaMEHTOB U
MOJI3EMHBIX COOPYKEHUH HEOOXOIMMO yYMETh OIICHUBATh CTEIICHb arpeCCUBHOCTH
MOJI3EMHBIX BOJI M ONIPEIEISTh MEPhI OOPHOBI C HEM.

CrerneHb arpeCCUBHOCTH BOJ IO OTHOIICHHIO K O€TOHY 3aBUCHUT OT KO3 uireHTa
¢unbTpan TpyHTOB. Yem BbIIIE CKOPOCTh JBMKEHHSI BOJBI, TE€M CHUJIbHEE
MPOSIBIISIETCS] arPECCUBHOCTb.

AIrp€CCUBHOCTD ITOJA3CMHBIX BO/JL OBLIBaET:
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* obwekucnomuan — OLUEHUBAETCA MO BenuuuHe pH, B meckax Bojga CUMTAETCs
arpeccuBHoM, eciii pH < 7, a B muHax — pH < 5;

e cynbghamnasn — 10 copepxkanuro nona SOZ; npu ero copepxkanun 6osee 200 Mr/m
BOJIa CTAHOBUTCS arpeCCUBHOM;

* MaAZHE3UaNbHasA — YCTAHABIUBAETCS 110 COAEPKAHUIO HoHa Mg?*

® l<(l[)6()ll(lﬂlll(l}l — TIIO BOBHGﬁCTBHIO aneCCHBHOﬁ YIJICKHUCIIOTBI, 3TOT BHU]
arpe€CCMBHOCTHU BO3MOXKCH TOJIBKO B IICCHAHBIX I'PYHTAX.

B kauecTtBe Mepbl OOpbOBI C arpecCMBHOCTBIO MOJA3EMHBIX BOJ HCIOIb3YIOT
CHelUalbHbIe HEMEHTHI, TPOU3BOAAT TUAPOU3OISLIHUIO MTOA3EMHBIX YacTe 31aHMI
Y COOPYKEHUM, MOHWKAIOT TPYHTOBBIE BOJbI YCTPONUCTBOM JIPEHAXKEN U T. 1.

IPOSIBIISIETCS. B BUJIE OKHUCIIEHUS (pa3belaHMsl) UX MOBEPXHOCTEN ¢ 00pa3oBaHUEM
PKaBUMHBI 10| IEUCTBUEM KHCIIOPOA, aTPECCUBHOM YTIIEKUCIOTHI, MUHEPAJIBHBIX U
OpPraHUYECKUX KHCIIOT, COJIEH TSDKEIBbIX METaUIOB, CEPOBOAOPOJA, XJIOPUCTBIX U
HEKOTOpPBIX Jpyrux coner. C yderoM KOPPO3MOHHOM aKTUBHOCTH BOJ IO

OTHOIIICHUIO K MeTallaM BBIOMPAIOT MEPhI IO MPEIOTBPAIICHUIO BO3MOXKHOM
KOPPO3HH.

K.]Iaccm])mcaunn NnmoA3€EMHBIX BOJ. HOI[BGMHI)IG BOJAbI IIOAPA3ACIIAOT. 110
XapaKTCpy HUX HUCIIOJIb30BAHUA - XO034UCMBEHHO-RUMbEBbLE 600bl, mexHuuecKkue,
RPOMBIULIICHHbIE, MUHEPAIbHbIE, MEPMATIbHbBIE, 110 YCIIOBUAM 3aJICIaHus B 3EMHOU

KOpC (pI/IC. 52) - 68[))606001(‘”, ZpyHmoebnle, Mmedicniacnoenle, mpeuiuHHble,
Kapcmoeble, 8CUHOUL Méep3iomol. B HHXXCHCPHO-T'COJIOTHUYCCKUX HEJIAX ITOJA3CMHBIC
BOJbI KJ'IaCCI/I(bI/IHI/Ip}IIOT II0 THUAPABIMYCCKOMY IIPU3HAKY — 6e3nan0puble u
HanopHble.
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Puc. 46. Kiaccuduxarus mo3eMHBIX BOJ IO YCIOBHSM 3aJIeTaHHsI B 3eMHOM Kope
XapaKTepncTnKa THUIIOB IMOJA3¢€MHBIX BO/

3ona a3payuu pacnoyoKEHa MEXAY MIOBEPXHOCTHIO 3€MJIM U YPOBHEM I'PYHTOBBIX
BoJI. Haxg mOBEpXHOCTBIO MOA3EMHBIX BOJ PACIIOJOXKEHA 30HA IMOBBIIIEHHOU
BJIQKHOCTH — KAllMJUISIPHAS KalMa.

3ona naceluienua TpyHTOB PacrolodKeHa HUXKE YPOBHS IPYHTOBBIX BoJ. B Heli Bce
MOpbI, TPEUIMHBI, KaBEPHbl M IYCTOTHI 3allOJHEHbl TPABUTALIMOHHON BOJOM.
[Toa3zeMHbIe BOJBI LIUPKYJIUPYIOT B BHJI€ BEPXOBOJIOK, TPYHTOBBIX, apTE3UAHCKUX,
TPEIIMHHBIX U BOJl BEUHONU MEP3JIOTHI.

— JTO BPEMEHHBIE CKOIUIEHUS MTOA3EMHBIX IOl B 30HE a’palvu HAJl
BOJIOYIIOPOM B TIEPUO/Ibl OOMIILHOTO CHEroTasHus U 10x/iei. B ocraapHOE Bpems
9Ta BOJA HCHApPSIETCAd WA MPOCAYMBACTCA B HWXKEIEXKAIIUE CIOU TPYHTOB.
BepxoBoaku OIacHsl Uil CTPOUTENIBCTBA  MOATOIUICHUEM IIOA3EMHBIX 4YacTen
3JaHUNA ¥ COOPYKEHHM (TIOJIBAJIbI, KOTEIbHBIE U Ap.) P OTCYTCTBUU JpEHAXEH U
TUAPOU3OJISILUN.

HpI/I HHXCHCPHO-TCOJIOITMYCCKHUX U3BICKAHHAX B CyXO€ BPCMs I'0J1d, BEPXOBOJKA HEC
BCCTraa O6Hap}I)KI/IBaCTC5I. HOBTOMy €C IIOABJICHUC OJIA CTpOI/ITCJIeﬁ MOJKET OBITh
HCOXHNIaHHBIM.

- TOCTOSIHHBIE BO BPEMEHM W 3HAYMUTENIBHBIC 110 IUIOLIAAU
pacnpoCTpaHEHUs] TOPU3OHTHI MOA3EMHBIX BOJI Ha IEPBOM OT IOBEPXHOCTHU
Bozoynope. OHU XapakTEpU3YyIOTCs PSAOM IPU3HAKOB!

1. ImeroT cBOOOIHYIO TTOBEPXHOCTh, HA3bIBAEMYIO 2¢pKaiom (B pa3pe3e YPOBEHb).
[Tonoxenue 3epkajia 4acTo OTBEYAeT pelabedy MECTHOCTH, HO HEMOCTOSHHO.
Bonoymnop, Ha KOTOPOM JIEKUT BOJIOHOCHBIN CJIOM, HA3bIBAKOT J102/CEM, & PACCTOSIHUE

OT BOAOYIIOpa 40 YPOBHS IMOA3CMHBIX BOJA — MOU{HOCHIbIO BOJOHOCHOT'O CJIOA (pI/IC
47).

['pyHTOBBIE BOJIBI TPU CBOOOIHOM MOBEPXHOCTH O€3HATIOPHBI, HO BO3MOXEH
MECTHBIN HANop MPH 3aJIEraHUM JIMH3bI TJIMHBI B YPOBHE 3epkaia (puc. 48).

63



Puc. 47. I'pynroBas Boga: Puc. 48. Cxema BO3HUKHOBEHUSI MECTHOTO

Harmopa:
1 — ypoBens rpynroBoii Boasl (I'TB); 2 — P
MOIIHOCTb I'PYHTOBOM BOJIbI; 3 — JIOkKE 1 — rpynTOBas Boja; 2 — MMH3a IJIMHBL, 3 —
(Bomoynop) 3epKajio (ypOBEHb) IPYHTOBOM BOJbI; 4 —

Bojoymnop; H — BeicoTa Hamopa

2. Ilurarorcs IMIOA3CMHBIC BOJbI 3a CUCT aTMOC(i)epHI)IX OCaJIKOB M IIOCTYILICHUA
BOJbI U3 BOOAOCMOB 1 PCK, YTO HU3MCHIACT UX COCTAaB.

3. I'pyHTOBBIC BOJBI TPH HEMPEPHIBHOM JBIKEHUH U 00pPa3yrOT TIOTOKH IO YKIIOHY
Bojoynopa. WMHorma 3aneraior B (opme TpyHTOBBIX OacceiiHOB (puc. 55) B
HETOJIBIYKHOM COCTOSTHUH. [Ipy BBIX0/1e HAa TOBEPXHOCTH O0OPA3yIOTCS POJTHUKH WA
JIOKaJIbHAS TI0 TIIOMIAIU 3200JI09€HHOCTb.

i)
A,

Puc. 49. ®opwmsI 3aneranusi IpyHTOBBIX BOJ:

1 — rpyHTOBBII IOTOK; 2 — TPYHTOBBIN OacceiiH; 3 — BOJOYIOpPbI

4. KonuuecTBo, KauecTBO M TINyOMHA 3ajeraHusl TPYHTOBBIX BOJ 3aBUCAT OT
re0JIOTUYECKUX YCJIOBUW MECTHOCTH M KIMMaTudyeckux ¢akropoB. Ilpu
CTPOUTENILCTBE YAaCTO BCTPEYAKOTCS C TPYHTOBBIMM BOJAMH, KOTOPBIE 3aJIUBAIOT
KOTJIOBAaHbI, TPAHILEHW, HE ITO3BOJIAIOT HOPMAJIBHO JKCIUIyaTMPOBATh 34AHUA U
COOPYKEHUS.

OTPAXKAIOT XapaKTep MOBEPXHOCTU (3€pKajia) TPYHTOBBIX
BOJ (puc. 56). HA3bIBAIOT JIMHUU, COCAUHUIONIMUE TOYKU C
OJINHAKOBBIMU ~ a0COJIIOTHBIMH WJIA OTHOCHUTEJIbHBIMH OTMETKaMU YpPOBHEH
T'PYHTOBBIX BOJI.

3amepsicHHbIC YPOBHU TPYHTOBBIX BOJ B CKBa)XMHAX BBIPAXKAIOT B aOCOIIOTHBIX
OTMETKaX M HAJIUCBIBAIOT HaJ KaXJO0M CKBaXMHOW, a 3aTeM METOJOM
WHTEPIIOJSIIIMA  CTPOAT THAPOU3OTUTICHL. CeueHue THIPOU30THIC (YacTOTy WX
3aJI0’)KEHHWsI) BBIOMPAIOT B 3aBUCUMOCTH OT Macmitaba KapTel HU TYCTOTHI
pacnionoxenus Touek 3amepa ot 0,5 1o 10,0 m, game 0,5; 1,0 u 2,0 M. C nomMo1isto

KapThl THJIPOU3OTHUIIC (COBMEIICHHOW C TOMOrpauYecKOr KapTOi) MOXKHO
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BBISICHUTD HalPaBJICHUE U CKOPOCTH JIBMXKEHMSI TPYHTOBOTO IOTOKA B JIF000 TOUKE,
a TaKKe OMNpeNeNuTh TIyOMHy 3ajmeraHusi BOAbI (MO Pa3sHOCTH OTMETOK
TOPU30HTAJIEH U TUAPOU3O0THIIC).

730 28 2%

Puc. 50. Kapra rugporuzoruric (CIiomHbie JUHHA — TOPU30HTAIH OTMETOK ITOBEPXHOCTH
3eMJn; NyHKTUPHbIE JUHUHM — YPOBHU MOA3EMHBIX BOJI (THIAPOU30TUIICHI)

Tema 15. 3aKoHOMEPHOCTH ABHKEHUS MOA3EMHBbIX BOJL

Dopma 3anecanus SpyHmMosvix 600. Apmezuanckue uau HANOPHBIE BOOUL.
H36bimounvii  eudpocmamudeckutl  Hanop  HAO  BOOOYHOPHOU  Kpoeiell
apmesuanckozo niaacma. Illvezomempuyeckuii Hanop u nve3OMemMpudecKull
ypoeenb. Apme3suanckue baccelinvl, Ux 001acmu NUMAHUS, HANOPA U PA3SPy3KU.
Kapmeut cuopousonves. Hzobpasicenue noozemuulx 600 Ha pa3pe3ax.

Ilomoku  noosemmuvix  600. (OCHOBHbIE — 2UOPOOUHAMUYECKUE — DNEeMEHMbl
PurLbMpayUoOHH020 NOMOKA. €20 MOWHOCMb, WUPUHA, PACX00, BeUHUHA HANopd,
2UOPABIUYECKULl VKIIOH (2padueHnm), JTUHUU MOKO8 U JUHUU PABHbIX HANOPO8
(axeunomenyuanvt). Illowsamue o0 OelcMBUMENLHOU CKOPOCMU OBUICEHUST U
ckopocmu  Quavmpayuy noo3emMHwvix 600. 3axkon Jlapcu u 8000npoHuUYAEeMOCMb
epyumos. Onpeoelienue HanpasieHuss U O0eucmeumenbHolu CKOpoCmu NnoO3eMHbIX
600. [Inockuti u paouanvHslil NOMOKU NOO3EMHbIX 800. Bvieod opmyn npumoka
CPYHMOBLIX U APME3UAHCKUX 600 K CKeadicuHe, Kauage. IopuzonmanvHulii u
8epMUKANbHBIU OpeHadicu. Booononuoicenue.

Me:kmiacToBbie MoJa3eMHbIe BOAbI PACIIONAraloTCsl B BOJOHOCHBIX TOPH30HTAX
Mexay  BomoynopamMu. OHH  OBIBAIOT  HEHAINOPHBIMU WM HATIOPHBIMU
(apresuanckuvn). Henanopuvie 6001 BCTPEUYAIOTCS CPaBHUTEIBHO penko. OHU
CBS3aHbI C BOJOHOCHBIMH CJIOSIMH, 3aIllOJIHCHHBIMHA BOJOW TTOJTHOCTHIO HIJTH

yacTU4HO (puc. 51).
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CBSI3aHBI C 3aJ€raHUEM BOJOHOCHBIX CJIOEB B
BU/JIE CHHKJIMHAJIEW WM MOHOKIMHANIEH (puc. 52 u 53). [lnomaae pacnpocTpaHeHUs
HAIOPHBIX BOJIOHOCHBIX TOPU30HTOB Ha3bIBAIOT apme3uancKum
oacceitnom . HaropHbIX TOJ3EMHBIX TOPU30HTOB MOXKET OBITb HECKOJIBKO.
HanopHocTs BoA XxapakTepu3yeTcs Ibe30METPUIECKUM YPOBHEM.

Kapmut 2udpouszonsves. JInann, COETUHSIOMNE TOYKU C OJUHAKOBBIMU OTMETKAMU
MbE30METPUIECKOTO YpOBHS, Ha3bIBAIOT 2uopouzonve3amu (v
nvezouzocuncamu). Ilo xapTe THIPOW30IBE3 M3YUYAIOT YCIOBHS (OPMUPOBAHUS
MOTOKOB apTE3UAHCKUX BOJI, ONMPEACIISIOT HAMPABICHUE UX JBUKEHUS, BHIICISIOT
YY9aCTKH BO3MOKHOTO CAMOM3JIUSHMS, YCTaHABIWBAIOT THIPABINYECKYIO CBS3b
HAIMOPHBIX BOJI C PEKaMU U Jp.

(\LT—E o R Ay

i - . - "

Z /;////42’7//////////////2

Puc. 51. MexnnacToBas HEeHarlopHasi BoAa: 1 — rpyHTOBast BoJia; 2 — EepBbIM BOAOYIOP;

3 — MeXKITIacTOBask BoJa; 4 — BTOPO BOJOYIIOP

RILIE

SN2
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Puc. 52. Apre3nanckasi BoJia NpU MOHOKJIMHAJILHOM 3aJIETAHUU CJI0€B: 1 — BOJOYIOPHI; 2 —
BOJIOHOCHBIH cJ0M; 3 — 001acTh MUTaHUS BOJON; 4 — OypoBasi CKBaKHHA; 5 — TbE30METPUUCCKHI
ypoBeHb; H — BbicoTa Hanopa

Puc. 53. Apre3sunanckuii 6acceiiH Ipy CUHKIMHAJIBHOM 3aJIeTaHuM cioeB:1 — Bogoynop; 2 —
BOJIOHOCHBIH CJI0M; 3 — OypoBbl€ CKBaXKUHBI; 4 — 007aCTh MUTAHUS BOJIOK; 5 —
be30MeTpHUUecKuil ypoBeHb; H — BbicoTa Hanopa

J_IBI/DKCHHE MoA3€MHBIX BO

3akoHbl aBHKeHHsI. [lomg3eMHBIE BOJIBI MOTYT TEPEIBUTATHCS B TPYHTAX IyTEM
uHpuIbTparuu 1 GunbTpanud. UHQuIbTpaums Boasl IPOUCXOIUT B MOpax C UX
YaCTUYHBIM 3allOJJHEHHEM BO3JYXOM HWJIM BOASHBIMH TapaMH B 30HE a’pallvu.
OuibTpanys B BUAC ABWKYIIETOCS MOTOKA MPOUCXOIUT MPHU TTOJTHOM 3arOJTHEHUN
1op BoJI0M. J[BH>KEHHME IPYHTOBOTO MOTOKA B BOJIOHOCHBIX CJIOSX (TaJICUHUKE, TTECKE,
CYIIECH, CYTIMHKE) WMEET NaApaiie/ibHO-CIPYUYAmblil Wil  JTAMUHAPHBLIL
xapakmep W TOTYUHSAETCS 3akoHY Jlapcu. B KpymHBIX ITyCTOTax IPOMCXOJUT
BUXPEBOC WM MYpOYIeHIMHOe 08U CeHIe BOIBI, HO CPAaBHUTEIHLHO PEIKO.
JIBMKEHME TIOJJ3EMHBIX BOJI MOYKET OBITh YCHIAHOGUGUIUMCA U HEYCIAHOBUBUIUMCA,
HANOPHLIM U OE3HANOPHBIM. UMEIOT BOJIOYTIOP
CHU3Y M CBOOOJHYIO MTOBEPXHOCTh CBEpXY. Takue BOABI IEPEIBUTAIOTCS OT OoJjee
BBICOKHUX MECT K HU3KUM (pHuc. 54).
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Puc. 54. Cxema Ge3HanopHO# (UIBTPAIIH IPYHTOBOM BOJIBI

Paznocts HanopoB AH = H1 — H; B ceuenusx 1 u Il o0ycioBnuBaeT nBUKEHUE BOABI
B HampaBieHun ceueHus II. CkopocTh NBMXEHHS BOJHOTO TMOTOKA 3aBUCUT OT
pazHoctu Hamopa (ueM Oombine AH, Tem Ooiibllie CKOPOCTb) W JUIMHBI MYTH
dmipTpanum |.

OtHomrenue pasHoctn Hamopa AH x jmHe nytd ¢uibTpanuu | HaseBaroT
2UOPABTUYECKUM VKIOHOM (CUOPABIUYECKUM 2PAOUEHINOM)

| =AH /.
COBpGMGHHEl}I TCOPUA ABMKCHUS ITOA3CMHBIX BOJ 6a31/1pyeTc;1 Ha 3aKOHC I[apcn:

Q = KgdAH/ = kpAl,

rae Q — pacxos BOABI TN KOTMYECTBO (PHIIBTPYIOIIEHCS BOIBI B €IUHUILY BpEMEHH,
M%/cyT; Kp — k0opduimenT QuibTpanuu, M/cyT; A — IIoma b HOMEPEIHOTO CeYeH s
noToka Bogpl, M%; AH — pa3HocTs HaropoB, M; | — uHa 1yt GuiasTpamu, M.

HcTounuku (KIH0YU, POJTHUKH) - MECTA €CTECTBEHHBIX BBIXOJIOB BOJIBI HA JTHEBHYIO
1oBepXHOCTh. [Ipu mpope3aHun rpyHTOBOM BOJBI 3pO3MOHHOM CETHKO BO3HHUKAIOT
HUCX00AU{Ile UICTOYHUKU: COCPeOono4ueHHble BBIXOISIT TOTOKOM B OJHOM MECTE,
paccpedomoyennple — TPOCa-YMBAHUE BOJBI HA CKJIOHE 4Yepe3 CJIOM TJIMHUCTOIO
rpyHtra. HamopHbele BOABI MOTYT JAaBaTh Qonmanupyiouiue (eocxoosujie)
WCTOYHHKH.

®opma JABHKEHHMSI TOTOKOB TPYHTOBbIX BOA. Ha cTpouTenbHbIX WIH
XO3SMCTBEHHBIX IUIOMIAJKAX TPU YCTPOWCTBE JpeHakel HeoOXOJAMMO 3HATh
HaNpaBJICHUE JBUKEHHUS IOTOKOB BOABI B 3aBUCUMOCTHA OT MECTHBIX T'€0JIOTHYECKHUX
YCIIOBUM, penbeda MECTHOCTH U APYrux (akTopoB. PaznuyaroT moToku niockue,
paouansuvle (cxooawueca u pacxooswuecs) u Kpusoauneiinvte (puc. 55).
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Puc. 55. ®opMbl TOTOKOB TPYHTOBBIX BOJI: a — IUIOCKHI; O — paJiMalIbHBIN PaCXOSIINICS; B —
pagvaNbHbIA CXOMAIIUNCS; T — KPUBOJIMHEMHBINA

[To xapTe THUAPOW3OTHIIC HAIMpPAaBICHHE IMOTOKA YCTAHABIMBAETCS MO BBICOTHBIM
orMeTkaM Tuapousorunc (cMm. puc. 50). MOXHO TakKe HCIOJIB30BaTh METOJ
KpacuTened (WM conei), Korna B IEHTPAIbHYIO (ONBITHYIO) CKBAaXXHUHY BBOJST
CUJIBHBIN KpacuTesb (HampuMmep, METUIICHOBBIN roy0oi, 1iea0uHo-(roopeciienH
U T.J.), NOSIBJICHHE KOTOPOTO B OJTHOM M3 HaONIONATEIbHBIX CKBAKUH YKa3bIBAaET
HaIpaBJIEHUE MOTOKA BOJIBI.

OuIbTPAlMOHHBIE  MOKa3aTeJqd  TPyHTOB. OIHMM U3 OCHOBHBIX
(UIBTPALIMOHHBIX MapaMETPOB SIBIIACTCS — 3TO
CKOPOCTh (hUIIbTpaluu npu HaropHoM rpaguente | = 1. OH 3aBUCHT OT pa3MepoB U
dopMbI 1Op, CBOMCTB BOJABI (BA3KOCTh, IUIOTHOCTH), MHUHEPAJIBHOTO COCTaBa

I'PYHTOB, CTCIICHU 3aCOJICHHOCTH U JIP.

Bs3kocTh BOABI 3aBUCUT OT TEMIEpaTypbl, IOITOMY HEPEAKO BBOIUTCSA
TIONIPAaBOYHBIN TemriepaTypHblid kodpdumuent (0,7 — 0,03) ans npuBeneHus K
eauHoit Temmeparype 10°C.

Memoowt onpedenenusn. 1TpubmokeHHO onieHuBaOT Ky MO TaOJUYHBIM JaHHBIM
(Tabm. 2).

Tabnumna 2

<9

XapakTepuCTHUKa MOPOL

Koaddurment
bunsTparmmu Ky, M/cyT

1

2

O4eHp XOpOILIO MPOHULAEMBIE TAJICYHUKHU C KPYITHBIM
[IECKOM, CWJIBHO 3aKapCTOBAHHBIE U CUIIBHO TPEILIMHOBATHIC
IIOPOJIbI

XOpo1I0 NPOHULIAEMBIE TAJICYHUKHU U TPABUN, YACTUYHO C
MEJIKUM [ECKOM, KPYITHBIN [IECOK, YACTBIN CPEAHUN NECOK,

100 — 1000
u 0oJtee

100 -10
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3aKapCTOBAaHHbBIE, TPEIIMHOBATHIE U APYTHE TIOPOJIBL.
[IpoHuIIaeMBble TalleuHUKH U TPABHIA, 3aCOJICHHBIE MEJKHM
TIECKOM U YaCTUYHO TIIMHOM, CPETHHE ITECKH B MEJIKHUE, 10-1
c11ab03aKapCTOBAHHBIC, MAJIOTPEIIMHOBATHIC U JIPYTHE TOPOJIBI
CrnabomnpoHuiiaeMble TOHKO3EPHHUCTBIE MIECKH, CYTIECH,
CJ1a00TPEIIMHOBATHIE TOPOIbI

Becpma cimrabonpoHuiiaeMblie CyriTHHKA 1-0,1

[TouTn HEMPOHWITAEMBIE TJIMHBI, INIOTHBIC MEPTEITN U IPYTHE

MOHOJIUTHBIE CKaJIbHBIC TTOPOIBI 0,1-0,001
< 0,001

bonee o6ocHoBanHbie 3HaueHust Ky 0aroT pacuemmnvie, 1a00pamopmnsie u noaieeple
METO/Ibl. PacdueTHble METOIBl HUCIHOJB3YIOT MPEUMYLIECTBEHHO [JIs IECKOB H
rpaBeucThiX MopoJ. OHU CBSA3BIBAIOT KOAGOUIIMEHT (PUIBTpAIMU TPyHTA C €ro
IPaHyJIOMETPUUYECKAM COCTABOM, IOPUCTOCTHIO, CTEIIEHBIO OJAHOPOJIHOCTH U T, I.

Jlabopamoprpie METOABI OCHOBAHBI HA U3YUYEHUU CKOPOCTH JIBUKEHHUS BOJIBI Yepes
oOpa3el] rpyHTa ITpU pa3IMUHbIX TpaiieHTax Haropa. Bee npubopsl 11 3 Tux 1emnei
MOTYT OBITh MOJIpa3/IeJICHbI Ha JIBa TUIIA: C IOCTOSIHHOM HAIlOPOM U C TIEPEMEHHBIM.

[Ipubopsl ¢ MOJETUPOBAHUEM TOCTOSIHCTBA HANOPHOrO TIpajMeHTa, T.€.
ycTaHoBUBIIerocs nBwkeHus (mpubopst Tuma, Tuma-Kamenckoro, TpyOka
koHcTpykiuu CIIELII'EO), npumeHMMBI B OCHOBHOM JUIsl TPYHTOB C BBICOKOM
BOJOITPOHNULIAEMOCTBIO, HAIIPUMED JJIS IECKOB.

Pacxoa miockoro rpyHTOBOro moroka. TUNWYHBIA OPUMEDP //10CKO20 TIOTOKA —
JBIDKEHUE TIOJI3EMHBIX BOJI K TPAHIIESM, IITOJBHAM U JIPYTUM TOPU30HTAIBHBIM
BbIpaboTkaM. [IOCKMIE TOTOK MOXKET OBITh TPYHTOBBIM (O€3HAMOPHBIM) U
NepeMenIaThCsl B OJJHOPOAHBIX U HEOJHOPOIAHBIX IJIACTaX, MPU TOPU30OHTAIBHBIX U
HAKJIOHHBIX BOJOYJIOpaX.

[Ipu onpenenennn pacxojia TpyHTOBOro (0€3HANOPHOTO) MOTOKA HA €IMHUILY €TO
IIUPUHBI B OJHOPOJHBIX TpyHTaX (puc. 56) Ha yyacTke oT ceuenus | 1o ceuenus 11
UCTIONb30BaH 3aKkoH GubTpanuu Japcu.
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Puc. 56. Cxema Ju1st pacueTa IJIOCKOro OTOKA IPYHTOBBIX BOJ] C TOPU30HTAIBHBIM (2) U
HaAKJIOHHBIM (0) Bogoynopamu

B HeoAHOpOAHBIX BOJIOHOCHBIX IUIACTaxX MJisg OIpeAeieHus pacxoja IOTOKa
MOA3EMHBIX BOJI BBOJUTCS CcpeaHee 3HaueHUE Kip.cp.

IIpUTOK rPYHTOBBIX BOJ K BOJ03200PHBLIM COOPYKEHHUSIM. — 3TO
COOPY>KEHHS, C TTOMOIIBIO KOTOPHIX MPOUCXOJUT 3axXBaT (3a00p) MOJA3EMHBIX BOJI
JIJIsl BOJIOCHA0KEHUSI, OTBOJI UX C TEPPUTOPHUIN CTPOUTENHCTBA WIIM IIPOCTO B LIEIISIX
MOHWKEHUSI  YpOBHEW  TpyHTOBBIX BOjA.  CyIIECTBYIOT  BEPTUKAJIbHBIC,
TOPU30HTAIBHBIE U JIYYEBbIC TUIIBI ITOA3EMHBIX BOJI03a00PHBIX COOPYKEHUM.
Bepmurxanvusie BOA03a00pbl — OypOBBIE CKBKMHBI M IIaXTOBBIE KOJIOJIIBI,
20puU30HmanIbHble — TPaAHIICH, TallepeH, IITOJIbHU, J1y4eebie — BOJIOCOOPHBIC
KOJIOJIIIBI C BOJIOIPUEMHBIMH JTy4aMU-(PUIbTPAMH.

Bono3abopel ObIBatOT odunounsie u zpynnoevie. Ceéepuiennpie BCKPHIBAIOT

BOJOHOCHBIM TOPU30HT Ha IIOJHYIO €r0 MOIINHOCTb, & HeCOGepUieHHble  — Ha
HEIIOJIHYIO.

BpeMeHHbI OTBOJ BOABI (WJIM CHUKEHUE YPOBHS) Ha IEpUOJ MPOU3BOJICTBA
CTPOUTEIBHBIX PAaOOT HA3bIBAIOT CTPOUTEIBHBIM , @ Ha BECh NEPUOJ

AKCIUTyaTalnu O0beKTa — .

Jlenpeccuonnsie 6oponku. I1py 0OTKauke BOJBI BCIEACTBUAE TPEHUS BOJBI O YACTULIBI
IpyHTa BO3HHMKAET BOPOHKA jernpeccui ¢ GOopMOM B MiaHe ONM3KOM K KpYry, a B
BEPTUKAJILHOM Pa3pe3e ¢ KPUBOIMHEHHBIMU JTUHUAMHU (pUC. 57).

1

Puc. 57. JlenpeccuonHast BopoHka: 1 — Touka OTKauku; 2 — HOpPMAJIbHBIN YPOBEHb; S — OHIKEHUE
YPOBHS B LIEHTPE BOPOHKU; R = paaunyc BopoHKH
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JENPECCUOHHOM BOPOHKM R M KpyTHM3Ha KpHUBBIX JEMPECCHI
3aBHUCST OT BOJONPOHUIIAEMOCTH IPYHTOB.
3nauenue R MoxxHO orpeaenars: 1) mo dopmynam, 2) OypeHUEM CKBaXKUH U 3) 1O
aHAJIOTUH C JIEUCTBYIOIUMHU BOJI03a00paMHU.
N3 popmyn ucnons3yror pacuet Kycakuna (11711 HeHalmOpHOM BOJIbI).
Bypenue ckBakuH aaet TouHble 3HaueHus R, HO 3T0 paboTa Tpyaoemkas (puc. 67)
OpueHTupoBOYHBIE 3HaUCHUS R Ha kaxcovie 10 m nonuscenus 600vl IPUBEICHBI B
Tabn. 9 [2], a JenpeccuoHHbIE BOPOHKH B Pa3HBIX TPyHTax — Ha puc. 68. XopoIio
BOJIOITPOHUIIAEMBIE I'PaBUI U TECOK UMEIOT IIMPOKUE BOPOHKHU € OOJIBIINM PAIAYyCOM
BIMSIHUSA, Y CJIa00 BOJOMPOHHUIAEMBIX CYTJIMHKOB Ooyiee Y3KHE€ BOPOHKH C
HeOOIbIIMM 3HaueHueEM R.

Tabnuma 3
TpyHTI Pannyc BIJ\'I/II/IHHHH R,
MenKko3epHUCTHIE TTECKU 50— 100
CpennHue necku 100 — 200
Kpynzble necku 200 - 400
OdeHb KpyMHBIE TIECKH, 400 — 600 u 6o7ee
TICYHUKH

A
3 4

kY
o yyiBll
SRRES

I i
Puc. 58. Onpenenenne paguyca BIUsIHUS OTKaYKu R 110 OypOBBIM CKBaXuHaM: 1 — CKBayKHUHA TSI
OTKA4KH BOJIBI; 2 — 6 — CKBaKUHBI IS 3aMepa YPOBHEH BOIBI

Puc. 59. JlenpeccnoHHbIE BOPOHKH B Pa3HBIX TPYHTAX:
1 — rpaBwif; 2 — necok; 3 — CyrJIMHOK
B meckax ykimoHbl KpUBBIX Aenpeccuii coctaisroT 0,02-0,006, a B cyrimakax 0,1-0,05.
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Bopononu:xene ypoBHeil IPYHTOBBIX BO/J HA CTPOUTEJbHBIX IJIOIIAAAX MOXKET
OBITh IOCTUTHYTO TAKUMH TUIIAMU JIPEHAXKEHN:

* CaMOTEKOM IIOJBI C TIOMOIIBIO TMOA3EMHBIX Tallepeid B TIyOWHE CKIIOHA,
nepepe3aronux BOAOHOCHbBIE ciou (puc. 60);

* IPUHYIUTEIHLHON OTKAYKOW OTKPBITHIM CITIOCOOOM HACOCOM, YCTaHOBJICHHBIM 32
ero npexaenamu (puc.61) unu 3akpeIThiM criocoOoM ycraHoBkamu (JIMY) B BHIe
cucTeMbl UTIOPUILTPOB (puc. 62), KOTOPHIE yCTAaHABIUBAIOT BOKPYT KOTJIIOBAaHOB
VI BJIOJIb TPAHIIIEH W IPUCOCTUHSIOT K BCACKIBAIOIIIEMY KOJUIEKTODY;,

¢ OTBOAOM BOJBI I10 TOPHU30HTAIN WUJIH BCPTHUKAIHU,

* OTKAQYKOM BOJBI .
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Puc. 60. [ToxzemHuas BojtocOOpHas rayiepes:
1 —ranepesi, 2 — OTOK IPYHTOBOM BOJIbl, 3 — BOJIOHOCHBII IPYHT;

4 — BO3MOIKHOE OITOJI3HEBOC TCIIO0, 5-— BOAOYIIOP
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Puc. 61. OTKpBITHIN BOOOTIIMB U3 KOTJIOBAHA!

/ i ﬁ%
TERrA /WB/

1 — mpusimok (3ymnid) ¢ GpuibTpom; 2 — Hacoc; 3 — BOJIOYIIOP
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Puc. 62. OcyieHure KoT/i0BaHa UTJI0QUABTPaMu: 1 — CTpOUTE/IbHBIA KOTJ/IOBaH; 2 —
uraopuabTpsbl; 3 — Bogoynop; H — ypoBeHb o/j3eMHOM BO/bl; S — MOHMXKEHUE YPOBHS

BOJIBI

C nomomnisto JIMY noHmxatoT ypoBeHb BOAbI Ha 4,5 M (0qHUM sIpycoM) B nieckax ¢ Ky
ot 1 —2 10 40 — 50 m/cyrt. IIpu riry0OKOM BOJTOHOHMKEHUU PUMEHSIOT 2 WK 3 apyca
YCTaHOBOK. JIJis1 OCyIlIeHusI MEJIKUX U MbUIEBAThIX MeckoB wiu cynecent ¢ Ky = 0,01 —
1,0 M/CyT TpPUMEHSIOT 2KEKTOpPHBIE WIIOPWIBTPBL, CO3/1aBas BaKyyM B
BOJIOHACBIILIEHHOM  TpyHTE, Yyiydlllags BOAOOTHAaYY M  ycuwiuBasg 3(PQekT
BOJIOITIOHV>KEHUS.

Ome00 600b1 OT KOTJIIOBaHA MOKHO OCYIIECTBJIATH [0 TOPU3OHTAIN APEHAKHBIMU
TpaHIIESMH, M 1O BEPTUKAIA KOJOAUAMH U OypOBBIMH CKBa)XMHAMHU.
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FopmonTaHbele APCHAXKXHBIC TpaHIICHU 3arJIYGHSIIOTCH B BOJOHOCHBLIC CJIOHM U
OBIBAIOT OMKpPbIMbIMU U 3AKPLIMBIMU .

Cucmemor Openanceir. Ha 3amumaeMblx OT IOATOIUIEHUS TEPPUTOPHSIX
MIPUMEHSAIOT CIIEAYIOUIAE CXEMbl IPEHAXKEU: 0O0HOJIUHCHHYIO, O8YXIUHEUHYIO,
MHO20UHEUHYI0, KObUeBYI0 U KOMOUHUPOBAHHYI0 € OTBOJOM BOIBI 3a CYET
CaMOTEKa.

Jluneiinas cxema B BUJIE TOJIOBHOTO JIPSHAXKA HCIIOIB3YETCS ISl TIEPEXBaTa MOTOKa
TPYHTOBOM BOJIBI BhIIIE 00BEKTa (puc. 63).

Puc. 63. ['onoBHOI ApeHax (TUTaH U pa3pe3 ydacTka): 1 — HampaBlIeHUE TIOTOKA BOJIBI; 2 —
TOJIOBHAS JIPEeHA; 3 — CMOTPOBBIE KOJIO/IIBL; 4 — MOHMKEHHBIA YPOBEHD BOJIBI; 5 — 37aHUS

Bepezoeoui openasric. OnHONMHENHAS CXEMa — 3TO OJIMHOYHAS MTPOTSKEHHAS IPEHA,
pacmoJioKEHHAasT BIIOJIb OJAHOW W3 TPAaHUI] 3allMIIaeMor Tepputopuu. [ onoBHas
JIpEHA TMEPEXBAThIBAET MOTOK T'PYHTOBOM KOJBI OT BOJOpA3/eia U Pacrojaracrcs
B0/ BEpXHEH I'paHMIIBI 3allUIaeMoil Tepputopur. beperosast apena (puc. 64) y
HWDKHEW TpaHUIlbl BJIOJIb Oepera BoJioeMa CIIYXKUT ISl epexBaTa IPYHTOBBIX BOJ] CO
CTOPOHBI Boiopasziesna. Bosl co cTOpoHbI Oepera MOKeT MepexBaThbiBaTh U TOJIOBHAS
npeHa. beperoBoit npeHak B BHJE IBYXJIMHEHMHOW CXEMbI 00CCIICUMBACTCS JIBYMS
JTUHEHHbIMU apeHamu. [lepBas u3 IByX APEH BBIMOIHSIET POJib OEPEroBOid, a BTOpast
— TOJIOBHOM JIPEHBL.

Konbuesoit Openaxc 3amuiiaer oOT TOATOTUICHUS TIOABAJIbHBIC TIOMEIICHUS
OTJICTBLHBIX 3JJaHUHN WX HEOOJNBIINE YIACTKH, a TAK)KE UCTIOIB3YETCs NIt OOPHOBI ¢
MOJITOTUICHUEM OTICIIBHBIX COOPYXXEHUH ¢ TIyOOKMMH (yHIAMEHTaMH ITyTeM
nepexBara BOJIbI 110 KOHTYPY y4acTKa. J[peHa)k BBIMOITHSIIOT B BUJIE KOJIbIIA (CM. PHC.
64), nomykosbiia [1- wu I'-o6paznoit hopmbl. COpOC BOI OCYIIECTBIISIIO CAMOTEKOM
MIPU MaJIOM 3ariy0JIeHUU WM HACOCHOM CTaHITUEH MpU OOJIBIIOM.
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Puc. 64. beperoBoii npeHax (IiaH U pa3pe3 ydyacTka):

1 — GeperoBast 1peHa; 2 — NOHUKEHHBIM YPOBEHb BOJIbI; 3 — 3/1aHUE

||¢ —_ — = .= T . T

! 1
| | J'
Puc. 65. Konb1eBoit npeHax (IuiaH u pa3pes yyacTtka): 1 — IpeHsl; 2 — CMOTPOBBIE KOJOIBI; 3 —
cOpocHast yacTh JIpeHaka; 4 — IOHWKEHHBIN YPOBEHb BOJIBL; 5 — 3/1aHUs

Cucmemamuueckuii OpeHarc B BUIAE MHOTOJIUHENHOM CXEMBI NPUMEHSIOT IIPH
MaJIO¥ MOIIHOCTH BOJAOHOCHOTO CJIOs Il PABHOMEPHOI'O U JUIUTEIBHOIO OCYLICHUS
3HAUUTEIBHBIX TEPPUTOPUUA. B 3aBUCUMOCTM OT TI'€0JIOTMYECKOrO CTPOCHHUS

TEPPUTOPUU 3TOT APEHAK MOXKET OBITh WIIN (puc.
66 u 67).
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VILL LS PSS,
Puc. 66. CucremaTrueckuii IpeHak TOPU30HTAIBHOTO THUIIA:
a— maH; 0 — paspes; 1 — apeHsl; 2 — IPEeHaXKHbIH KOJIJIEKTOD;
3 — cMOTpOBOIi KOJ0OeIT; 4 — MOHIKEHHBIN YPOBEHB; 5 — KBapTaJIbl
roposa; 6 — coOpoc BojbI

IInacmoevie Openasicu SBISIFOTCS. TOYEYHOW CHUCTEMOW M CIIy’KaT JUIsl 3aIUTHI
OTHENBHBIX 3JaHUM U JOPOr OT BO3MOXKHOI'O MOATOIUICHUS IIPU NOJBEME YPOBHSA
IPYHTOBBIX BOJ. [10 KOHTYpYy COOpyKEHMI YKIIaABIBACTCS APEHAXKHBIN CJIOW U3 IECKA
(MM rpaBust) ¢ ApeHaXKHOH TpyOoi (puc. 68).

Komobunuposannasa cxema oOpenasca BKIIOYACT JMHEUHBIE NPEHAXU IJIs1 BCEH
TEPPUTOPUM W CUCTEMBI B BHJE KOJBLEBOIrO JApeHaxka Yy 3HAYUTEIBHO
3aray0JICHHOTO 3/IaHus.
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Puc. 67. CucreMaTndecKuil IpeHak BEPTUKAIBHOTO TaJla:
a— 11aH; 0 — pa3pes; 1 — MoromarIme CKBaXXHHbI; 2 — KBAPTAJIbI
ropoja; 5 — IOHWKEHHBIN YPOBEHb
2 y > 1-1
el T

1L:1+2+ ‘_L?

St m—*ﬂ P
S -

” / / -
O—3

' N
O

Puc. 68. [TnacToBbIil npeHaX:

1 — npensl; 2 — CMOTPOBBIE KOJIOJIBI, 3 — cOpOC BOJIBL; 4 — IpeHaXHbIE TPYOBI; 5 — KPYIHBIN
MeCOK; 6 — rpyHT OcHOBaHUs; 7 — pyHAa

Tema 16. 'mgporeosiornyeckue ycJoOBHs U OXPAaHA Ie0JJOrHYeCKOi cpe/bl
beaapycu

T'uopoeeonoeus benapycu: eé apmesuanckue b6accetinvl, X0351UCMBEeHHO-NUMbesble,
NPOMbIULIEHHbIE, MEPMAllbHble U MUHepalbHOo-leyeOHble 800bl. PecuonanbHvie
UHDICEHEPHO-2e0/l02UYeCKUe U 2UOPO2e0Io2udecKUe YCl08US, OXPAHA 2e0102UYeCKOll
cpeovl benapycu. Yuém cudpozeonocuyeckux ycio8uti npu 3axopoHeHuu 8peoHblX
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gewecms U omxo008 npouzeoocmea 6 Heopax benapycu. Monumopune u
DEKYIbMUBayUs 3emeib.

PernonajibHble HHKEHEPHO-TE0JIOTHYECKHEe U THAPOreoJIorn4ecKkue ycjaoBus
benapycu
Tepputopus benapycu cocrasisiet 207,6 moic. kM7, HACEIEHUE — OKOJIO 9 MJH. uer.
3emMHasi MOBEPXHOCTh PECITYOIUKH PACIIOIOkKEHA HAJl YDPOBHEM MOPS B CPEHEM Ha
160 m ¢ abcomorHeiMu oTMeTKamMu 80-346 m. Ha tore, 3amane u ceBepe peibed

2

pPaBHUHHBIA, HEpPEOKO — 3a00JIOUCHHBIA, C HAJUYMEM IUJIOCKUX KOTJIOBHH,
3apacTarolmx o3ep U 60J0T. PaBHUHBI HU3MEHHBIEC 3aHUMAIOT 3/5, a BO3BBIIIICHHBIC
u 1uiaroobpasusle — 2/5 tepputopuu. Ha ceBepo-zamane benapycu

KPYIMHOXOJMHUCTBIE ~ MOPEHHBIE  BO3BBIIIEHHOCTH  YEPEAYIOTCS C  BOJHO-
JICTHUKOBBIMU HHM3MHAMM W MOPEHHBIMM paBHUHaMU. benopycckas rpsana
npocTupaeTcst oT ['poIHO Ha BOCTOK U CEBEPO-BOCTOK 70 Opiiy, epexo/is ajee B
CMoneHCKO—MOCKOBCKYIO BO3BBIIICHHOCTh. B cpeiHelt yacTu rpsijpl pacmiosiokeHa
MuHckasi BO3BBIIIEHHOCTh ¢ TopaMu Jl3epkuHCKolM (BbicoTOM 346 M) u Jlbicoii
(341 m). Ha rore Bemapycu npocTrpaeTcsi o0ImmMpHas HUI3MEHHOCTh beropycckoro
[Toneckss ¢ OCHOBHOM 4YacThiO B JoiuHE p. [lpumsTh, o3epHO-aJUTIOBUANIbHAS U
BOJHO-JICIHUKOBAsl paBHUHBI. BcTpedaroTcs OTAENbHBIE YYaCTKHM MOPEHHOMU
PaBHUHBI, XOJMBI U TPSJbl, KOHEYHO—MOPEHHBIE 00pa30BaHMs, UMEETCS] MHOTO
POJIOBBIX OTJIOKEHUI. JIpeBecHasi PacCTUTEJbHOCTH 3aHUMAET OKO0JO 35%
TeppuTopun, 600THAA — 5%. 3a0010UeHHBIE 3eMJIM OXBATHIBAKOT 0K0J10 1/3
IUIOIIAAU peciy0JIMKH, BCTPEYAKTCs B JIeCax, Ha JIyrax U NaXOTHBIX 3eMJIsIX.
Tlousoobpasyrowumu A6110MCsL OMI0HCEHUS. B00OHO-TeOHUK08ble — 29,1%,
mopennvie — 11,5%, opeanoeennvie — 23%, necku anntosuanvivie u 30106vie — 10,5%,
Jlecco8uOHble U Opy2ue epyHmol.

T'eonocuueckue ycunosus

Jlouemsepmuunvie omnoocenus. Teppumopua benapycu aenaemcsa 3anaouou
yacmoio Pycckoit naamghopmer — Opeseneiiwiezo yuacmka 3eMHOU  KOpbl
00KeMOpuiicko2o  2eon102u4eckozo  epemenu.  @Dynoamenm  naamopmol
COCMABAIM KPUCmaiiuyecKkue nopoovl, 3anezaoujue Ha Pa3Hvix 2yOuHax noo
yexnom 0o1ee mMoanoovlx 0cadounvix nopoo. Kopennvie macmamuueckue nopoosi
dynoamenma  cmewienvl, cmamovl 6 CKIAOKU, Memamop@u3oeanvl u
mpewunosamul.

Kpucrammueckuit pyHIaMeHT 00pa3yeT KpymHbIe MOAHSATHUS U BIIAIUHBI (PUC.

69). loxemOpuiickue rpanuTsl, Tab0po, THEWCH U Ap. Ha tore benapycu
(JIenpunikuii p-H) BBIXOJAT HA TOBEPXHOCTH, a BO BNaJAuHaX omyckatorcsa 10 5000
M OT YPOBHSI MOpS.
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Puc. 69. CtpykrypHO-TekTOHMYECKas kapTa benapycu

['TaBHBIM ~ CTPYKTYPHO-TEKTOHUYECKHUM  3JIeMEHTOM (yHIaMeHTa  SBISETCS
MOJHATHIN benopycckrii MacCuB, COUJICHEHHBIN C OTPUIIATEIIbHBIMU CTPYKTYpPaMU:
Ha roro-3amnajie — ¢ bpecrckoii, Ha ceBepo-3anaje — ¢ [Ipubantuiickoit, Ha BOCTOKE
— ¢ OpuraHckoi, Ha ;oro-Boctoke — ¢ [Ipunsarckoi BnagruHaMu. Mexay BoajuHamMu
PaCIIOJNIOKEHBl  pa3fesomue ux ceioBuHbl — JlaTBuiickas, XXKmoOuHckas,
[Tonecckass. Uexon ocagoyHBIX MOPOJ BO3HUK B IOCIEKEMOpPHIICKOE BpeMs U
OTpakaeT MOCJEJCTBUS T'€OJIOTUUECKON AEATEIBHOCTH SHIOTCHHBIX M SK30T€HHBIX
nporieccoB. Teppuropusi benapycu HEOAHOKpaTHO OIyCKallach MU 3aJIMBajach
MOpEM, a 3aT€M IMOJHUMAJIaCh U CTAHOBUJIACh CYIICH.

B pa3pese 0caouHON TOJIIIN YeXJIa BCTPEUAKOTCSI MOPCKUE OTIIOKEHHUS: KaJTUWHbIE
COJIM, M3BECTHSKH, JOJIOMHUTBI, MEI M Jp. KOHTUHEHTAJIbHBIE OTJIOKCHHUS:
KPYIMHOOOJIOMOYHBIC, TECUaHble, TIIMHUCTBIC M JIPYTHE MOPOJIbI, OTIOKCHHBIC B
pa3HbIE T€OJIOTMYECKUE TIEPUOIBI.

[Tox 4yeTBEpTUYHBIMU OTIIOKCHUSMH 3JIETAIOT: K CeBepy OT MHUHCKA — JCBOHCKHE
OTJIOXKEHHUS, TPEJICTABICHHBIE B OCHOBHOM MEPIeIbHO-TJIMHUCTBIMM IIJIaCTaMU
MOIIHOCTEIO 25-30 M M JTOJIOMHTaMH MOIIHOCTEIO 710 29 M; MEJIOBEIE OTJI0XKCHHS
MOITHOCTRIO 710 120 M (mecuaHble U MEpPrejibHO-MEJIOBbIE TPYHTHI); Ha HOTe —
OTJIOKCHMS TaJleOTeHa W HeoreHa MOIMHOCThI0O A0 50 M (TmecKku KBaplieBO-
TJIAayKOHUTOBBIC, MEpPTreid, aJeBpOJUTHl, TJIMHBI W Jp.). PacmpocTpaHeHue
YETBEPTUYHBIX OTIIOKEHUI B benapycu nano Ha kapte (puc. 97).

Yemeepmuunvie omaoxcenusn. Ha reppuropun benapycu BEpXHUE II1aCThI 3€MHOM
KOpbl 00pa3oBaIUCh MPEUMYIIECTBEHHO B YETBEPTUYHOM IIepuoje, T.e. Ha
NpoTsKEeHUU mnociennux 1-1,5 muH. ner. s 3Toro mepuoja XapaKTepHbI
JUTUTEIbHBIE U 3HAYUTEJIbHBIE KOJEO0aHUs TeMIIepaTyphl, B Pe3yJbTaTe€ KOTOPBIX
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IIPOUCXOUIIN HEOJHOKPATHBIE ITOXOJIONAHUs KIMMAaTa, BBI3BIBABIINE OJICICHEHUSA
TEPPUTOPHI, U MIOCIEAYIOLIEE TASTHUE JIETHUKOB.

OT1n0KeHHUSA !

/| MopeHHbIe . .

THETT ~ — A

Whhjl meccoBHaHbIE A 4 o

BOJHO-JI€/THHU- : ,f,:)

KOBbIE H Ip. 5 K e, ¢

I'panuubr: p
PeruoHoOB

i d Bannaiickoro

i JIeIHHKa

#=== MocKOBCKOro
JeqHHKA

Puc. 70. PernonansHas xapta rpyHtoB benapycu

3a nocnennue 500-600 ThIC. NET ObLIO He MeHee namu 01e0eHeHUl meppUmopuu
benapycu v cpaBHUTEIBHO TEIUIBIX MEXJIeTHUKOBUH. OOIIas cxema OJIeICHEHUS
Tepputopun benapycu ¢ yka3aHHEM 30H T'€OJIOTMYECKOW JESITEIbHOCTH JIETHUKA
npuBeneHa Ha puc. 98. llenTp oneneHeHuss Haxoawics B ropax (CkaHIMHABHM.
Haubonee mownvim 0v110 /[nenposckoe onedenenue, NPOHUKILIEE NAJEKO 3a
I0’KHBIC TPAHUIIBI PECYOJIUKH, U docmuzaguiee Xepcona u Bonzozpaoa.

30Ha pa3pyuieHus  30Ha MepeMenieHnsl  30Ha OTJIOKEHUN

Puc. 71. Cxema onenenenust benapycu u BUIIbI OTI0KEHHH MOopeHbl: 1 — GokoBast; 2 —
cpenuHHas; 3 — BHYTpeHHS; 4 — MOHHAS; 5 — KOHEYHas; 6 — KaMbl; 7 — 03bl; 8 — 3aHIIPBI, 9 —
mecku; 10 — IEHTOYHBIEC TTIUHBI

Bo Bpems osieleHEHH JIEMHUKHU pa3pyllaid TOpHbIE MOPOAbI B 30HE NUTAHUS,
3aXBaThIBAJIM WX U MEPEHOCUIIM HAa OIPOMHBIE paccTosiHus. [Ipu 3TOoM yacTh mopoj
MOCTENEHHO OCe/1ajia Ha JHO JIETHUKA U CMEIIMBAIACH C IOPOIaMH JIOXKA €ro pyclia.
[lepeTepThle, CIPECCOBAHHBIE U OTJIOXKEHHBIE OOJOMKHU COCTABIISUIA COOCTBEHHO
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J€AHUKOBbIE (IJISIIMANbHBIC) WJIM MOPEHHbIE OTJIOKEHUs. Tomma JeJHUKOB
noxoauna 10 2 kM. [lox Takum OrpoMHBIM BECOM Jib/Ia BOSHUKIIA UCKIIFOUUTEIBHO
IJIOTHBIE MOPEHHBIE CYNECH M CYTJIMHKM OCHOBHBIX (JIOHHBIX) MopeH. Kpome
OCHOBHOU MOPEHBI, JICTHUKUA OCTABUJIU U JIPYTHUE JICAHUKOBBIEC OTI0KEHUS, BOJIHO-
JICTHUKOBBIE M 03€PHO-JIETHUKOBBIEC OCAJIKH.

Yemeepmuunvie omnoxcenus benapycu cgopmuposeanvt 6 0CHO8HOM
2€07102Uu4ecKoil 0eameibHOCMbI0 J1e0HUKOE.

[To reomopdomornyeckuM mpu3HaKaMm (CTPYKTYpE MOBEPXHOCTH) TEPPUTOPHUIO
pecIyoJIMKH MOYKHO PacwICHHUTh Ha . ICOHUKOBYI0 (21AUUATIbHYIO),
nepexoonyio (cyoenauuaibHyo) U 6HeaeOHUKOBYI0.

Jleonukoeasa oonacme 3aHUMACT CEBEPHYIO YacTh Pycckoii miuaTdopMbl TPUMEPHO
1o roponoB bpect — bapanoBuun — Conuropck — I'myck — JKiobus, rie pa3BUTHI
pa3HooOpa3Hble MO  COCTaBy  MOpEHHbIE U Jpyrue  OTJIOXKEHUs
(¢roBHOTIALIMANBHBIC, AJUTIOBUANIbHBIC, 03€PHO-JICHUKOBBIC, 03€PHO-00JIO0THBIE,
JIECCOBUAHBIC). MOITHBIC KOHEYHO-MOPEHHBIE TPS/IBI U TIOsICa JICAHUKOBOM 001acTH
MIPOCTUPAIOTCA C 3arajia Ha BOCTOK Yepe3 IeHTpalbHbIe pailonsl benapycu. Mexny
KOHEYHO-MOPEHHBIMH TIOSICAMHU HAaXOIATCS MEHEE BBIPAKCHHBIC MOPEHHBIC 2pA0bl,
OOHHO-MOPEHHbIE GOJITHUCHMbIE PAGHUHbBL: KAMbl, OPYMIUHbBL, 03bl, J1OHCOUHBL U
JIeOHUKO8ble Oenpeccul (KOmaoeuHbl).

[locnennee oneneHeHWE Ha CCBCPC pGCHY6HI/IKI/I OCTaBHJIO MHOKCCTBO O3Cp H
XapaKTCPHLBIC ()36])H0-JI€0H UKOB6ble OMJI0IHCEHUA — JICHMOYHDbIE 2/IUHDbL.

Cyboneonuxoeas (nepexoonas) oobnacms Ha 1ore berapycu mnpencTaBieHa
3a0onoueHHoil I[lomecckoil HU3MEHHOCTBIO. OJTa 00JacTh cpopMHUpOBaHA
JI€IHUKOBBIMU BOJHBIMU TOTOKaMHU M IOCJIEJIEIHUKOBOM pPEYHOM CeThlo. 3/1eCh
pa3BUTHl (IIIOBUOTIIAIIMANIbHBIE (BOAHO-JIEAHUKOBBIE) U aJUTIOBUATILHBIE (PEUHBIC)
OTJIOKEHUS, OOMITFHBIC TIOJI3EMHBIE BOIbI, 3AJIETAIONINE B MECUYAHBIX 3aHIPOBBIX U
JPEBHEAUTIOBUATIBHBIX OTJIOKEHHUSIX MPUMEPHO HA 3-5 M OT MOBEPXHOCTH.

Bueneonukosasn (AkcmpaznayuanvHasn) 00aacmp JEKAT MOYTH MOJHOCTHIO BHE
I00KHOM Tpanuibl benapycu. Penped obnactu (Teppuropust YKpawHbl) UMEET
Pa3BUTYIO C€Th PEUYHBIX JOJIMH, OaJOK U OBparoB. B 3Toli 30He HaXOAATCS JIECCOBBIE
U JIECCOBHUJIHBIE TPYHTHI OT MEPEHOCA BETPaMU MbLJIEBATHIX YACTUIL MOCIIE TasTHUS
JIeTHUKOB. JleccoBUIHBIE TPYHTHI UMEIOTCSI B MorusiieBckoi 1 MUHCKOM 00J1acTsIX.

Peunbie monuHBI XapakTepHbl s Kaxaoil ooOmactu. I[loiimber pex bemapycu
3a00JI04€HBl HAa 3HAYUTEIBHYIO TJIIYOMHY W MMEIOT MOWMMEHHBIE U CTapUYHbIC
(03epHO-00JI0THBIC) OTIIOKCHHS.

JlenHUKOBBIE M TIEPEXOAHBIE 00JIACTH (POPMUPOBAIKCH MPHU KAKIOM OJICICHEHUH.
[Tocnenyromue onaeneHEeHUs] U MEXIICIHUKOBbS NiepepadaThIBaIl U U3MEHSUIN paHee
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chopmupoBaHHbIi penbed. B pesynbrare clioXHBIX BO3ICHCTBUM JIb1a, BOJIBI, BETPA
Y TEMIIEPATYPHBIX BO3IEUCTBUI HA TEPPUTOPHUH benapycu BO3HMKIIA BECbMA MECTPAst
KapTUHA PACIIPEEIICHUs] YETBEPTUYHBIX OTJIOKEHUM, Mpe/ICTaBIeHHas: 0000IIEHHO
Ha KapTe rpyHTOB (cM. puc. 71).

Bces Teppurtopusa benapycu o pacrnpocTpaHEHHOCTH OCHOBHBIX BUJOB IPYHTOB U
o0 reoMOp(OJIOTHIECKUM MPU3HAKAM pa30HTa Ha MATh TPYHTOBBIX PETHOHOB:

A — benopycckoe IToo3epbe (A1 — ceBepHOE, Az — F0KHOE);

b — benopycckas rpsiaa;

B — LenTpanbHo-bepe3nnckas paBHuHA;

I' — Bocrouno-benopycckoe miaro;

/1 — benopycckoe Ilonecoe.

B ykazaHHBIX pervoHax npeoo0iaatoT caeayoue BUIbl TPYHTOB:
A1 — JICHTOYHBIE TJIUHBI, CYTJINHKH, TJINHbI, UJIbI;

Ay — cyliecH U CyrJIMHKU MOPEHHBIE, IECKU U TPAaBUMHBIC TPYHTHI;
b — MopeHHbIe TPYHTBI, IECKH U TPABUMHBIC TPYHTHI,

B — BOJIHO-JI€THUKOBBIE MTECKU;

[" — neccoBUIHBIC CYIIECU U CYTJIMHKH;

J1 — aimroBHaIbHBIC U 03€pHO-00JIOTHBIE TPYHTHI.
CoOCTBEHHO JIETHUKOBBIE (MOPEHHBIE) OTIIOKEHUS

JloHHBIE (OCHOBHBIE) MOPEHBI PACHPOCTPAHEHbI MOYTH HA BCEH TEPPUTOPHU
oneneHenus. IlaacTel OCHOBHOW MopeHbI 0o0Jiee PaHHUX OJIeCHECHUI
norpe0eHbl 1MOJA BOJHO-JIEIHUKOBBIMHM OTJIOKEHUSIMU MEKJICJHUKOBBIA M
IJIACTAMM MOCJIEAHEr0 BAJIAiiCKOro 0JIeJCHeHH.

JloHHass MopeHa JIHEMPOBCKOIO OJIEACHEHUSI BMECTE C BOJHO-JICIHUKOBBIMU
OTJIO’)KEHUSAMHU MolTHOCThI0 20-120 M 3aneraeT mo4TH Be3/ie Ha MOBEPXHOCTU WU
nepekpbiTa  MOCKOBCKOW MOPEHOM M COBPEMEHHBIMM OCaJKaMHM Ha CEBEpe
pecnyOIMKH ¢ MOIIHOCTHIO 70 30 M.

OcHOBHasi MOpEHA TIPEICTABICHA CYNeciamMy, CYIUHKAMU U 2AUHAMU  C
GKITOUEHUSMLL 2ATIbKU, 2paeLs U 6alyHo6, TaKue TPYHTBI SIBJISIFOTCS BOJOYIIOPOM IS
TPYHTOBBIX U MEXXMOPEHHBIX BOJl B IECYAHBIX OTJIOKEHUAX. /loHHas MopeHa B
CUJTYy Pa3HO3EPHHUCTOCTU M OOJBIION TUIOTHOCTH 00J1a0dem Xopouumu (husnko-
MEXAHUYECKUMU CEOUCHBAMU KAK eCHIECM8EHHOE OCHOBAHUE COOPYHCEHUIL.
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Koneunble MOpeHbI BO3HHMKIW MPU JJIUTEIHHOM OCTAHOBKE JIEHUKA Y €ro
TAIOIIETO SI3bIKA 8 8uUde epsid, Nosco8 U yenu xoamos BeicoTor 710 100 M u cocTosT
13 00JIOMKOB pa3HOM KpyMmHOCTH. OHU TSAHYTCS Ha COTHU KM B JIJIMHY U 710 50 KM B
mmpudy. Ha teppuropun benapycu HacUMTBIBalOT OKOJIO 7 IOSCOB KOHEYHO-
MOpPEHHBIX (KpaeBbIX) 00pa3oBaHUil. BHU3Y KOHEUHBIX MOPEH OTJIOKEHBI OOHHbLE
Mmopenwvl. I'psiapl U 1osica ¢ OOJBIIMM pPa3zHOOOpa3sMeM M HEOIHOPOJIHOCTHIO
00JIOMKOB MPEJCTABICHBI MOPEHHBIMU CYRECAMU U CYZIIUHKAMIL, KOMOPbLE YUACH O
nepeciauseaomcs necKkamil, 2pasuem, 2aabKoil U eaiyHami. BeplvHbl U CKJIOHBI
TPSIT ¥ XOJIMOB HEPEAKO TMOKPBITHI IUIANIOM J1€CCOSUOHBIX 2pYHn06. | pyHTOBBIC
BOJIbI OOBIYHO 3aJIETAIOT HA 3HAYMTEILHOU TIIyOWHE. I pyHmbl KOHEUHbIX MOpPEH,
KaK npasuio, AGAA0MCA XOPOUWUM eCHLEeCM8EHHBIM OCHOBAHUEM COOPYIHCCHUT U
MO2ym  O0blmb  UCHOJIb306AHbI KAK CHMPOUmMENbHbIE Mamepuanvl, O0JiA
HPUZOMOGICHUA DEMOHO8 U OOPOIHCHBIX HOKPLIMUIL,

Banyubl M riabl0bl U3 CKaJbHBIX NOPOJ AOCTUTAIOT 5-6 M B IONEPEYHHUKE.
Oco0eHHO MHOro TpaHUTHBIX BallyHOB auamerpoMm 20-50 cM paccesHo B
['ponuenckoit, Munckoit u ButeOckoil obnactsax. KpymnHbeie 00JOMKH B COCTaBe
MOPEHHBIX IIECKOB, CyIleC€li M CYIVIMHKOB SIBIIIFOTCS JUISl HUX XapaKTEPHBIM
NOKa3aTeleM JIETHUKOBOIO MPOMCXOXKACHUA. BamyHbl HaHOCAT OOJIbLION Bpen
3eMJIEJIEIHIO, HO B TO K€ BPEMsI SIBJISIOTCS LIEHHBIM CTPOUTEILHBIM MaTEPHATIOM.

OTTop:KeHbI — TPOMAJHBIE MAaCCUBBI IIOPOJ BECOM [0 JECSITKOB MIIH.T
OTTOPTHYTHI JIETHUKOM OT KOPEHHBIX NOpOJ W MEPEeMEIIEHbl Ha OOJbIINe
paccrosiHusi. B Benmapycu HacuuthiBatoT Oosiee 150 KpymHBIX OTTOpPXKEHUEB
OCaJIOYHBIX IIOPOJ, BKJIOYAs MHOI'O MEJIOBBIX, MCIOJB3YEMBIX KaK CBIPbE IS
LEMEHTHBIX U U3BECTKOBBIX 3aBOJIOB.

Boano-nenuukoBsie ((Ir0BUOTISAIMABHBIE) OTI0KEHUS

3an/ipoBbie paBHUHBI (TTOJIS1). Y FOKHBIX TPAHULL TAIOLIETO JIEIHUKA MPOUCXOUIIO0
HEIMPEPHIBHOE BBIMBIBAHUE IE€CUAHBIX W TMbUIEBATHIX OOJIOMKOB M3 KOHEYHO-
MOpPEHHBIX W JIOHHBIX OTJIOKEHHMI. B pe3yibrare uMx nepeHoca U OTJIOKEHUS
00pa30BaJUCh MJIOCKUE WM CJIa00 BOJIHUCTBIE 3aHJPOBBIE PABHUHBI, KOTOPbIE HA
TeppUTOpUM benapycu IIMPOKO PacHpOCTPAHEHBI M IMPOCTUPAKOTCS HA KOT OT
KOHEYHBIX MOPEHHBIX Ipsll, NMPEUMYIIECTBEHHO B [ omensckon u bpectckoi
obnactax. ['pyHTOBbIE BOABI B 3aHIpax 3ajeraloT Ha TioyOune 3-6 M, a B
NOHIKEHUSX penbeda MHOIA BBIXOAAT HAa MOBEPXHOCTh. Ilpu omcymcmeuu
NIBIGYHHOCMU  3AHOPOGble NECKU  AGIAIOMCA y0061€emeopumenbHblMu
OCHOBAHUAMU 01 COOPYIHCEHUI.

0361 — Yy3KME€ TpsAbl, CIOXKCHHBIE HECKOM, 2pasuem, 2aabKoi, 6aaYHAMU,
oOpa30oBaHbI MO/ JICAHUKAMH TMOTOKAMU WM PEKaMH B MPOMOMHAX W TPENIMHAX
JIEJHUKA B HAIIPABJICHUH €0 JIBU>KEHUS C FOTa Ha CEBEP U C CEBEPO-3amaja Ha Ioro-
BOCTOK M TSHYTCS Ha paccTtossHuu 10 40 KM B BHJAE HACHINECH MIMPUHON IO
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ocHoBanuo 40-200 M, o Bepxy 4-20 M u BoicoTO# 15-90 M. [Tox o3amu 0OBIYHO
3aJieraloT OOWJIbHBIE TPYHTOBBIE BOJBI. (O30BBIE TPSIBI PACIPOCTPAHCHBI B
KOHECYHOMOPEHHBIX TOsICaX W Ha JIOHHO-MOPEHHBIX paBHUHAX. [ pyHmibl maxux
2PA0 AGNAIOMCA XOPOULUM OCHOBAHUEM OJIAA COOPYHCEHUI U UCNOIb3VIOMCA KAK
00PO0IHCHO-CIPOUmESIbHbIE MANEPUAITbL.

Kambl o0Opa3oBaHbl B KOHEUHOMOPEHHBIX MOsSICAaX B BHUJICE TUIHYHBIX XOJIMOB
KPYIJION WUJTW AJUIMITHYECKON (OopMBI — "TIUpOroB" — BBICOTOM /10 60 M, THaMETpOM
B COTHU KHWJIOMETPOB, CO CKJIOHAMHM KpPyTH3HOH B 5-45°. Mx mpoucxoxieHue
OOBSACHSIOT HAIMYMEM MTPOTAIMH WIH 3allaJiH B JICTHUKE, KOTOPbIE BMECTE C TaJIOn
BOJIOM 3aIlOJHSAIMCh MOPEHHBIM MAaTepUalioM. Kambl CHOXKEHBI C1ouUCHIbIMU
neckamu, zpaeuem, cynecamu u cyziunramiu. CKIOHB ¥ BEPIIMHBI XOJIMOB HHOT 1A
MOKPBITHl "HIANKOW" W3 BaJyHHOTO CYrJMHKAa. Kambl 4acToO HCHOJIB3YIOT Kak
Kapbephl JIJIs1 TOOBIUY TPaBUITHO-TIECUYAHON CMECH.

O3epHo-j1efHUKOBbIe  (IMMHOIJIANMAJTIBHBIE)  OTJIO:KeHHMs.  Ilociuegnee
oJIeICHEHUE Ha ceBepe bemapycu OCTaBWIO MHOTO MaJibIX U OOJIBIIMX 03€p U
PaBHUHY, CI0XEHHYIO O3€PHBIMU M O3€PHO-JICTHUKOBBIMU OTJIOXXCHUSMH B BUJIC
JICHMOYHbBIX 2TTUH U NECKOE.

JlenTo4uHbIe TVIMHBI CJIOUCTBI U COCTOAT U3 TOHKUX IPOCIIOEK MBLIEBATOIO IMECKA
(TommmHOM 3-7 MM) C MPOCIOSMHU TJIMH TodmuHOW He Oonee 10 mMM. OHu
pacnpocTpaHeHbl B ButeOCKoil 0o0nacTu W saeisaiomcs Xopouium coulpbem O
npouzeoocmea Kupnuua. B KadecTBE OCHOBAHUU JUISI COOPYKEHUU ITPOSIBIISIIOT
OTpULIATENIbHBIE  CBOMCTBA:  1n008Ep2arOmcs — NY4YeHuro,  MUKCOMPONHOMY
pasocudicenuro 1 1p. Kpome Belllle onucaHHBIX Ha Tepputopun bemapycu
BCTPEUAIOTCS YETBEPTUYHBIE OTJIOKEHHMsS] MPOOJIEeMATUYHOTO U 30JOBOTO
MPOUCXOXKICHUS: Jleccoeuonble nokpoeuvie cynecu u cyziunxku (pernon I),
207106b1€ X0AMbl U Mamepurosvle Oronpl (paiion KanmvHkoBUYM), ariioeuaivHble
OMJI0)HCEHUs PEYHBIX O0IUH U OP.

Cospemennvie omodceHus NPeOCmMasienvl 1I06UeM U NOUEAMU, O0eI06UEM,
I06UEM, 03EPHBIMU U DOJIOMHBIMU OMIOHCEHUAMU, HACHINHbBIMU ZPYHMAMU.
OTH  OTJIOXKEHHUSA, OOBIYHO HEOOJBIION MOIIMHOCTH, TOKPBIBAIOT T'PYHTHI
JIETHUKOBOT'O ITPOUCXOKICHHUS.

['maporeosiornyeckue yciaoBUs

I'mpporeosornyeckue  ycinoBust  bemapycu — onpenensitorcs — CTPYKTYpPHO-
TEKTOHUYECKUM CTPOCHUEM KPHUCTAJUIMYECKOro (yHIaMEHTa U OCOOCHHOCTSIMU
IFE€He3nca 0CAJ0YHOr0 4€XJia, B YACTHOCTH — YETBEPTUYHBIX OTIIOXKEHUM. KpyrnHas
MOJIOKHUTENbHASI CTPYKTYpa — bemopycckuii MacCuB — SABJISIETCS 00JIaCThIO MUTAHUS,
dbopMUpOBaHUS U CTOKA HAIOPHBIX MPECHBIX BOJI B OKPYKAIOIIUE €0 BIIaIUHBI —
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[TpubanTuiickyro, Opmmanckyro, [Ipunsarckyro u bpectckyro (kapra apTe3maHCKUX
OacceifHOB jaHa Ha puc. 72).

NN IRy X asbt _'

.

4

Puc. 72. Kapra apre3uanckux d6accelinoB benapycu:
| - [Tpubantuiickuii; Il — Opmanckuii; 11 — [Mpunsarckuit; IV — bpecrckuit

Hpubanmuiickuii Hacceiin nuomanso 38322 KM? pacloNoKeH Ha CEBEPO-3aIIajle
benapycu. Bozpl 3aerator B TpelHax nopoJi KpucTauinyeckoro (pyHaaMeHTa u B
BOJIOHOCHBIX OTJIOKEHHSIX Pa3HBIX I'€OJIOTMYECKUX MEPUOJOB M B UYETBEPTHUUYHBIX
otryioxkeHussXx. OHM OTHOCATCA K Cyldb(aTHBIM U  CYyJIb(aTHO-XJIOPUIHBIM.
Brinensiercs Tpu sipyca BOJOHOCHBIX KOMIUIEKCOB - HUKHUM, CPETHUN U BEPXHHUIA,
— KOTOpbIE€ THUAPABINYECKH B3aMMOCBs3aHbl. Bojbl cabo MUHEpalIW30BaHbI, MX
MUHEpaJIM3alKs MOBBIIIAECTCS ¢ TIIyOorHO# 10 50 1/11.

Opwanckuii 6accein tnomanslo 71319 xMm? sgBnsgeTcs 3amagHoil  4acThIO
MockoBckoro OacceiiHa. B HeMm BbIIENEHBI JBE TUAPOJUHAMUYECKHUE 30HBI —
aKTUBHOTO M 3aMEJJICHHOTO BOJAOOOMEHA: IepBasi OOBEAUHSET IPECHBIE BOJIBI
YETBEPTUYHBIX, MEJIOBBIX W JCBOHCKUX OTJIOKEHHUM; BTOpas, pacIloJoKeHHas Ha
riryoune 6omee 800 M, ¢ MuHepanuzaiuen Boja 10 163 /71, He UMeeT aKTUBHOM CBSI3U
C TIOBEPXHOCTBIO.

Hpunamckuii d6acceitn momansio 65715 km? Ha tore ciuBaercs ¢ [uenposcko-
Jloneukum apmeszuanckum odacceitnom. B Hem BbIIEISETCS TPU BOJIOHOCHBIX sIpyca:
HDKHUWA — C 3aMEIJICHHBIM BOJOOOMEHOM WM MHHepaiu3aiuedt Boa g0 440 1/,
CPEIHHI — BOJIbI B U3BECTHAKAX, MEPreisaX, JOJOMHUTAX U MIECKax U MUHEpaIu3alen
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no 50 r/m; BepXHUM — MpEcHBbIE BOJbI B IOPCKHUX, MEJIOBBIX M YETBEPTUYHBIX,
MPEUMYIIIECTBEHHO B MEKMOPEHHBIX OTJIOKEHUSX.

Bpecmckuit 6accein mnomansio 31619 kM? gBiserca BOCTOYHON YACTBIO

[Tonecckoro morpyxeHusi. B HEM BbIIENEH Psii BOAOHOCHBIX TOPU30HTOB MEXKIY
BOJAOYNOpaMH. B KpUCTAIUIMUECKOM TPEIIMHOBATOM (YHIaMEHTE 3ajeraroT
TPEIIMHHBIE BOJbI. BhIlIe pacronoxkeHbl BOABI B TPEIIMHOBATBHIX I€CYAHUKAX,
U3BECTHAKAX, JOJOMHUTAX, MEPTeNAX U Menax. MuHepanu3auus BoJ MOBBIIIAETCS €
ryounoit o 12,2 r/nm. Ob6nacTsMy TNUTaHUS BCEX apTE3MAHCKUX OacceilHOB
ABJIAIOTCSL CKJIIOHBI benopycckoro MaccuBa, CeIJIOBUHBI U MPUJIETAIOIINE TOJHATUS
BHE TpaHMI] peclyOnuky; oOJacTIMM pPasrpy3Kd CIyXaT —MpUJIETaolue
NOTPY’KEHHUsI, COeIMHEHHbIE ¢ OacceliHamu banTtuiickoro u YepHoro mopeid. YacTtp
BOJ pasrpyXkaercs IO JOJIMHaM peK U MX NpUTOKoB. Ha Bcell Teppurtopun
peciyOMuKy IIMPOKO PaclpOCTPaHEHbl HAMOpPHbIE BOJABI B  MEXKMOPEHHBIX
(GIIOBUOTISIUANBHBIX OTJIOKEHUsIX. OHM BMecTe C BOJAMH IajeoreHa, Meja u
JeBOHA JarT OKoJo 80% mOA3€eMHOrO CTOKA W IIHPOKO HCIOJIB3YIOTCS B
BOJIOCHAOKEHUM.

['eonoeuueckoe cmpoenue Muncka u okpecmuocmet

['eonornueckue ycimoBus. B reosornaeckoM OTHOIIEHUU panioH . MHUHCKA U €ro
OKPECTHOCTEU pacrionaraercs B npezaenax benopycckon IpsabL,
chopmupoBaBiieiicss mpu MOCKOBCKOM oJieicHeHUU. ['psima B BUIE HIMPOKOM
KPYIHOXOJIMUCTOM  BO3BBILIEHHOCTH 00Opa3oBaHa JIEAHUKOBBIMH H  BOJHO-
JIETHUKOBBIMH OTIOKEeHMsIMU. OHa npoctupaercs ot 3anagaHsix rpaHun bCCP Ha
BOCTOK M CEBEPO-BOCTOK, BBIXO/IS 3a MPEIENbl PECIyOINKU, JOCTUTas HauOOIbILIEH
BBICOTBI B CpeQHEH CBOEW YacTh W 00pa3ys KPYMHOXOJIMHUCTYIHO MMHCKYIO
BO3BBIIIEHHOCTD.

Ee penbedp uMeeT TUNUYHBIA KOHEYHOMOPEHHBIA XapakTep, MNpPUYEM IpPsiIbl
JIOBOJIbHO BBICOKH U BBITSIHYTBI B IIUPOTHOM HAIPABJIEHUH, @ XOJIMBI UEPELYIOTC C
MOHVDKEHUSIMHU,  3allOJJHEHHBIMA ~ BOJHO-JIEAHUKO-BBIMM  OTJIOKEHMsAMH. Ha
IIOBEPXHOCTH PA3MBITBIX YYaCTKOB MHOTO BaJlyHOB pa3HOro pasmepa. lllmupoko
Pa3BUTHl DPO3UOHHBIE IIPOMOMHBI, BO3HHUKIIME B pE3yJbTaTe JAEATEIBHOCTH
MTOBEPXHOCTHBIX BOJA. OeneHEHWE M NPOLECCHl IOCIENEAHUKOBOTO MEPHOIA
OTIPEETMINA COCTAaB U XapaKTepHble 0COOEHHOCTH OTiIOkKeHHH. CocTaB MOPEHHOI
TOJIIIM 3IECh YaIle BCETO CYReCUaHblil CO 3HAYUMENbHBIMU NPOCIOUKAMU 2TIUH.
Cyenunku u cynecu WMEIOT KpacHO-Oypblid, cepoBaTO-Oypbld LIBET, COAEpKat
BAJIyHbl KPUCTAJUIMYECKUX M OCAJOYHBIX IIOPOJ; BCTPEYAIOTCS H3BECTHAKOBBIE
BKJIIOYEHHS. THUIHWYHBIE MOPEHHBIE OTJIOKEHUS NPOCAAUCAIOMCA  60OHO-
JIEOHUKOBBIMU RECKAMU U CYRECAMU, 4 MAKIHCE 03EPHO-TICOHUKOBLIMU CPYHIMAMU.
[ToBepx MOpEHBI OTJIOKEHBI MOILHBIE TOJIIIN BOJHO-JIEIHUKOBBIX 1EeCKOE, Cynecell
I CY2IUHKO6, KOTOpbIE SBWIMCH HCXOJIHBIMU IJisi (POPMHUPOBAHUS TMOKPOBHBIX
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JIECCOBUJIHBIX OTJIO)KEHUM MOIIHOCTBIO B HECKOJIBKO MeTpoB. Ha Teppuropun
Jloroickoro painoHa SIPKO BBIPAKEHBI COBPEMEHHBIC MPOLECCHl IUIOMIAJIHON H
JUHENHON 3po3uu, a Takxke MposiBiaeHus cypdosuu. PacnpocTpaHeHsl oBparu,
Oasiku, MEeMOBHAIBHBIC MUICH(BI, 3aNaNHBI, UMEIOT MECTO MPOIIECCHI Pa3MbIBA H
cmbiBa. OOmIass MOIIHOCTh YETBEPTHUYHBIX OTJIOKEHUU, BCKpbBITas OYpPOBBIMU
CKBakuHaMmH, nocturaet 120 m. B Toimie 3TUX OTIIOKEHUNW MOMXKHO BBIIEIUTH
CIIEAYIOIINE TEHETUYECKUE TUIIBIL:

1) cospemennvie Honomusle, 03epHo-oo10musie;

2) coepemeHHble 03ePHO-ALIOBUATIbHDLC,

3) 600H0-1€0HUKO06bIE (1106UOZIAYUANbHBIE);

4) néccosudnvie nPodIEMAMUUECKOZ0 NPOUCXOIHCOCHUS,

5) koneunomopennvie;

6) oonnvle mopennbie.

Huoke 4eTBEpTUYHBIX OTJIOKECHUH JIEKAT MECKU CPEAHETO JICBOHA.
OxpaHa npupoaHOii cpeabl

[Tocneqnue necatunetuss XX BEKa O3HAMEHOBAIHNCH CTPEMHUTENIBHBIM POCTOM
YUCJIEHHOCTH HaceJIeHHs 3eMiH (yKe ceiyac OHO MPEBBINIACT 6 MIIPJI. Y€JL.) U €ro
HAay4YHO-TEXHHUYECKOM BOOPYKEHHOCTBIO. Bce 3TO C03[1am0 HEBHUAAHHOE IO CEro
BPEMEHU aKTHUBHOE AaHTPOIIOICHHOE BO3JACHCTBHE Ha Ouocdepy, MacmTadbl
AHTPOTIOTEHHBIX U €CTECTBEHHBIX (DaKTOPOB BIMSHUA Ha Cpeay CTalu
cormoctaBuMbiMA. B 3TOoM cObutochk mpenckazanne B.M. Bepnaackoro, uto
yeJioBeuecKasl  JIeATEIbHOCTh  IpeBpaTWiach B TeOJIOTWUYECKH  (pakTop.
['eosiornyeckre MPOILECChl MPOUCXOIAT HEU3ZMEPUMO MEJJIEHHEE, YeM MOIHAs
CTPOUTEIbHAS AEATEIbHOCTD MOCIEAHUX ABYXCOT JIET.

CTpouTeNnbCcTBO — OAMH W3 CaMbIX MOIIHBIX BHUJOB MPOU3BOJCTBEHHOMN
nesitenbHOCTH XX BEKa, MPEBPaTUIOCh B MPUPOA00Opasyromuil - GakTop.
N3meHsieMas mpu CTPOUTENIbCTBE T'€0JIOTHYECKas Cpella OKa3bIBaeT 3HAYUTEIbHOE
BJIUSHUAE HAa NPOTEKAHUE ITPOLIECCOB B CIIOKMBIIEMCS KPYrOBOPOTE BELIECTBA,
PHEpPruM U HHPoOpManuH B OMocdepe, 4acTo AecTaOUIU3UPYS KPYrOBOPOTHBIE
npouecchl. [ToBceMecTHOE 3arpsi3HEHHE OKpYKarolledl cpenbl pa3HOOOpa3HbIMU
BEIIECTBAMH IPEJICTABISET CEPhE3HYI0 OMACHOCTH JJII HBIHEIIHEr0 U OyAyIIero
MOKOJICHWI 4YenioBeka Ha 3emsie. Hanuio Hamuuue rinobanbHOro 3KOJIOTHYECKOTo
Kpu3uca. BEIXoq0oM 13 HEro Jisl 4eJIoBeKa sIBISIETCS. COXPAaHEHHE MPUPOTHOM CPEBI.

CoBpeMeHHas KpU3UCHAs HKOJIOTHYECKAsl CUTYallusi B CBOEM Pa3pelieHuu TpedyeT
DKOJIOTU3AIMA MHOTHUX c(ep YeToBEYECKON IesATEIbHOCTH M, B YaCTHOCTH,
CTPOUTEIHCTBA, KaK YPE3BBIUAHO MOIIIHOTO (PaKkTOpa BO3ACUCTBUS HA TPUPOIHYIO
cpeny. HeoOxoaumo y4uuTHIBaTH, YTO CTPOUTEIBLCTBO CBOE BO3JCHCTBHE OyIeT
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HapammuBaTh B CBS3M C POCTOM OOIIEH YHCICHHOCTH HACENeHUS 3eMIM U C
HapacTatouieil ypbanuzanuen (yxe ceitiuac noutu 60 % HaceneHus >KUBET B
roponax). Kpome Toro, mposiBUiach TEHACHIMS K CO3JaHUI0 MEramnoJjiucoB U
MPOMBIIIUICHHBIX 30H Oo0JbIIol Tepputopuu. CTpouTenbHAs DJKCIAHCUS HE
00s13aTENIBHO CBsI3aHa C HOBBIMU CTPOUTEIBCTBOM U OCBOEHUEM TEPPUTOPHUH, HO BCE
Oonpiie OyneT HampaBiieHa Ha PEKOHCTPYKIMIO HUMEIOIIUXCS TMOCENEeHUN M
MIPOMBIILICHHBIX KOMILUIEKCOB M aKTUBHOE OCBOCHHE IMOJ3EMHOIO MPOCTPAHCTBA.
[Ipu 3TOM CyYIIECTBEHHO BO3pPACTAIOT POJIb HHXKEHEpPA-Teojora M HWHXKEHepa-
CTpPOUTEJIS,  O0JaJaloOlEero  reoJOTMYEeCKMMU  3HaHUAMHU. B ycioBusix
PEKOHCTPYKIIMU CYIIECTBYIOIIUX COOPYKEHUW WM MPUIETCA UCIOJIb30BATH Y¥KE
M3MECHEHHYIO TEOJOTHYECKYI0 CpEeAy, a TAaKXKe IPOEKTUPOBATb W BO3BOIUTH
(«mepenenbIBaTh») 3/1aHUS B YCIOBUSAX BIMSHUS IPYTUX 3[aHUN TIPU UMEIOIIEHCs
IJIOTHOW TOpojckoi 3actpoiike. Ilpu 53ToM HapactaroT TpeOOBaHHUS MO
oOecrieyeHnt0 0e30MacHOCTH M HAJIEKHOCTH COOPYKEHHMHM Jake TpPHU MOIIHBIX
MPUPOJIHBIX W TEXHOTECHHBIX YPE3BBbIUYAWHBIX CHUTYallMsIX, TaK KaK IpPU POCTE
YUCJIEHHOCTU HACEJICHHS 3EMJIM BCE Yallle HaJ0 UCIIOIb30BaTh MO CTPOUTEIBCTBO
CJIOXHBIE B T€0JIONO-KJIIMMATUYECKOM OTHOIIEHUU TEPPUTOpUH. s KU3HU
yelioBeka M pabotre B KOMGOPTHBIX YCIOBHUSIX HEOOXOIUMO YIydIlaTh KayeCTBO
3IaHUM U cOOpyKeHHM. [ TaBHeHIuM TpeOoBaHUEM Ha OJIMKANIIYIO IEPCIEKTUBY
OCTaeTcs CHIDKCHHE TEXHOTeHHOrO0 HaTHUCKa Ha Ouocdepy, YyCTpaHEHHUE
3arpsI3HEHUN U T. [I.

CraBmiee knaccuueckuM omnpexaenenne E.M. CepreeBa TpakTyeT HHXKEHEPHYIO
TFEOJIOTHIO KaK HAyKy O PalMOHAIBHOM HCHOJIb30BAHUHM M OXPAHE IF€OJIOTHYECKOU
Cpeapl OT BPEIHBIX JJISI YEJIOBEKA W MPUPOABI MPOILECCOB U SBJICHUWA. IJTO
orpejiesieHre BbIckazaHo Oosiee 20 JeT TOMy Ha3aa U BO MHOTOM MPEAOIPEACITUIIO0
AKOJIOTH3ALUI0 CAMOW «MHKEHEPHOW» U3 BCEX F'€OJIOTMYECKUX ITUCUUILINH HAYKH.
IIpu 3TOM BCs mNpenblaylias HCTOPUS HHKEHEPHOM T'E€OJIOTMM HMeENa BIIOJIHE
ONPEAEITICHHBIE DKOJIOTUYECKHE KOpHU. Jla’ke M BO3HHKHOBEHUE WHIKECHEPHOMU
reoJIOTUHU OOYCIIOBJIEHO BIIOJHE HKOJOTUYECKUM (akTopoM — TpeOOBaHUSIMU
oOecrieueHusi CTPOUTENIe HEOOXOIMMBIMU [T pacdyeToB  (yHIAMEHTOB
CBEIICHUSIMU O TpouyHoctd U  jgedopmupyemoctd rpyHTOB. [losTomy
BCTPEYAIOUIEECS] WHOTNA pacxodicee OnpeoeneHue UHNCEHEPHOIU 2e0102Ul KaK
2eonocuu Ha caydycoe y cmpoumeneii, 6 0o0uiem-mo, 00OCHMAmMOYHO MOUHOe.
Cmpoumenvcmeo, A61AACH UPE3GHIYAIIHO GANCHBIM IKOIOCUUECKUM PAKMOPOM,
npeoonpeoenuno UHICECHEPHYIO 2€07102UI0 KaK HAYKY IKON02UHECKO020 YUKA.

[lon «CTpOWUTENBHON CHCTEMOW» MBI IMOHHMAaEM 3/1aHUS, COOPYXKEHUS U HX
KOMIUIEKCHl € MH(PACTPyKTypOill HH)KEHEPHBIX CeTei, 00eCTeunBaIOIUX HX
(GyHKUIHOHUPOBAHUE, a TAK)KE COCPEAOTOUCHHBIEC B HUX TEXHOJOTUHU. Y CTONYHBOCTD
CTPOUTENILHOM CHCTEMbI, €€ HaJeXKHOCTh M 0e30MacHOCTh JUIsl 4eJOBeKa
ONPENEIIAETCS B UTOT€ Ka4eCTBOM B3aMMOJECHCTBUS CHUCTEMBI C T'€OJIOTMYECKOU
cpenon. MI3MEHAEMOCTh TE€0JIOrMYECKON CPellbl — 3TO TE€OJOTUYECKUE ITPOLIECCHI,
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KOTOPBIE YCIIOKHSAIOT 3a7a4d CTPOUTENEN M «IPOBOLHUPYIOT» CBOE AajlbHEWIIEE
Pa3BUTHUE yKE MO BO3AEHCTBUEM CO3/ITAHHON CTPOUTEIIBHON CUCTEMBI.

DKOJIOTMYECKHE aCIIEKThI B3AUMOICHCTBUS CTPOUTENBCTBA U I€0JIOTMYECKON CpeIbl
IPUBOJST K HEOOXOAMMOCTH KOMIIJIEKCHOT'O PACCMOTPEHUS CUCTEMBI «COOPYKEHUE
— OKpyXarolas cpeaa», 4YTO B 3HAYUTEIbHOW MEpEe U MIPEAONPEIEIUIIO
dbopMyIHpOBaHKE IKOJIOTHUECKON mpobieMaTtuku B reosiorun. E.A. Ko3noBckuii B
1989 r. Ha3zBasl 3TO HOBOE HAyYHOE HaIlpaBJeHHUE reodkoiiorueil. B paspabdoTkax
K.M. CplueBa roBOpUTCS, YTO HPEOMENOM 2€0IK0I02UU AGNAIOMCA 3HAHUA HE
MObKO 0 COCMOAHUU 2€0]102U4eCKOoll cpedbl U 6cex ee KOMNOHEHMOE8 6
OmMOeIbHOCmU, HO U NPOUCXO0AWUX 6 HUX npoyeccax. B CTpoUTENBHOM nele
BAKHEHUIIIEN 3aJadeid SBJISETCS IMPOTHO3 BO3MOXKHBIX HAPYUIEHUH MOPUPOIHOU
Cpellbl U BbIpa0OTKAa PEKOMEHJALUA MO WX YCTPAHEHMIO, T. €. HyXHa cHCTeMa
YOPaBIEHUs. NPUPOAHBIMU IIPOLIECCAMH, COIPOBOXKIAIOIMUMHU CTPOUTEIILCTBO.
BaxxHeHmmM ynpaBISIIOIIAM WHCTPYMEHTOM SIBIIIETCSI HOPMATHWBHO IPAaBOBOU
MEXaHHU3M, PErJaMEHTUPYIOIIMM B JAHHOM CiIy4ae OJKOJOTMYECKUE AaCIEKThbl
IIPOU3BOJICTBEHHOM, B TOM YHCJIE CTPOUTEIIBHOU AeATENbHOCTU. ClEAYEeT OTMETHUTB,
YTO B MH)KEHEPHO-TCOJIOTMYECKUE MU3BICKAHUS BXOIUT KAK COCTABHOM JJIEMEHT —
00513aTeIbHOE BHINIOJHEHHE TPEOOBAHUS IO OXPaHE U PEKYJIbTUBALIUU CPE/IBI.

Tema 17. MeToabl HHKEHEPHO-TEOJOTHYECKUX UCCIET0BAHUI B
CTPOUTEILCTBE

Unoicenepno-eeonoeuueckoe  000CHO8aHUE — NPOEKMA  NPOMBIUIEHHO20 U
2PAACOAHCKO20 CIMPOUMENbCMEA. 3A0aHUS HA U3LICKAHUS U NPOSPAMMA U3bICKAHUL.
Cocmas u cooepoicanue omuéma no UHHCEHEPHO-2e0J02ULECKUM UCCTIe008AHUSIM.
Memoobl  uHdICEeHEPHO-20102UYECKUX UBLICKAHUU: —UHHNCEHEPHO-2e0N02UeCKAs]
CHEMKA U paszpesvl, Oyposvle Memoobl pa3eeoKu, nojedvle UCCIe008AHUS 2PYHMO8!
OMKAYKU, HAIUBbL, NPECCUOMEMPUSL, CIMAMUYECKOe U OUHAMUYECKOE 30HOUPOBAHUE,
onvimuvie wimamnsl. Ilonamue 06 s1ekmpopazeedke u 2eopadape KaKk OCHOBHBIX
2eohu3uecKux Memooax UCCie008aHUs 2e0102U4ecK020 CIMpPOoeHUsi meppumopuu.
Hnorcenepno-eeonocuueckuti  omuem,  3aKalO4eHUe,  Kapmd,  UHHCEHEPHO-
2e0/102UYecKas IKCnepmu3da.

I/IH)KeHepHO-FQOJIOFI’I‘IeCKI/Ie HCCJICA0OBAHUSA TJISA CTPOUTEILCTBA

NHXEeHEpHO-TE0JIOTHYECKUE U3bICKaHUSI OCYIIECTBISIOT CHEHHATIU3UPOBAHHbBIC
U3BICKATENbCKUE OpraHu3aiuu. J[aHHBII JOKYMEHT ONpeAesieT MOPsSAoK, COCTaB,
00bEM M BHUJbI BBIMOJHIEMBIX HM3bICKATEIILCKUX PAOOT JJIsi pa3fIMyHBIX 3TaroB
MPOCKTUPOBAHMS, CTPOUTEILCTBA U OJKCIUTyaTalluM OOBEKTOB B Pa3IUUYHBIX
TEOJIOTUUECKNX 00CTAaHOBKAX, COCTAB JIOKYMEHTAIIUU TI0 Pe3yJIbTaTaM U3bICKAHHM.
[lesib MHXEHEPHO-T€OJIOTUYECKUX HUCCIICAOBAHUN — HOYUUMb HEOOX00UMbBLE 014
NPOEKMUPOBAHUA 00BEKMA UHIICEHEPHO-2e0/102udecKue mamepuaipl. 3anada
UCCIICIOBAHUN —  u3yueHue 2e0102UYeCK020 CMPOeHus, 2eomopgonozuu,
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zudpozewweuuecxux ycnoeuﬁ, npupoOHblx 2e0/10cuUYeCKUX U UHIHCEHEPHO-
2eonlocuiecKux npoueccoe, ceoiicme SPYHmMO68 U npocHO3 UX U3MeHeHUIl npu
cmpoumeitbCcmee u IKenjityamauuu pa3iudHoblx coopyofcenuﬁ.

Texnuveckoe 3aJaHue Ha HWHXCHEPHO-TEOJOTMYECKUE W3BICKAHUS BBIIAIOT
CIIEIUAJIMCTHI, 3aHUMAIOIIUECS TMPOEKTUpOBaHWEM OOBEKTa U  BIAJCIOIINE
3HAHUSIMHA [0 WHXXEHEpHOU reosniorur. Cocmae ucciedosanuii onpeoesiemcs
HPOZPAMMOIL, COCTABJICHHOM B COOTBETCTBHHM C TEXHHYECKUM 3aJlaHUEM U
COTJIaCOBAaHHOM C TPOEKTHOW opranu3amueii. B coctaB pabor BxomsT: cbop,
M3YYECHHE W aHaJi3 MMEIOIIMNXCS Te0JIOTUYECKUX MATepHAIOB [0 palloHy
CTPOUTEIILCTBA;, HWHKEHEPHO-TCOJIOTHYECKass W THUJPOTCOJIOTHYECKass CheMKa,;
OypoBbIE ¥ TOPHONPOXOAYECKHUE pa3BENOYHBIC padOTH; TeOoPU3HUECKHEC
HCCIICJIOBAHUSI; OIBITHBIE TIOJIEBBIE PA0OThI, CTAIlMOHAPHBIC HAOJIOICHHUS;
71a00paTOPHBIC UCCIICIOBAHUS TPYHTOB M IMOJI3EMHBIX BOJI; KaMepasibHasi 00padoTKa
M COCTaBlieHUE oT4eTa. Pe3yromamol U3bICKAHUIL 6 6UOe UHMHCEHEPHO-
2€0J102U1eCcK020 omuema nepeoaromcs nPOeKmHoOU OpeaHu3auuU.

Bo Bcex ciydasx ucClemoOBaHHS HAYMHAIOT CO CcOOpa MMEIOMIUXCS apXHBHBIX
MaTepuaJioB O TPUPOJHBIX YCIOBUSIX paiioHa (TEOJIOTUYECKOM CTPOEHUH,
THAPOTECOJOTHUCCKUX YCIOBHSAX, KIMMAaTe, THUIPOJOTHH, TIOYBEHHOM TIOKPOBE,
tonorpaduu), 00 HMEIOIIEMCS OIBITEe CTPOUTEIBLCTBA U  DKCIUTyaTalluu
AHAJIOTUYHBIX COOPYKCHUH B MECTHBIX MPUPOIHBIX YCIOBUAX. TIIATEIBHBINA COOP
U aHaJli3 HMMEIOMINXCS MAaTepHajoB C PEKOTHOCIHUPOBKOW paiioHa IO3BOJISET
COCTaBHUTh MPOTPAMMy HCCIEOBAaHUN U COKpaTUTh ux oowseM. [locie npoBeaeHus
HEOOXOJMMBIX TOJATOTOBUTEIBHBIX PA0OT M3BICKATEIBCKUN OTPSAM WIIA TapTHSI
BBIE3)KAaeT HA MECTO OyIIyIIEero CTPOUTENbCTBA U MPUCTYMHAET K MOJIEBBIM padoTam
(cpemka, OypoBbie, Teopu3ndecKre u Apyrue).

WHXeHepHO-TeOI0THYeCKre paboThI BRITOIHSIOT B TPH dTarla:
1) moAroTOBHUTEIBHBIN; 2) MOJIEBOH; 3) KaMepaIbHBIH.

Iloozomoeumenvuvle padGompl BKIIOYAIOT H3YYCHHE paliOHA TO apXUBHEIM,
GbOHMOBBIM M JHUTEPATypHBIM MaTepuaiaM. Bemercss mMOAroToBKa K IOJEBBIM
paboTam.

B noneeoii nepuoo npousBoastcs pabOTHI:

* UH)KEHEPHO-TE€0JI0TUYECKasl CheMKa;

* pa3BeIoUHbIE paObOThI U re0pU3NUECKUE UCCIIEIOBAHUS;
* OMBITHBIE MTOJIEBBIE UCCIIEAOBAHUS TPYHTOB;

* U3y4YCeHUE MOA3EMHBIX BOJI;

¢ aHaJIN3 OIIbITa MCCTHOI'O CTPOUTCIILCTBA U T. I.
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B kamepanvuwiii nepuod oOpabaThIBalOT pe3yibTaThl MOJEBLIX U JJAOOPATOPHBIX
UCCIIEJOBaHU, COCTaBISIIOT  UHIHCEHEPHO-2€0/102UYeCKUil  omuem C
NPWIOKEHUSIMU: KapTaMH, pa3pe3amMu U T. 1.

OOBeM HHKEHEPHO-TE€OJIOTUYECKUX HCCIEAOBAHUN pa3ivMueH U O00YCIOBIEH
CTaauel NPOEKTUPOBAHUS, T'€OJIOrMUYECKOM M3YUYEHHOCTBIO paiiOHa, CIOKHOCTBHIO
r€0JIOTHYECKOr0 CTPOEHHUSI, OCOOEHHOCTSIMU CBOMCTB IPYHTOB (TpeOyromume 1 He
TpeOylomue  CrneuuaibHbIX  paboT), KOHCTPYKTUBHBIMH  OCOOEHHOCTSMHU
COOPY’KEHUI U UX KallUTaJIbHOCTBIO.

CnoXXHOCTh  MH)KEHEPHO-T€OJOTMYECKUX  YCIOBUM TMOJAPA3NENsoT Ha TpHU
KaTerOpUU:

1 kamezopus — Y4YacCTKM C TIPOCTOM TE€OJOTHUEW; CJIOW 3aJIETAIOT IOYTH
TOPU30HTAILHO; HECYIasi CIOCOOHOCTh TPYHTOB JOBOJBHO BEJIHMKA; TPYHTOBBIC
BOJIbI 110/1 (PyH/IaMEHTaMU 3aJIETal0T HUKE aKTUBHOM 30HbI; MOIIIHOCTh HACBIITHBIX
TPYHTOB HE MPEBBIIIAET 2 M;

Il kamezopus — y4aCTKU CpeIHEN T€0JIOTMUYECKOM CII0KHOCTH; TOJIIA CII0KEHA U3
4 — 5 pazIUYHBIX CJIOEB; TPYHTOBBIE BOJIbI 3aJI€TAIOT B MPEEsiaX aKTUBHOMN 30HBbI;
MOIIHOCTh HACBIMMHBIX TPYHTOB — 3 — 4 M;

IIl kamezcopusi — Y4YaCTKU T'€OJIOTUYECKU CIIOXKHBIC;, PACIOJIOKEHbI B IPEIEax
nepeceyeHHoro pesbeda; ToJIa MHOTOCIIONHAS; 3aJleraHre CJI0EB JIMH30BUTHOE WU
HECOTJIACOBAHHOE, CKJIAQYaToe; HApPYIIEHHOE; TPYHTOBBIE BOJIBI HAXOIATCS BBIIIE
MOJIONIBBI (PYHIAMEHTOB; aKTUBHAS 30HA COJICPXKUT WJI, TOP(Q; MOIITHOCTh HACHIITHBIX
IPYHTOB MPEBBIIIACT 4 M; HA YYaCTKE Pa3BUTHI IPUPOIHBIE TCOJIOTUUECKUE SIBJICHUSI.

OCHOBHOIL 00beM  UHIICEHEPHO-2€0/102UYeCKUX padom  GblNOJIHAIOM 00
NPOEKMUpOBaHUs, YTO TO3BOJSAET MOJTYYUTh HEOOXOJMMBIE JTAHHBIE O TE€OJIOTHHU
MECTHOCTH, CBOMCTBaxX TPYHTOB, IIyOHWHE 3aJ0KeHHUS (DYHIaMEHTOB, BEJIIMYHHE
JIOMyCKAaEeMbIX JIaBJICHUM HA TPYHT U O’KUJIAEMbBIX 0CaJIKaX, MPOTHO3E YCTONYMBOCTH
COOpYXeHUs U T. A. B npouecce cmpoumenvcmea npu NpoOXOAKE KOTIOBAHOB
CBEpAIOT TEOJOTMYECKHE JaHHbIE C MaTepuajiaMyd HWHXXEHEPHO-TEOJIOTHYECKUX
HCCIIEIOBAHUM 1O TPOEKTUPOBaHMSA. B ciyyae pacxoxIeHuN Ha3HA4YaroT
JIOTIOJTHUTENIbHBIE HHXEHEPHO-T€OJIOTUUECKUE PAOOTHI.

Ilpu skcnayamauuu 30anuil u CcoopyyceHuil TIPOBOIAT HAOMIOJACHUS 3a
XapakTepoM M BEJTUYMHON 0CaJ0K (PYyHIAMEHTOB, PEKUMOM I'PYHTOBBIX BOJ U PEK,
pa3MBIBOM OEpEroB, YCTOMYMBOCTHIO CKJIOHOB | T. A. B 3TOT mepuoa nmpou3BoasT
WHKEHEPHO-TCOJOTUYECKYIO DKCIEPTU3Y BBISBICHUS MPUYUH JeGopMUpOBaHUS
3IaHUN U COOPYKEHUM.
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Hnorcenepno-zeonocuueckuii omuem TEpeNacTCs NPOSKTHON OpraHU3allid U Ha
€ro OCHOBE BBIMOJNHSETCS HEOOXOoAMMas MPOEKTHas JOKyMEHTAalus JJis
ctpoutenbcTBa. OH COCTOMT W3 BBEACHHUA, OOLIEH M cleNuanbHOM dacTeH,
3aKJIIOYCHHUS U TIPUIOKEHHM.

Bo BBesieHnN yKa3bpIBalOT MECTO U BpeMsi POBEICHUS U3bICKATENLCKUX padboT roza,
UCTIOJTHUTEIH U 11eTb paboT. B o011eit yactu 1aeTcst onucaHue:

° penbe(ba, KJInMarta, 3aCCIICHHOCTH, PACTUTCIIbBHOCTH,
¢ I'COJIOTHHU C IIPHUIIOKCHUCM I'COJIOTHYCCKUX KapT U Pa3pC30B;
* KapT CTPOUTCIIbHBIX MaTCPUAJIOB.

B crnenuanbHbIX TllaBax AAaeTCsl XapaKTEPUCTUKA TPYHTOB, UX HOPMATUBHBIC U
pacyeTHbIe CBOMCTBa, MPUTOJHOCTH JJII CTPOUTENLCTBA OOBekTa. IIpuBoAsTCS
CBEJICHUS O MOA3EMHBIX BOAAX, UX PEKUME W BIUSIHUM Ha CBOMCTBA T'PYHTOB,
CTPOMTENILCTBO W  O3KCIUIyaTalMio oO0bekTa. JlaloTcs peKkoMeHJaluuu 10
BOJIOIIOHVIKEHUIO M YCTPOWCTBY JpPEHAXEW. B 3aKIHOUMTENbHOM YacTU OT4YeTa
JaeTcsl 00IIasi MHKEHEPHO-TEOJIOTHYECKasi OL[EHKA YYacTKa MO MPUTOAHOCTU s
CTPOUTEINBCTBA, YKa3bIBAIOTCS IIyTH OCBOCHUS TEPPUTOPUU, OTPAXKAIOTCS BOMPOCHI
OXpaHbl OKpY>Karolieu cpeapl. OTyeT 00A3aTENBHO JOKEH UMETh MPHIOKEHHUE C
rpauuecKkuMu Marepuanamu (KapTbl, pa3pe3bl, KOJOHKM CKBRXHH H JIp.),
Ta0NHUIIAMH  CBOMCTB TPYHTOB, XHUMHYECKHUX aHAJIM30B BOJbI, KaTalOroM
reoJIOTHYECKUX BbIPAaOOTOK W Ap. B mocnegHee Bpemsi 3HaYUTENBHOE MECTO B
CTPOUTEJIbHOM MPaKTUKE 3aHUMAIOT PEKOHCTPYKLMH, TepenpopuiIupoBaHus U
pecTraBpauM 3JaHUM U COOPYKEHHUH B Ipelaenax CYyLIECTBYHOLIEH TOPOACKOU
3aCTpOMKU. MHXKEHEPHI-TEOJOTH JOJDKHBI  OLECHUTh CTENEHb W3MEHEHUW B
TeOJIOTUYECKON Ccpesie 3a MEepPUOoJ DKCIUTyaTallud 3AaHUN U COOPY>KEHUM, 4TOObI
MO>KHO OBLIO BBIPaOOTATh PEKOMEHIAIMY 110 JAITBHEUIIIUM MPOEKTHHIM PEIICHHUSIM
B CBSI3U M3MEHUBUIECICS T€0JOTMYECKON 00CTaHOBKOM.

WNHskeHepHO-TeoJI0THYecKre 3aKJIYeHUsl COCTAaBJSIOT Tpex BUIOB: 1) 06
YCOBUAX CIMPOUmMENbCmea o0vekma, 2) 0 npuuunax oegopmayuil 30anuil u
coopyscenuil, 3) IKcnepmHuble.

3aksroueHue o npuYrHax aedopmariil 37aHUl U COOPYKEHUN MOTYT COJIEPKATh
MaTepuasbl paHee MPOBEACHHBIX UCCIIENOBAHUM, OCMOTPa MECTHOCTH U
coopyxeHus. [Ipr HEOOXOIUMOCTH BBIMIOJHSIOT JOTIOJHUTEIIbHBIC UCCIICIOBAHMUS.
BckpriThie mpuunHbl 1edopmaruii To3BOJSIIOT HAMETUTD IMTyTH UX YCTPAHCHUSI U
MPEIOKUTH TPeOyeMbIe HHKEHEPHO-TEXHUYECKUE MEPOTIPUSITHSI.

NHKXeHEepHO-Te0I0rnuecKasi SKCepTrU3a yCTAHABINBAET:
* IPaBWJIBHOCTbH MPHUEMOB HCCIEA0BAHUM;

* IOCTaTOYHOCTh 00BEMOB padOT;
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* IPAaBOMEPHOCTH BBIBOJIOB U PEKOMEHIALIN;
* IPUYHHBI ABAPUU U T. [I.

HNnkeHepHO-Te0JIOTHYECKAsT CheMKa IMPEACTABIsIET CO0O0M  KOMIUIEKCHOE
W3YYCHUE TEOJIOTUHU, THUIPOTEOJIOTHH, TeOMOP(HOJIOTHU M JAPYTUX ECTECTBEHHO
HUCTOPUYECKUX YCJIOBUW paiiOHa CTPOUTEIBCTBA, YTO IMO3BOJISIET OLIEHUTH 3TY
TEPPUTOPHUIO ISl 3aCTPONKH.

Macmtad cbemku (ot 1:200 000 go 1:10 000 m xpymHee) ompeaeisieTcs
JETATHHOCTHIO MHKEHEPHO-TEOJOTUUECKUX HccieqoBaHuil. OCHOBOUM 1T ChEMKH
CIIY’KUT T€0JIOTHYECKasl KapTa JaHHOW TePPUTOPHUH.

[Ipu reonormvecknx paboTax YTOYHSIOT XapakTep, BO3PACT W IPOUCXOKICHHE
penbeda, onpeeNsitoT YCIOBHS 3aeTaHusl, MOIIHOCTh U BO3PACT TPYHTOB, U3y4YalOT
€CTECTBCHHbIE OOHaXEHUS WX CJIOEB Ha CKJIOHAaX. XapakTepHble OOHAKEHUS
3apUCOBBIBAIOT U (hoTorpadupytoT. BeipaOoTKu JOKYMEHTUPYIOT U OTOUPAIOT U3 HUX
POOBI TPYHTOB JIJIsl TA0OPATOPHBIX UCCIICOBAHUMA. BBIABIISIOT THAPOT€0IOTMUECKUE
YCJIOBHUSI, TITyOUHBI 3aJI€TaHus MOA3EMHBIX BOJ, UX PEKUM U XUMUUYECKHUM COCTaB,
reOJIOTUYECKHE SIBIIEHUSA M IPOLIECCHI, M3Y4alOT OIBIT CTPOUTEIHCTBA HA JAHHOU
TEPPUTOPUH, OMNPENCIAIOT (HU3HUKO-MEXaHUUYECKHE CBOMCTBA TPYHTOB MOJEBBIMU
METOJaMHU.

Ha ocnHoge MOJYUYCHHBIX JaHHBIX COCTABJIAIOT MHKCHCPHO-T'COJIOTN-YCCKYIO KapTy
paﬁOHa CTPOUTCIILCTBA, ITO3BOJIAIOIIYIO BBIACINTL IIPUTOJHBIC 1104 CTPOUTCIIBCTBO
Y4aCTKH.

AspokocMuveckue MeToAbl. JIJII YCKOPEHHS ChEMOYHBIX pPadOT HMCIOJIB3YIOT
a’POMETOJIbI, OCOOCHHO B TPYAHOJOCTYITHBIX JIJII HA3€MHOTO M3Y4YeHHUs paiioHax
(3a00109eHHBIC HU3BMEHHOCTH | T. 11.).

[Ipyn moneBbIX MCCIEIOBAHUAX MpPU OYPEHUU CKBAKUH M YCTPOMCTBE TOPHBIX
BBIPa0OTOK (IIypdoB, MITOJEH U Jp., pUC. /3) BBISICHSIIOT T€0JIOTHYECKOE CTPOCHHE
U TUAPOTEOJIOTMYECKUE YCJIOBUS INSITHA 3aCTPOMKM Ha Tpedyemyro TIyOuHY,
OTOUpAIOT MPOOBI TPYHTOB M TOA3EMHBIX BOJI, MPOBOJST OIBITHBIE PA0OOTHI U
CTallMOHApHbIC HAOIIOACHMUS.
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Puc. 73. Pa3zBenounbie BEIPaOOTKH: a — TOPU3OHTAIbHBIE (KAHABBI, IITOJILHU); O — BEPTUKAIILHBIC
(rypd, OypoBasi ckBakuHa); 1 — HAHOCHI; 2 — KOPEHHBIE TPYHTHI

Pacuucmku, kanagpl U wimoabHu OTHOCIT K TOPU3OHTAIBHBIM BhIpaboTKaM. Mx
IPUMEHSAIOT HA YYacTKax, CIOKEHHBIX KpyTomajarommMmu ciosmu. [lpu
C1a00HAKJIOHHOM U TOPU30HTAIILHOM 3aJIETaHUU CIIOEB CIIETYET IPOXOAUTh HIYPQBbI
u OypoBble ckBaxuHbl. Illypgher (Ipy KPYyriioM CEUEHUM — AYAKHM) IO3BOJISAIOT
MPOU3BOJIUTH OTOOP JIFOOBIX MO pa3Mepy 0Opas3lOB IPYHTOB C COXPAHEHUEM HX
CTPYKTYpBl U NPUPOAHON BiaxkHOCTU. Pa3BepTka mrypda mo3BojsieT ONpeaeianuThb
TOJILIMHY CJIOEB U XAapPAKTEp UX 3aJ€TaHUs B IPOCTPAHCTBE. Bypoevie ckeéarcunvl
MPEACTABIIAIOT COO0M KPYTJible BEPTUKAIbHBIEC NN HAKJIOHHBIE BEIPAOOTKH MAJIOTO
nuameTpa. B OypoBBIX CKBaKMHAX pasziM4alOT ycmove, cmenku U 3aoou. bypenue
OPUMEHSETCI B  OCHOBHOM IS  MCCIENOBAHUS TOPU3OHTAIBHBIX  WIIU
MOJIOTOIAJA0IIMX TUIacTOB. M3BieKkas 00pa3ipl IPYHTOB U3 CKBaXKHHBI [0 MEPE €€
IIPOXOJIKH, BBISICHSIOT COCTaB, CBOMCTBA, COCTOSHHE TPYHTOB, YCIOBHS HX
3anmeranusi. B 3aBucumocTH OT crmocoba OypeHus M cocTaBa TPYHTOB 0Opaslibl
OBIBAIOT HEHAPYIICHHOW WM HapyUIEHHON CTPYKTypbl (KepHbl). [Ipeumyiecta
OypeHHUs: CKOPOCTb POXOAKHU CKBAKUH C IOCTHXKEHUEM OOJIbIINX IITyOHH, BHICOKAs
MexaHu3alus padoT, MOOUIIBHOCTh OYPOBBIX YCTAHOBOK. JJ1 KpEeMJIeHHs CKBAYKUH
B Clla0bIX M BOJOHACBHIUICHHBIX TPYHTaX OT OOBaJOB M OIUIBIBAHUS CTEHOK
MPUMEHSIIOT CTalibHble oOcagHbie TpyObl. [lo maHHBIM OypeHust odopmisieTcs
2e0n1020-1umonozuydeckasn konouka B macmrade 1:100 — 1:500 ¢ npencraBienuem
TOJILIMHBI 3aJIETaHUs CIOEB, JUTOJIOTMYECKOrO TUIA, ITyOMHBI 3aJIeraHus YPOBHS
I'PYHTOBBIX BOJ, MECT 0TOOpa 00pa3LOB I'PyHTA, X BO3pacTa B MHAEKcax (puc. 86).
CKBa)XUHBI 110CJIE MPOXOJKH 3aCHINAOT.
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Puc. 74. T'eonoro-nuToaoruyeckasi KOJOHKa OypOBOH CKBaKMHBI

O100p 00pa3moB IPyHTOB M NPOO BOABLI K3 OOHaKEHMM, OYypOBBIX CKBaXKHH,
myphoB M JPYrux BbIPAOOTOK IS MOCIEAYIONIMX J1abOpaTOPHBIX aHAIM30B
MPOU3BOJIST HA BCIO MIyOMHY BBIpaOOTKH HE pexke uem depes kaxpie 0,5 — 1,0 m.
Hanbonee nerasibHO ompoOyeTcs HECyIIud CJoW OCHOBaHUSI coopyxkeHus. U3
myphoB OTOMPAOT MOHOJHUTHI B (popMe KyOOB, a M3 CKBaXXUH TPYHTOHOCOM -
HUJMHIPUYECKUE MOHOJUTHI C COXPAaHEHUEM UX CTPYKTYpbl U TPUPOJIHOMU
BJIQYKHOCTU, YTO OCOOCHHO BAXKHO JJIsl CBA3HBIX TPyHTOB. OOpa3ibl HapyIIeHHON
CTPYKTYpPBI OTOUPAIOT OOBIYHO U3 PHIXJIBIX TPYHTOB.

[TpoObI moa3eMHOM BOABI OEPYT B €MKOCTH (C TIIATEIBHBIM UX 3aKYITOPUBAHUEM )
13 KaXXJ0T0 BOJOHOCHOTO Topu3oHTa 1o 0,5-2 1.

I'eopuzuyeckne meToabl HUCCIENOBAHUS (PJIEKTPOMETPHUSA, PAAUOMETPUS WIH
reopajgap M CEUCMOMETpHs) COMYTCTBYIOT pPa3BEJAOYHBIM paboTaM, M0360.14
3HaAYUUmMeEAbHO COKpamums 00vem wiypgosanus u Oypenus. C ix NoMOILIbIO MOKHO
U3y4aTh PU3NYECKUE U XUMUYECKHE CBOMCTBA TPYHTOB U MOA3EMHBIX BOJ, YCIOBHUS
3aJieraHus, JABUKEHUE IOA3EMHBIX BOJ, WHXKEHEPHO-TEOJIOTMYECKUE SIBIICHUS WU
nporecchl. YacTo MpUMEHSIOT BEPTUKAJIbLHOE AJIeKTpuueckoe 30HaupoBanue (BI33).

[Ipu 2nekmponpogpunuposanuu Ha uccieTyeMOM YYacTKe 3a0MBalOT B TPYHT
CEpHIO AJIEKTPOJOB B CTBOPAX M HA KaXKJIOM H3MEPSIOT COMPOTUBIICHHE TPYHTOB

(puc. 75).
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Puc. 75. DnexrponpoduinpoBanue Toamuy nopoa: 1 — npudop; 2-5 — 31exTpo sl

B33 mo3BossieT onpenensaTh ypOBEHb IOA3EMHBIX BOJ, JIHA PEYHBIX JIOJMH,
BBIJIEIIATH CJIOU PA3JIMYHOTO COCTAaBA U IOCTPOUTH I'€0J0rMIecKuil paspes. I'myouna
TaKOI'0 30HIMPOBAHUS 3aBUCUT OT PACCTOSTHUS MEKIy Toukamu A u b (puc. 76). Ha
puc. 89 maHo comocTaBieHUE C aHHBIMU OypeHust kpuBoil BO3, xoTopas detko
OIIPEIENSIET IE0JIOTMYECKOE CTPOCHHUE TaHHOM TOJIIIU MOPOI.

-——— 1)) ——

1

I A B r 5
V. /A
\

Puc. 76. BeptukanbHoe anekTprueckoe 30HaupoBanue (B33) Toxmu mopox: 1 —
MOTEHIIMOMETD; 2 — UCTOYHUK nuTanus; A, b, B, I' — a5ekTpossr; 3 — 9KBUMIOTEHITMATBHBIC
JUHHUH; 4 — TUHUHA TOKOB
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Puc. 77. DnexTpopasBeka TOJII MOPOJ: a — AIEKTPONPOQPHIIb Yepe3 KapCTOBYIO MOJIOCTh,
3aMOJTHEHHYIO TIECKOM; O — KapCTOBasi MOJOCTh B U3BECTHAKE; B — OypOBast KOJIOHKA; T — KpUBas
BO3

Hau6oee nonHyo nHPOpMALIKIO O XapaKTepe 3aJIeTaHusl TPYHTOB 10 MIyOMHE U
HEMPEPBIBHO BOJb BCETO H3y4aeMOro MPOoQuis, a TAkKe 0 HaTMIUK 00BOAHEHUN
WIN Pa3IMYHbIX YPOBHEH MMOA3EMHBIX BOJ] HAJl BOJIOYIIOPAMHU U B
BOJIOBMEIIAIOMINX TOJIIAX CHIITyYUX TPYHTOB MO3BOJISIET MCMOJIF30BAHNE
reopajapa (puc. 90).

Puc. 78. IIpumeps! reopagapHbIX MpopUIIeH:

a — I'PYHTOBBIC HAIJIACTOBAHUA C PA3JIMYHBIMU I'PAHCOCTABOM U MPOYHOCTBIO, 0 —ToXke C
U3MEHSIONIEHCS CTEIIEHbBIO OGBOI{HCHI/I}I

I'eostoruyeckne KapThl U pa3pe3bl CO3JAIOTCA MOCIE OKOHYAHUS WHKEHEPHO-
reojiorudeckux padot. Cpean reoIorMueckiuX KapT KOPEHHBIX TPYHTOB OCHOBHOE
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MCCTO 3aHUMAIOT HHKXCHCPHO-I'COJIOIrHYCCKHUEC, THAPOICOJOIrMYCCKHE MW KapThl
CTPOUTCIIbHBIX MATCPHUAJIOB.

Hnoicenepro-eceonocuneckue kapmsl AAIOT CBEIEHWS O BaXHEUIINX WH)KEHEPHO-
T€0JIOTHUECKUX (paKTOpax B MpeJieNiax u3yyaeMoil TeppUTOPHH.

WHXeHepHO-TeOJOTHYECKIEe KapThl OBIBAIOT TpeX BUIOB: 1) HHXKEHEPHO-
T€0JIOTUYECKUX YCJIOBUH, 2) WH)KEHEPHO-TEOJOTHYECKOro paloHHpOBaHUSA U 3)
MH)KEHEPHO-TEOJIOrMYeCKHe KapThl CIEMUalbHOTO0 Ha3HayeHusa. Kaxmas Takas
KapTa BKJIIOYAET YCIOBHblE 0003HaueHus (puc. 91), reonoruueckue paspesbl U
HOSCHUTENFHYIO 3aIUCKY.
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Puc. 79. YcaoBHbie 0003Hau€HUs TOPOJ JUIS TUTOJIOTHYECKHUX Pa3pe30B U KapT

Kapma unoicenepro-eeonocuueckux yciouti COAEPKUT UHPOPMAIMIO IS BCEX
BHUJIOB Ha3€MHOTO CTPOUTENIHCTBA.

Kapma  unoicenepro-eceonocuueckoco  pauonupoearnus OTPAXKAET pa3leICHUE
TEPPUTOPUM HA YacTH (PErHOHbI, O0JACTU-PAiOHBI M T. 1.) B 3aBUCHUMOCTU OT
OOIIHOCTH MX MH)KEHEPHO-TE€OJIOIMUECKUX YCIOBUM.

Kapmuvl cneyuanvnoco nasnauenus COCTaBISIIOT MPUMEHUTENBHO K KOHKPETHBIM
BUAaM CcTpouTenbcTBA. OHHU COAEpkKaT OIEHKY HHXEHEPHO-T€OJOTMYECKUX
YCJIOBUM TEPPUTOPUU CTPOUTEIBCTBA M MPOTHO3 HHKEHEPHO-TEOJIOTHUECKUX
SIBJICHUH.

I'eonozuueckue paspesvt MPENCTABISAIOT MPOEKIUIO T'€OJIOTHYECKUX CTPYKTYp Ha
BEPTUKAJIBbHYIO IIOCKOCTh U TO3BOJISIOT BBISIBUTH I'€0JIOITMUECKOE CTPOEHHUE I10
rinyOuHe. VX cTposAT mo reojorndyeckoil KapTe WIM MO JaHHBIM Pa3BEIOUYHBIX
BbIPaOOTOK (1IypdoB, OYypOBBIX CKBaXHH). BepTukaibHbI MacmTad pa3pe3oB
oObryHO mpuHHMaeTcss B 10 u Oosiee pa3 KpymHee Tropu3oHTaimbHOrO. Ha
reoJIOTUYECKOM pa3pe3e MOKa3bIBAlOT BO3PAaCT, COCTaB, MOIIHOCTb, YCIOBUS
3aJieraHus TPYHTOB, THUJPOrEOJOTHYECKHe YCIIOBUS. BbliesleHHe HHKEHEPHO-
reoJIOTMYeCKHUX 3JIEMEHTOB HAa TEPPUTOPHUAX CTPOMUTEIbHBIX ILUIOMIAJOK
MO3BOJISIET 1I€JICHANIPABICHHO pa3MellaTh 3/aHus (COOPY>KEHHUs) Ha TEpPUTOPUH,
BBIJIEJICHHON TOJ] CTPOUTEIHCTBO, M JIA€T BO3MOXHOCTh peliaTh BOIPOC BhIOOpa
Mozend paboThl OCHOBaHUS PyHIaMEHTOB. MHotcenepno-2eo102u1uecKkuil 1emenm
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(UI'3) — 310 wacTh MaccuBa TPyHTOB (CJIOM, YacTh CJIOA U T. [I.), OJHOPOJHAS TIO
BO3pACTy, JIUTOJOTUYECKOMY COCTaBy, IIOKa3aTeliIM COCTOSHHUS W (PU3UKO-
MEXaHHUYECKUM CBOMCTBaM.

I/IHmeHepHo-reonornqecm{e H3bICKAHUSA VIS CTPOUTEILCTBA

O0mue mnoJiokeHusi. VHXEHEPHO-TCOJOTMYECKUE  U3BICKAHMS  SIBIISIOTCS
HAaYaJIbHBIM HTAllOM CTPOWTENIbCTBA JIOOOTO OOBEKTa W HAXOIATCS B TIOJHON
3aBUCUMOCTH OT BHJAa OO0BEKTa (IMIPOMBIIUICHHOE MPEANPUITHE, KUJIOH JIOM,
aBTOMOOMJIbHAS JTopora U T. J.). [To3ToMy W3BICKaHUS O KaXAbld BHJ 00OBCKTa
UMEIOT CBOIO CHEeM(UKY, CBOM OCOOCHHOCTH, HO BCE M3BICKAHUS WMEIOT HEUTO
oOrizee.

[IpoekTHpyIOT KpynHbIE OOBEKTHI 1O CTagUsM: TEXHUKO-PKOHOMHU-YECKOE
ob6ocHoBanue (T20), TexHUYECKUI TPOCKT, paboUne YEPTEKHU.

ConepxkaHre WHKEHEPHO-TEOJOTMUECKUX HM3BICKAHUM OTJIMYAETCS M MMEET CBOIO
cneru(puKy B PaA3IUYHBIX O0JACTAX CTPOUTENIBCTBA: O HPOMbIULIEHHBIX
COOpYIHCEHUIL; 0N 2PA0OCMPOUmeTbHbIX padom (IPOEKTHI AETaTbHON INTAHUPOBKH,
OTHENbHBIX 37aHUN); 014 N003eMHbIX coopyyxceHull (pe3epByapbl, OUYWCTHBIC
KaHaJIM3aIMOHHBIE COOPYKEHHUSI, CTAHIIMU TIEPEKAYKH, a TAK)KE PA3IMUHbIE OOBEKTHI
CHEIUAIbHOTO Ha3HAYEHUsS: METPO, TMOA3EMHBIE MEepexoabl W T.J.); 0/
2UOpomexHuueckKux coopysicenuil (TWIOTUHBI U BOJOXPAHUIIUINA); 011 00bEKmMO8
JUHeNnHo20  cmpoumenvcmea  (TUHUU  DJICKTpoIiepeadyd, MaruCTpajibHbIC
TPYOOIIPOBO/IbI, ABTOMOOMIIbHBIE U JKEJIE€3HBIE JJOPOTH U T.1.).

WNHXEHEPHO-TEOJIOTHYECKUE H3BICKAHUS 6 C6A3U C HAOCMPOUKOU 30aHull,
PEKOHCMPYKYUel U U3MEeHEeHUeM UX IMadx3CHOCmU BBITIOIHAIOT B OAUH dTaln. Eciau
COXPAHWJICA NPOEKT 3[IaHHUSI U MATEPUAIIbl MPEKHUX HWHKEHEPHO-TEOJIOTHYECKUX
U3BICKaHUM, TO 00beM pabOT MOXKET ObITh MUHUMAJIBHBIM C OTOOPOM MOHOJIUTOB
IpyHTa 1js1 7a0OpaTOPHBIX aHAJIM30B U MPOBEPKOW COCTOSIHMS 3aaHus. be3 aTux
MaTepHaoOB BBIMOJHSIOT MOJHBIM 00bEM HHXKEHEPHO-TE€OJorndyeckux padot.llpu
YIIOBJIETBOPUTEIILHOM COCTOSTHUM 3[JaHUSI U HEOOXOIMMOM YIJIOTHEHHOCTH MOYHO
IPOU3BOJAUTH HAJCTPOMKY 3aHUsl 0€3 YIIUPEHUs CYIIECTBYIOUIUX (PyHIaMEHTOB.
Bce uccnenoBanusi, BEIIOJHEHHBIE B CBSI3U C HAJCTPOMKOW 31aHus1, OQOPMIISIIOT B
BUJI€ MH)KEHEPHO-TEOJIOTUYECKOTO 3aKIFOYEHUS.
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2.JIpakTHyeckas 4acTh

JlabopaTtopHnast pa6ora Ne 1
MNOPOAOOBPA3YIOHIUE MUHEPAJIbBI

Ilenv pabomer: w3ydeHue (GHUBMYECKUX CBOWCTB MHHEPAJIOB W OIPEICICHHE
UX C MIOMOIIBIO OTPEETUTEIIS.

Ilocnedoosamenvnocms 6vinonnenus pabomaol:

1. O3HakoMbTeCh C KPATKUMH TEOPETUYECKHUMH CBEICHUSMU O (UINUYECKUX
CBOMCTBaxX MUHEPAJIOB;

2. O3HakoMbTeCh ¢ «OnpeneanuTeneM MUHEPAIOBy, IPUBEACHHBIM B Ta0m. 1.3;

3. CocraBbTe ONHCAHHME M OMpPENEIUTE MO BHEUIHUM MpHU3HAKAM TJIaBHEUIIIHE
O0pPO1000PA3YIOIINE MUHEPATIBL.

4. CocTaBbTe OIKCAHUE MOPOJO0OPA3YIOLUINX MUHEPAJIOB 10 KJlaccawm;

JIi1s1 onpenierieHust Ha3BaHUsI MUHEPAa BOCTIONIB3YHTECh ompeerenemM (Taom. 1.3).

1.1. ®u3nyeckne CBOMCTBA MUHEPAJIOB

Munepanamu Ha3bIBAIOT OJTHOPOAHBIC TIO CBOEMY COCTaBY M CTPOCHHUIO MTPUPOIHBIC
XUMUYECKHE COCTUHEHUS WU DJIEMEHTBI, 00pa30BaHHBIE B PE3YJIbTATE OMPEICTICHHBIX
(UBUKO-XMMHUYECKHUX MPOIIECCOB B 36MHOM KOpPE U Ha €€ MOBEPXHOCTH. MI3BECTHO, UTO
B 3eMHOM Kope coaepxkutcs 6onee 7 000 MuHepanoB 1 UX pazHoBUAHOCTEN. M3 Bcero
MHOrooo6pasusi okosio 100 MuHEpajIoB BCTPEYAIOTCS JOBOJBLHO YacTO M JIMIIb
HEMHOTME U3 HUX UMEIOT MIUPOKOE PaclpOCTPaHEHUE, cliarasi TopHble opoabl. OHu
HA3bIBAIOTCA TJIABHBIMU WM TIOPOJ000Pa3yIOIIMMU, TaK KaK BXO/ST B COCTAaB TEX WU
MHBIX TOPHBIX OPO/I. [ TaBHBIE MUHEPAJIBI B COCTABE OIMPENEICHHON TOPHON MOPO/IbI
oOpa3yror Oosiee WM MEHEE TOCTOSSHHBIC COUYCTaHUS U 00YCIaBIMBAIOT OCHOBHBIC
CBOWCTBA NIOPO/IBI.

N3yueHne MHUHEpAIOB IO BHENIHUM MPU3HAKAM 3aKJII0YaeTcs B OMpPEACICHUU
W ONUCAaHUU CJICAYIOIMUX (U3NYECKUX CBOMCTB: IIBETa, TBEPIOCTH, OJiecka,
CHaitHOCTH, (POPMBI KPUCTAILJIOB U T. .

LJsem munepanos sSBISETCS OJHUM U3 OCHOBHBIX BHEIIHUX MPU3HAKOB. MUHEpaIbl
MOTYT OBITh O€CLIBETHBIMU, TTPO3PAYHBIMU U UMETh CaMyIO0 Pa3HOOOPA3HYIO OKPACKY
BCEBO3MOXKHBIX OTTEHKOB. OKpacka MUHEpAJIOB 3aBUCUT OT XMMHUYECKOTO COCTaBa
U TIpUMeECEe 2JIEMEHTOB — JKeJie3a, HUKEJIsl, MeIU, KoOaibTa, XpoMa U Jp.

L[eem uepmwi. Iloa 1UBETOM 4YEpPThl MOHUMAETCS LBET MHUHEpaja B IOPOUIKE,
KOTOPBIN OMpejesieTcs TPEHHEeM MHUHepaja Mo IIepoxoBaToil dapdopoBoii
njaacTuHke. MHoOrue MuHepalibl B MOPOILIKE UMEIOT MHOM IBET, YeM B KYCKE.
HekoTopsie MuHepalnbl AAlOT XapaKTEPHYIO YEepTy: MUPUT B KYyCKE COJIOMEHHO-
JKEJITBIM,

a B MOPOIIKE MOYTH YEPHBIA, F€MaTUT — CBUHIIOBO-YEPHBIM, a B MOPOIIKE —
KPOBaBO-KPaCHBIN.
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Tseepoocms — CIOCOOHOCTh MUHEpaJIa TPOTUBOCTOSATH BHENTHEMY MEXaHUYECKOMY
BO3IelicTBHIO (Lapananuto). OTHOCUTENbHASI TBEPAOCTh MUHEPATIOB ONMPEIEISETCS
CpaBHEHHEM ¢ 3TajoHaMu (mikaia Mooca), (Ta6:a. 1.1).

Kaxnaplii mocneayronid MHHEpaJl B 3TOM IIKajie o0OnamaeT Oojiee BBICOKOU
TBEPJOCThIO, TOATOMY OH  OCTaBJII€T  I[ApanvHy Ha  MPEAbIIYIIEM.
BcnoMorarenbHbIMU «3TaJOHAMI» TBEPAOCTU MOTYT CIIY>KHTh: CTallbHasi OyJiaBKa
(TBepaOCTS 5,5), rBO31b (TBEPAOCTH 4) HOrOTh (TBEpaOCTh 2—2,5).

Tabmuua 1.1
[Ixana Mooca
1. Tanvk 2. l'unc 3. Kanoyum 4. @noopum 5. Anamum
6. Opmokna3 7. Keapy 8. Tonasz 9. Kopyo 10. Anma3s

Hcnone3ys mikaimy Mooca, MOXKHO CpaBHMBATh MHUHEpasbl. [[ns omnpeneneHus
OTHOCHUTEJILHOM TBEPJIOCTH MUHEPaJia BRIOUPAIOT HEOOJIBIITYIO POBHYIO TTIOBEPXHOCTh
Ha HCCIeIyeMOM o0paslie W MPOYEPUMBAIOT MO HEH OCTPhIM peOpPOM 3TaJIOHHOIO
MuHepasa. [Ipy OTCYTCTBMHM MUHEpAIOB-3TAJIOHOB IIKaIbl Mooca Hepeako
UCIIONB3YIOT I ONpENeNieHUusT TBEPAOCTH TaKue TMPEeAMEThI, KaK KapaHjaalll
(TBepocth 1), OpoH30BYI0O MOHETY (TBEpaOCTh 3,5—4), cTekio (TBEpAOCTH I).
AOcommoTHasE TBEPAOCTh HU3MEPSETCS NpPH MOMOIIM CIEUUATIbHBIX TPUOOPOB —
CKJICHOMETPOB.

brneck munepanoB 0OYCIOBJIEH OTPaXKEHHEM CBETa IMOBEPXHOCTHIO MHUHEpasa
M 3aBUCUT OT €ro IoKazareis mpeloMiieHus. MuHepallbl MOTYT HMETh
METAJTHYECKU OJIECK, METa/UIOBUAHBIN (OJE€CK MOTYCKHEBIIEH IMOBEPXHOCTU
MeTajlla), CTEKJISTHHBIA, >KUPHBIM, MEpIaMyTpPOBBIM, IIEIKOBUCTBHIN, aIMa3HbIM,
BOCKOBOM, MaTOBBIH.

Cnatinocms — CIIOCOOHOCTh MHUHEpaia PacKalbIBaThCA MPHU yAape MO TIAIKUM
MJIOCKOCTSIM — TIJIOCKOCTSIM CHAHOCTU. DTO CBOMCTBO MHUHEPAJIOB OOYCIIOBIICHO
WX BHYTPEHHUM CTPOCHHEM M OTpaXaeT CHUJy CICTUICHHS MEXIy HOHAMH B
KPUCTAJUTMYECKON PEIIETKE, 3aBUCSIIYIO OT XapaKTepa CBI3U U PACCTOSIHHSI MEXTY
HUMU.

VY MuHepaJioB pa3auyvaroT CIEIYIOUIUE 8UObl CNAUHOCTIU:

gecbMa COo8epuleHHasi — MUHEpPaJl JIETKO paclIeIuiieTcd ¢ 0O0pa30oBaHUEM OJHOMU
MJIOCKOCTHU CITaHOCTH (OMOTUT, MYCKOBHT);

cogeputeHHas — IpY JIETKUX yaapax MUHEpal, pacKajibIBasich, 00pa3yeT TPH IJIIOCKOCTH
CMAafHOCTH U, KaK MPaBWJIO, IACT MPABWIIbHBIC OTPaHEHHBIE (DOPMBI (TATUT, KAJIBIIUT);
CpeoHsis — MUHEPAJl PaCKaIbIBACTCs Ha 00JIOMKH, Ha KOTOPBIX OOHAPYKUBAIOTCS JIBE
MJIOCKOCTH CITAHOCTH (OPTOKIIa3, pOoroBasi 0OMaHKa);

HecosepuleHHas — TUIOCKOCTH CMIAaRHOCTH OOHAPYKUBAIOTCS C TPYIOM (amaTuT);
gecbMa HecosepuieHHAas — CIIAWHOCTh OTCYTCTBYET, BC€ OOJOMKH MHHEpala
HEeNpaBWIHLHON (OpMBI (KBApPIl, KOPYHI).
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HUznrom B OTAMYME OT CHAWHOCTH HE HWMEET MPABWILHBIX, OPHUEHTHPOBAHHBIX,
OonectammMx noBepxHocTe. [Ipu packaibiBaHMM WM pazjaMbIBAHUM OOpa3yroTCs
CJICTYIOIIME BUIbI M3]I0Ma: PAKOBUCTHIH (XaJIIC/I0H ), 3aHO3UCTHIN (poroBas 0OOMaHKa),
BOJIOKHUCTBIN (acOecT), 3eMITMCThIN (KAOJIMHHUT) U JP.

Ilnomnocms U1 pa3IMYHBIX MHUHEpaJoB KosieOmercs ot 1,8 g0 22,8 r/cm®
(camopojiHoe 30710T0 — 15-18 r/cM°). BONBIIMHCTBO MHUHEPANOB MMEET IUIOTHOCTH
2,5-4.,0 r/cm®,

Munepansl MOTYT 00NafaTh PSIIOM OCOOBIX CBOMCTB: MarHUTHOCTHIO (MarHeTuT),
BKYCOM (TaJUT — COJIEHBIN), 3armaxoM (Ipu TPEHWH, yAape, TOPEHUH MHHEPAJIOB),
B3aMMOJICHCTBUEM C COJITHOM KUCIOTOM (KaJbIUT, JOJIOMHUT) U JIp.

Dopma Mmumepanosé — OIWUH W3 TPHU3HAKOB, OMPENENSEMbIX HX CTPOCHHUEM H
TIO3BOJISIONINX PACIIO3HABATH MHOTHE M3 HUX, HATIPUMEP, Y TAIMTA KPUCTAIUTHI B hopMe
KyOa,

y Kajmpliuta — pomO037pa, TOPHOTO XpyCTalisi — IIECTUIPAHHBIE MPU3MBI,
3aBeplIaloIIMecs MUpaMuion. B mpupoje MuHepaiabl MOTYT BCTpEYaThCsl B BHUJIEC
OJTMHOYHBIX KPHCTAJUIOB
U WX CPOCTKOB (JIpY3bl, IIETKH), @ TaKKE MHUHEPAIBHBIX arperatoB (3epHUCTHIX,
UTOJILYATHIX, JIMCTOBATHIX, TUIACTUHYATHIX, KOHKpeuud u ap.). [Ipu memieHHOCTH
KpPHUCTAJUTU3AIIMKM BEIIECTBA U3 PACTBOPOB OOpaA3yrOTCsl HATEUHbIE (POPMBI, UMEIOIIHE
BUJI COCYJIEK — CTAIAKTUTHI U cTaIarMUThl. CTaJIaKTUTBI — HATEKHU, CBUCAIOIIME B BUJIC
COCYJIEK CBEpXY, @ HapacTarollie UM HaABCTPEdy CHU3Y BBEPX — CTAIarMHUTHI.

Memoouka onpeoenenus 0CHOBHBIX ROPOOOOOPAZYIOUUX MUHEPATIOB
no ux puzuueckum ceoiicmeam

Onpenenenre HEM3BECTHOIO MUHEPAJIA CIIEAYET HAUMHATH C TIIATEIBHOTO AHAIM3a €T0
(bu3MUeCKUX CBOMCTB IO BHENIHUM npu3HakaMm. [Ipu atoM ucnons3yrores dapdopopas
TUIACTHUHKA, IKaja Mooca, pa30aBiieHHast COJISTHAs KUCIIOTa, CTEKIISIHHAS TUIACTUHKA U
Jp. ToNpydHble cpexacTBa. llocne ycTaHOBIEHHS I1[BETa, TBEPIOCTH U OJecka
UCCIIEAyeMOro obpasiia ONpeseNisitoT €ro ClaiHOCTh, YepTy, MPOBEPSIIOT PEAKIIUIO C
COJISTHOM KUCIJIOTOM, BBISIBJISIFOT HAJTMUME MATHUTHBIX U JPYTUX OCOOBIX CBOWCTB.
3amummTe B JIAOOPAaTOPHYIO TETpajb OCHOBHBIC CBEICHHS, XapaKTEPHU3YIOIIHE
OCHOBHblE CBOUICMBA MUHEPATIO8, UX POJlb 8 20PHbIX NOPOOAx U 6 KaKux cgepax oHu
Haxoosam npumenerue. Takoe ONKrcaHre COCTaBbTE IS CIEAYIOUIMX MUHEPAJIOB: ITUPUT,
XaJIBKOIIUPUT, KBaPII, MIAYKOHUT, XAJILEIOH, TAIbK, AHTUAPUT, CEPIICHTUH, OPTOKJIA3,
KaOJIMHUT, MUKPOKJIMH, XJIOPUT, 1Jabpasop, reMaTuT, MarHeTUT, OflaJl, JUMOHUT, aBTUT,
TUrc, OWOTUT, aBTUT, poroBas OOMaHKa, OJMBUH, MYCKOBUT, TaJIUT, KaJbIIUT,
JOJIOMHUT.

XapakmepucmuKka 6a)xcHeluux nopooooopa3youux MuHepaios
Munepanbl Ki1accu(PpUIUPYIOTCS MO pa3IUYHBIM Npu3HakaM. Hanbosee BakHOM ¢
WHKCHEPHO-CTPOUTEILHON  TOYKM 3pPCHHUS  SIBISETCS  KJIacCHU(UKAIMS  T10
XAMHUYECKOMY COCTaBy. XapaKTEpUCTHKA BAXKHEUIIMX KJIACCOB MUHEPAIIOB
IIpUBEICHA
B Tabm. 1.2.
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OCHOBHBIC CBOMCTBA MHUHCPAJIOB

Tabmuna 1.2

Kitaccsr Baxneiimue cBoiictsa IIpencraBurenu
1 2 3
Mertasuibl 1 HEMETAJLIBI COCTOAT U3 OJHOTO
Camopoanbie
XUMHUYECKOI'0 3JIEMEHTA UJIM CMECH JIBYX Cepa, rpadur
3JIEMEHTHI
DJIEMEHTOB
CoenMHeHMs! SJIEMEHTOB C CEPOM.
Cepnuctbie . [Mupwur,
Metamyeckuii  OJieck, OobIlas IUIOTHOCTD,
COCIMHEHUS XaJIbKOITUPUT
MMEIOT OKPALICHHYIO YePTY
Tanonsie Conu raJlouiHO-BOOPOAHBIX KUCIIOT. ["anur,
S — IMeroT BKyC, HEMETAJUTHUSCKUN OJIECK, CPETHIOI0 CUJIbBUH,
TBEPAOCTH, PACTBOPSIOTCA B BOAE ¢bmoopur
Conn yrosibHOM KHUCIOTHI. J{1s1 HUX XapakTepHa Kanpnur,
KanGomaths CIIOCOOHOCTh BCTYNAaTh B PEAKLHIO C COJISHOU JOJIOMHT,
P KUCJIOTON.  MMewT  CpemHIol  TBEPIOCTD, MarHesur,
HEeMEeTaJUIMYECKUH 6J1eck aparoHUT
Comu  cepHOM KHCIOTBL. XapakTepHa CBeETias PN —
Cynbgats OKpacKa, HEBBICOKAs TBEPAOCTb, CTCKJISIHHBIN mnlg ’
0J1ECK, XOpOLIIask paCTBOPUMOCTb B BOJIE
Comu  dochopHoil KHMCIOTBL. XapaKTepU3yHTCs
docdatsr HEMETAUTMICCKIM OJIeCKOM, TECTPOH OKpPACKOiA, Amnarut
OTCYTCTBUEM CHAMHOCTH, XPYIIKOCTBIO
Conu KpEMHHEBBIX U AIFOMO-KPEMHHUEBBIX KHCIIOT. Oproknas,
[Tonpaznensrores Ha: aJIOUT, OJIUTOKJIA3,
1. ATFOMOCHUITUKATBI nmabpanop,
K-Na — moneBsbie mmarsl, QHOPTHUT
Na-Ca — moseBble mImarsl, Hedenun, neuur
[J1aruOKJIa3bl buoTtut, MyckoBUT
DenbaIInaTuThI ABrur
CunukaTsl
Citro1b1 Poroast oOMaHKa
2. MeTtacuiukartbl
[TupokceHbl OnuBuH
AMpuO0IBI Tanbk, cepneHTrH
3. Oprocuinkarsl Kaonunwr,
4. BropruHbIe CUITUKATHI MOHTMOPHWIJIOHUT,
5. I'muHuCTBIE MUHEpATIBI THIPOCITIONA

Memoouxka padbomul ¢ onpedenumeiem MUHEPAI08
[Ipexxae ueM HailTu MUHEpall B ompenenutene (Tadum. 1.3), HeoOX0aUMO MOAPOOHO
onucaTh BCE CBOMCTBAa 00paslia: TBEPAOCTh, OJIECK, LIBET, LBET YEepThl U p.
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B ocHOBe onpeneneHrs MUHEpalla JIEKUT CBOMCTBO — TBEPAOCTh. COOTBETCTBEHHO
TBEPJIOCTU BCE MUHEPAJIbI pa30MBaOTCS HAa CEMb IpyNil. B kax10il rpynne MuHepasl
pa3fensiorcs 1mo OlecKy B MEHBIIME MOATPYIIBL, A€ KaKAbIH MHUHEpaT UMEEeT
OIPENICIIEHHBI TOPSAAKOBBI HOMEp, IPOTUB KOTOPOrO YyKa3zaHbl HaumOosee
XapaKTepHbIe NPU3HAKU, OTIIMYAIOIINE TaHHBI MUHEPAJI OT €r0 COCEIEH 10 rpymIie.
Crnenyer oOpaTuTh BHUMaHUE HA TO, YTO OCHOBHBIE XapaKTEPUCTHKH, [0 KOTOPHIM
CTPYIIIMPOBaHbl MUHEPAJIBI B ONIPENEINUTENE — ITO TBEPAOCTh U OJIECK.

J11s Toro uToOBl HarOoJIEE MOJIHO COCTABUTH MPEJICTABIICHUE O CBOMCTBaX MUHEpaa
HE00XOAUMO TPOUUTATh 00Jiee MOAPOOHYIO XapaKTEPUCTUKY B pazaeie «Onucanue
MUHEpAIOBY (CM. 1. 1.2). 31ech MUHEpabl PaCIOJIOKEHBI IOJI TEMHU K€ HOMEpaMH,
YTO U B Ta0.-onpeaenurene 1.3.

Tabmuua 1.3
Onpenenurens MUHEPAIOB
['pynnel MUHEPAIOB ONPEEICHHON TBEPAOCTU
[TopsakoBbIii
HOMED
[Moarpyrmier bneck, uBer uepThl, CIAHHOCTH MHHCEPAJIOB B
paszene
«Onncanue
MUHEPAJIOB)»
1 2 3
Mumnepanwl ¢ meepoocmuio 00 2
GKJIIOYUMENbHO
C memannuueckum 01ecKom
a) UepTta TeMHO-Ccepasi, 10 YEPHOIl. 2

Co cmeKkIAHHbIM UIU UWEIKOBUCTIBIM
oneckom

Yepra Oenast, CrIallHOCTh BECbMa COBEPIIICHHAS
a) B OJIHOM HaIlpaBJICHUH, arperarbl 21
BOJIOKHUCTBIE, 36PHUCTBIC, INIACTUHYATHIC.

C oicupHuvim bieckom

brnenno-3enénslii, Oembiii, uepra Oenas,

a) . 26
MBUTHHBIN Ha OTIYIIb.

0) benplii, uepta 6enast, 3eMIUCTHIN. 32

B) L{BeT »k&nThIii, yepTa Oemnasi, XpynKui. 1

[Iponomxenne Tadmd. 1.3

Munepanvl ¢ meepoocmovio
om 2 00 3 6KIIOUUMENLHO
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C memannuueckum O1ecKkom

[[BeT CBMHIIOBO-CEPBIM, UEPTA CEPOBATO-

a) ] 3
yépHasl.
Co cmeKknaHHbIM U NePLAMYMPOBbIM OJIeCKOM
a) Benblii, ceprlil, uepta Oenasi, COJIEHBIA HA BKYC. 7
6) Bypslii 10 u€pHoro, uepta Oenasi, pacujieHIeTCs 97
HA TOHKHE JINCTOYKH.
B) Ceetnbli, uepta Oenasi, pacujeHSETCS Ha 28
TOHKUE JINCTOUYKHU.
r) benplii, cephlit, mpo3pauHblii, roay0oH, yepta 15
Oetast, BCKUTIAET OT COJISTHOM KUCIIOTHI.
0 CBCTJIO-SGJI?HBII/I 710 TEMHO-3€1CHOTO, 4epTa 29
OemHOo-3eIEHas, CIII0I0I0I00HBIHN.
C orcupHbIM UIU MAMOBLIM OIECKOM
2) 3enéHblid pa3HbIX OTTEHKOB, 4YepTa 3eieHas, 30
3€PHUCTBIN.
Mumnepanwt ¢ meepoocmuio
om 3 00 4 exnouumenvHo
C memannuueckum 0.1ecKom
2) 30JI0TUCTO-KENTBINA, YEepTa 3EJIEHOBATO-CEpast 4
110 YEPHO.
Co cmexIAHHbIM, HCUPHBIM, ULETIKOBUCTIBIM
UU NEPAAMYMPOBLIM DJIECKOM
L{BeT 3en€HBINA, pa3HBIX OTTEHKOB, UepTa Oenas
a) WM 3€JIEHOBATasi, 4acTO C BOJOKHUCTBHIMH 31
IIPOKUIIKAMMU.
6) IIBer Oemnblif, cepblif, >KENTOBATHIM, uepTa Oenas, 16
BCKHITAET OT COJSHOM KHUCIOTHI B IMOPOIIKE.
B) DUONETOBBIN, 3€NEHBINA, CHUHUH, NPO3PAYHBIA, YepTa 6
Oemnasi.
Bypsili, cepblii 10 4epHOro, yepra cepas Win
r). KENTO-0ypasi, BCKUIIAET B IMOJOTPETOMN COJISTHOM 17
KHCJIOTE.
[Iponomxenue tabdiu. 1.3
1 2 | 3 |
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benblii, cepwlit, XENThIN, yepTa Oeyas, BCKUMAET B

i . . 19
) NOAOTPETOM COJITHOM KUCIIOTE.
o) benplii, cepslif, romyboii, yepta Oenasi, 3epHUCTHINU, 20
HE BCKHUIIAET OT COJISTHON KHUCIIOTHI.
) SApxo-3en€nbli, yepTa 3en€Has, BCKUIAECT B COJITHOU 18
KHUCJIOTE.
Mumnepanvt c meepoocmuio
om 4 00 5 exnrouumenvHo
C orcupHbIM, CMEKIAHHBIM UTU MAMO8bIM
oneckom
a) I{BeT pa3znuuHbIi, yepTa Oemasi. 22
Mumnepanwt ¢ meepoocmuio
evlute 5 00 6 exnrouumenvHo
C memannuueckum, nOIYMemaiiudeckum
U MyCKIbIM 61eCKOM
a) UéEpHslii, uepTa 4Y€pHasi, MArHUTHBIN. 9
6) TEmHO-OypbIHt, KENTO-OYpHIH, PKABO-KENTHIN, YepTa 14
xéntas 10 Oypoil.
B) KpacHslii, xene30-4€pHbIi, 4epTa BUITHEBO-KPACHAS. 8
C oHCUPHBIM, ULETIKOBUCTNBIM, MY CKILIM O1eCKOM
a) L{BeT paznuyHbIii, 6J1€CK TYCKJIbIA. AMOP(HBIA. 13
6) [lBer  pasnuuHblA, dYepra  Oenas,  KUPHBIN 38
Ha U3JI0ME.
B) [IBeT 3en€HbIil, TEMHO-3€TIEHBIN, 3€JIEHOBATO-UYEPHBIN, o5
yepTa cepo-3eNE€HAs, UTOJIbYATO-TyYHUCTOrO CTPOEHUS.
Co cmexnanHbIM O1ecKOM
a) TEMHO-KOpHYHEBBI 10 4YEPHOro, 4YepTa CBETJIAsl, CBETIIO- o4
3eN€Had. ..
6) IIBeT oT ceporo a0 Y€pHOro, CUHMHA OTIMB (MpPpHU3ALMS 35
Ha TUIOCKOCTH CIIalfHOCTH)
B) benwpiii, ceporii, OeciBeTHBINM, uYepTa Oernas, CHaHOCTD 34
COBEpIIICHHAS.
CBeTII0-po30BbIil 0 KpPacHOro, rojyOOBaThIii, MHOT/AA 36
r) KENITOBaThIi, uepra Oenasi, CMalHOCTh TOJ TMPSIMBIM 37
YIJIOM.
) Ceetyo-cepbiii, mnouTtd Oenblid, depTra Oenas, 33
CIIAHOCTH COBEPIICHHAS B JIByX HAIIPaBJICHUSX.
Oxonuanue Tabiu. 1.3
1 2 | 3 |
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Mumnepanwsl ¢ meepoocmoio
om 6 00 7 6Kn10UUmMeENbHO

C memannuueckum dO1ecKkom

a) 30J10TUCTO-KEINTHIH, YepTa 3€JE€HOBATO-UYEPHAS. 3)

C HCUPHBIM, MAMOBbIM U CMEKIIAHHbIM Oneckom

L[Ber romyGoBaTO-cepblil, WENTHIN, OYpbId, WU3JIOM C

a) OCTPBIMHM PEXKYIIMMH KPOMKaMH, 4YEepTbl HE JacrT, 11
amMOpP(HBIA.

6) L{BeT pa3nuuHbIN, U3JI0M PAKOBHUCTHIN, OJIECK JKHUPHBIN 10
Ha M3JIOME, CTEKJISIHHBIN Ha FPaHsX.

B) OnuBKOBO-3€NIEHBIN, YepTa O€CIIBETHAS,3€PHUCTHIN. 23

Mumnepanwt c meepoocmuio eviuie 7
Co cmexnanuHbIM OlecKoM
a) [[BeT pa3znuuHbIii, uepTa Oemnasi. 12

B pazgene «Omnucanue MUHEPAIOB» ISl Ka)XJOTO MHUHEpaja JaHO OINHCaHUe
OCHOBHBIX (PM3UYECKUX CBOMCTB, YKa3bIBACTCS TAKXKE HA POJIb MUHEPaia B TOPHBIX
nopojiax, Ha yclioBusi oOpa3oBaHusi W npumeHenue. dororpaduu MHUHEpPATIOB
MPUBEICHBI BO BKJIaake 1-47.

1.2. Onucanue MUHEPAJIOB

Knace «Camopoanbie 3jieMeHTbD)
1. Cepa S
a) Teepnocts 1,5-2. ITnotHocts 2,0-2,1 r/cm®,
[{BeT KENTHIN pazIMYHBIX OTTEHKOB. bieck skupHbiid. UepTa Oemnast 10 CBETIIO-KENTOM.
CnaitHocTh HecoBepiieHHas. [Ipu Tpenun n3naér cBoeoOpasHbii 3amax. Berpedaercs
KaK B KPUCTaJUIaX, TaK U B BUJIE 3EMJIMCTBIX arperaton. M3110M 3eMIuCThIN.
06) OOpasyercs u3 BYJIKAaHWYECKUX Ta30B Ha CTEHAX KpPaTepoOB BYJIKAHOB,
IPA  PA3J0KEHUHU CEPHUCTBIX COCIUHEHWHM MeETauioB. Bcerpewaercs B camoit
BEPXHEHN YaCTHU 3€MHOM KOPBI U HA €€ OBEPXHOCTH.
B) Hcnons3oBaHue cepbl MHOTOCTOPOHHEE: XUMHUYECKasi MPOMBIIIJIEHHOCTbD,
oTOeIMBaHue, ByJIKaHU3ALIMS.

I'padur C

a) Teepnocts 1-2. ITnotaocTs 2,2 T/cM°.
108



[[BeT cepo-cranbHOM 10 ué€pHOro. Yepra TEMHO-cepas 10 u€pHOU. brueck
METAJIMYECKUH, KUpHBIM. CHailHOCTh BECbMa COBEPIICHHAs B  OJHOM
HarpaBJICHUM. Bcrpeuaercss B BUAE YENIyWYaTbIX, TOHKO3EPHUCTBIX, MJIOTHBIX U
3€MJIMCTBIX MaccC.

0) Bcrpewaercs B TrHeiicaX, KUCIBIX, CPEJHUX W OCHOBHBIX MarMaTHYECKUX
OpOJIax.

B) Hcrnonw3yercs B rajabBaHOIUIACTHKE, J/JIA TPOU3BOJCTBA KapaHJamed u
YKAPOCTOMKHX TUTJIEN U JIP.

Kaace «CepHI/ICTLIe COCANHCHUN»

2. lanenut PbS

a) Teepnocts 2,5-3. [InotHOCTH 7,5 T/CM3,

[IBer cepwii, CBUHIIOBO-CEphIM. YepTa cepoBaro-u€pHas 10 4YEPHOU. bieck
CWIbHBIN, MeTanmdecknil. CHailHOCTh COBEpIIEHHAs B TPEX HaIpaBICHUSX.
B 6onpmHCTBE ciydaeB oOpa3yeT KyObl, Yallle B BUJIE CIUIONIHBIX 3€PHUCTHIX Macc.
0) Bcrpeuaercs B pYOHBIX JKWJAX, B KOHTAaKTaX HW3BECTHSKOB M JOJOMHUTOB
C MarMaTU4eCKMMHU IIOPOIAMMU.

B) Pyna muist mostydeHus cBUHIA.

4. Xanpkormuput CUFeS;

a) Teepnocts 3,5-4. [InotHocTs 4,1-4,3 /cM3,

[[BEeT MENTHIN, TATYHHO-KEITHINA 10 30JIOTUCTO-KENTOTO, HA BO3IyXE MOKPHIBACTCS
nécTpoil moOexanocThlo, HWHOrAa (uonaeToBoM a0 uépHod TUIEHKH. Yepra
3eJIEHOBaTO-cepas 10 y€pHoil. brneck metamnnyeckuid. OOpa3yeT CIUIONIHbIE MACCHI,
KPUCTAJUIBI peKu. M3110M HEpOBHBIN.

0) Bctpeuwaercs B pymHBIX KWJaX, B KOHTAKTaX MAarMaTU4YeCKUX TMOPOJ
C U3BECTHAKAMH, B MAarMaTUYECKUX MOPOJAX, PEXKE B OCATOUHBIX.

B) SBIIsIETCS Ba)KHOU MEHOM PyAOM.

5. [upur FeS;
a) Teepnocts 6-6,5. [InotHocTs 4,9-5,2 /cM®,
[[BeTr 3o0motucTo-kEénThii. Yepra 3eneHoBaro-u€pHas. bieck MeTtaiuiMueckui.
CnaitHocTH HET. M3710M HEPOBHBIN, HHOTAA PaKOBUCTHIM. KpucTamisl yame Bcero
uMerT GopMmy KyOa. XapakTepHa IITPUXOBKA Ha TpaHsax KpuctamioB. [llupoko
pacrpoCcTpaHéH NHUPUT B BHUAE CIUIOMIHBIX MAcC 3€PHHUCTOrO WJIH IUIOTHOTO
CTPOCHHS.
0) B xauecTBe OTAEIBHBIX BKPAMVICHHUKOB BXOJAUT B COCTaB MHOTHX TOPHBIX OPOJI;:
I'PAHUTOB, CJIAHLEB, IECYUAHUKOB U JIP.
B) Bpennas mpumech B CTpouTelnbHOM KaMHe. Mcmonb3yercss s MOJy4eHUs
CEPHOM KHUCJIOTHI.

Kaacc «I"'anonaHbie coeAMHEHUA»

6. ®aroopur CaF;
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a) Teepaocts 4. [notroCTH 3,1-3,2 T/CM°.

[Tpo3pauHblii WK 3€IEHOT0, KPACHOTO, CHHETO, (PHONETOBOrO HBETOB. YepTa Oenas.
Breck crexnsuupii. CnaiHOCTh coBeplIeHHas. Berpeuaercs B BHAE KyOUYECKUX
KPHCTAILIOB, 4 TAKKE B BUJIE€ 3€PHUCTBIX, IUIOTHBIX 36MIIMCTBIX MACC.

6) BeTpeuaeTcs B MarMaTU4ecKHX MOpoJax.

B) [IpUMEHSIOTCS B META/UTypriH U 1JIs TIOJTy9€HHUS IIABUKOBOM KHCIIOTEL

7. F'amut NaCl

a) Teepnocts 2. [TnotHOCTS 2,1-2,2 T/CM°.,

[{Bet Genpiit, OectiBeTHBIN. YepTa Oemasi. CoBepiieHHas CIIaiHOCTh 110 KyOy. brieck
crekassHHbIN. Conénblii BKyc. Xpynok. B Boze nerko pactBopsiercsa. Kpucramisl
umeroT popmy kyba. HacTo BcTpeuaeTcsi B BUIE€ 36pPHUCTBIX U IJIOTHBIX Macc.

6) OOpasyeT OCalo4YHYyI0 MOpPOAY TOTO K€ Ha3BaHMs, B COCTABE OCATOYHBIX
NOpOJ YXY/IIIAET UX CTPOUTENIbHBIE CBOMCTBA.

B) lcrnonb3yeTcs B MUILEBOM, XUMUYECKOM, METAJLUTYPIUYECKOM MPOMBILIUIEHHOCTH.

Kiaace «Okucas»

8. l'emarut Fe,03

a) Teepaocts 5,5-6. [InotHoCTs 4,8-5,3 T/CM3,

[IBeT KpacHbI, Oypbli, >KeIe30-4YEPHBIN, IBET YE€pPThl BUIIHEBO-KpACHBINA. bieck
METAJUIMYECKUN Y KPUCTALNIMYECKAX PA3HOCTEW, MATOBBIM — Yy 3€MIIMCTHIX.
CnaitHocTh oTcyTcTBYyeT. Kpucrtamiel B (opMe demryek, Tabiaudek, oOpasyer
CIUIOIIHBIE 3€PHUCTHIE MACCHI.

0) IIpumeck B rpaHUTax, CACHUTAX.

B) LleHHas xene3Has pyja.

9. MarneTuT (MarHUTHBIN Kene3HsK) Fe304

a) Teepnocts 5,5-6. [InoTHOCTH 5 T/CM°.

[IBer u€pHblii, uepra u€pHas. bneck wmerammnueckuil. MarauteH. OOBIYHO
BCTPEUAETCS B BUJIE 3€PHUCTHIX WJIM IUIOTHBIX CIUIOIIHBIX Macc, U3pelKa B BUJE
OTJEJIbHBIX KPHUCTAJLIOB. CnaitHocTh HECOBEpUICHHAs. Kpucranist
npU3MaTHYECKUE, BCTPEYAIOTCS B BUE 3€PHUCTBIX U IJIOTHBIX Macc.

0) BxoauT B Mmarmaruueckue, 0caJouHble U1 METaMOp(OUUECKHUE TOPOIbI.

B) [IpumeHnsieTcs aiist U3roTOBICHUS ONTUYECKUX MPUOOPOB, IS TOJIYUYEHHUS CTEKIIA,
dapdopa, B IOBEITHPHOM JIETIE.

10. KBapiu SiO;

a) Teepnocts 7. [InoTHOCTH 2,65 T/CM°.

Oxpacka paziauuHa: OECIBETHBIM, MOJIOYHO-OCJIbIN, >KEIThIA, PO30BBIN, CEpHIil,
dbuoneToBelid, uyepHbld. Yepra Oenas. M310M pakoBHUCTHIN. bieck CTEKJISIHHBIN Ha
IpaHsX, >KUPHbIM Ha wu3nome. CnailHOCTh HecoBepliieHHas. Popma KpUCTaIOB
MpU3MaTHYECKas C MNUPAMHUAAIBHBIM OKOH4YaHWeM. KBapiy BcTpewaeTcss B BUIE
3€pHHUCTHIX

Y TUIOTHBIX Macc.
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0) Bropoil mo pacnpoctpanenuto (mocie MOJEBOro Imnara) MuHepan. Bxomut
B COCTAaB MarMaTHYECKUX, OCAJTOYHBIX U METaMOP(OUIECKUX TOPHBIX TIOPO/I.

B) [IpuMensieTcs i1t U3rOTOBICHHS ONITUYECKUX TIPUOOPOB, /IS ITOJTYICHHUS CTEKIIA,
dapdopa, OTHEYIOPOB, B IOBEIUPHOM JICIIC.

11. Xannenon SiO; (KpeMeHb)

a) Teepnocts 7. ITnoTHOCTH 2,6 T/CM®,

[[BeT pa3iauyHbBIA: royOOBaTO-CEphI, CUHUM, XENTHIA. UepThl He naér. bieck
MaToBblil. Ilpu ymape uckput, u3naér 3amax #OokEHOW KocTh. CHallHOCTH HET.
AMop(dHBIH, BCTpedaeTcs B BUJIE )KEITBAKOB.

0) Coaep>KUTCSI B KDEMHUCTBIX MTECYAHUKAX.

B) HMcnonb3yercss B IOBEIMPHOM Jiene (arar), B TOYHOM MEXaHHMKE, B YaCOBOM
IIPOU3BOJICTBE.

12. KO[ZYHZ! A|203

a) Teepmocts 9. [TnotHocTs 3,9-4,3 r/em.

[IBeT pa3nuuHblil: cepblid, cuUHUA, Oeiblid, po30BbIi. Yepra Oemas. brieck
crekyssHHBIM. CrnaiHOCTh  HecoBepiieHHas. M3mom  HepoBHBIH. OOpasyer
OJIMHOYHbBIE

KpPHUCTAJUIbI B BUJIE MIECTUTPAHHBIX OOYOHKOB WJIM TUIACTUHOK. BeTpeuaercs Takxke
B BUJIE 3EPEH.

0) Berpeuaetcs cpeau MeTraMop(dUUECKUX TTOPO/I, B TETMATUTOBBIX KHUJIaX.

B) Hcnomp3yeTcss B NpUOOPOCTPOCHUH, B KadecTBE aOpa3sMBHOIO MaTepHala,
B IOBEJIMPHOM JIETIC.

13. Onaux SiO; - nH0

a) TeepmocTs 5,5-6. [lnotHoCTh 2,2-2,3 r/em®,

[IBetr Oenbiii, EnNTHIN, cepblii, cunmii. Yepra Oenas. [lomympospaunsriit. bieck
TYCKJIbIM, >KUPHBIA. WM310M pakoBHCTHINA, KpUCTAUIOB HE oOpasyer. Yacto
BCTpEYaeTCs B BUJIE TUIOTHBIX Macc.

0) BcrpewaeTcs B 0caIoUHBIX MTOPOJIAX.

B) biiaropoiHblii onan UCHOJIb3YEeTCsl KaK IParolieHHbI KaMEHb.

14. Jlumonut Fe,O3- nH20 (Oypriii xene3HsK)

a) TeepaocTs pasnuyHas, HO He 6onee 5. ITnotHocTs 3,54 1/cMe,

[IBeT TEMHO-OypbIi, KENTO-OYyphId, prkaBo-KENThIA. Yepra xéntas g0 OypoOil.
breck nmosiy MeTaJsIM4ecKuid, TYCKIIbIii. AMOPQHBIN, 00pa3yeT HATEKH, CILIOIIHbBIE
MacCChl, KOHKpeUHU. M3110M 3eMIIUCTBIN.

0) MoeT SBIATHCSA LIEMEHTOM OCaJ0UYHBIX TTOPO/I.

B) JSBisieTcss OYeHb BaXXHOW Keyne3HoW pynoil. I[lpuMmensiercs  Takke
KaK Kpacka (0xpa).
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Kanacc «KapoonaTbpy

15. Kanpuut (n3BectkoBsIi 1mimat) CaCOs

a) Teepmocts 3. IlnotHOCTS 2,6-2,8 T/CM°.

[{BeT GembIi, cepriii, ToayOoi. Ueprta Oenast. MHorma mpo3padeH. bieck cTekssHHbIN
710 TIEpIIaMyTPOBOTO. BypHO BCKHUTIAET OT CONISTHON KUCITOTHI. CIIalfHOCTH COBEpIIICHHAS
no TpéM HampaBieHusM. Kpuctamibel pomOo3apudeckue. ArperaTbl 3epHHUCTHIC,
TUTOTHBIC, BOJIOKHHCTBIC.

0) PacmpoctpanéH B ocamo4HBIX TOpoaax (MeN, W3BECTHSAKH, JIECChI), B
MeTamopduueckux (Mpamopsl). CooOuraetT kKapOOHATHYIO KECTKOCTH BOJIE.

B) Vcionb3yercst B CTPOUTENLCTBE (U3BECTh, IIEMEHT), B METAJLTYPTUH, 36MJIC/ICINH, B
OTITHKE.

16. Honomut CaCO;.MgCOs

a) Teepmocts 3,5-4,5. ITnotaocts 2,8-2,9 r/em®,

[IBer Oemnblii, cepbiii, nHOTAA *XentoBarhli. Hempospauen. Yepra Oenas. bieck
CTEKJISTHHBIH, MEepPIAMYyTPOBBIH. CnaitHoCTh COBEpILCHHAS. O6pazyer
POMOO03IPUUECKHIE KPUCTAILIBI, & TAKKE 36PHUCTHIC U MJIOTHBIE Macchl. Bekumaer ot
ITOJIOIPETON COJITHOM KMCIIOTBI WIIA B TTOPOIIIKE.

0) SIBnsieTcst MOpoa000pa3yIOIIUM MUHEPAIOM OCaI0YHBIX U METaMOp(PUUECKUX
IOPOA.

B) YnoTpeO:sieTcst Kak Iroc ¥ cTpoMarepual.

17. Cuneput FeCO3 (>kene3HbIH IMITIaT)

a) Teepmocts 3,5-4. I[TnotHocts 3,8 T/,

[{BeT OypwIii, )kEMTO-OYpBIH, CepbIit 70 u€pHOro. UepTa cepast uiu xEnto-0ypas. breck
CTEKJISTHHBIM WM  TOJy-MEeTAUIMYecKnii. BcTpewaercs B BUAE  TUIOTHBIX
Y 3€PHUCTBIX Macc. B CONsHOM KHCIIOTE pas3naraeTcs Mpy HarpeBaHUM.

0) Hnorga BcTpevaeTcs: B U3BECTHSKAX.

B) SIBNIsIETCSI XOPOIIIEH KeJIe3HOU PYIOM.

18. Manaxut CuCOj3 Cu(OH);

a) Teepnocts 3,5-4. Inotrocts 3,9-4,1 r/cm®,

[lBer TpaBsiHO-3€NMEHBIN, sApKO-3¢y€HbIM. UYepra 3enéHas. bneck KuUpHBIHA
10 menkoBucToro. CnaiiHOCTh cpenHsisa. Beckumaer B pa30aBieHHOM CONSIHON KUCTIOTE.
Kpucramiel penku. OObaHO 00pa3yeT mapooOpa3Hble, MOYKOBUAHBIE arperarsbl.
Berpedaercs B Buze IIIEHOK U 3€MITMCTBIX Macc.

0) Mayaxut B BUIC BKJIFOUCHHIA MJTA PUMA30K YaCTO BCTPEUACTCS B 30HAX OKUCIICHHS
MEJIHBIX MECTOPOXKICHUU.

B) JlekopaTuBHBIN NO/IETIOYHBIA KaMeHb. Pyna AJis oTydyeHust Meu.

19. Maruesutr MgCQO3
a) Teepnocts 4-4,5. ITnotaocts 2,9-3,1 r/em®.
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LIBer cepwiii, Oembiid, x&nthii. Yepra Oenmas. bneck crexisiHHbIA. CrnaitHOCTDH
B KPHUCTAUIMYECKUX PAa3HOCTAX coBepuieHHasd. M3mom pakoBucTelid. Bcekumaer
B ITIOJOTPETON COJISTHOM KUCIIOTE.
0) Becrpeuaercst cpeut JOIOMUTOB, U3BECTHSKOB.
B) YHoTpebsieTcs Uisl IPOU3BOCTBA CIIEIUATIbHBIX KUPITUYEH.

Kaace «Cyabdarbn

20. Aaruaput CaSOq

a) Teepnocts 3,5-4. [TnotHocTts 2,8-3,0 r/cmd,

[IBeT cepniii, romyoboil. Uepra Oenas. Ilpo3paunblii u HempospauHsblil. bieck
CTEKJSIHHBI 10 mnepiamyTpoBoro. CnaiiHOCTh  coBepuieHHas. OOpazyer
TaOIMTYAThIE WM MpU3MaTHYecKHe KpucTamwisl. Ho daine BcTpewaercs B BHUIE
CIUIOIIHBIX 3eMJIUCTBIX Macc. M311oM 3eMITMCTBIN.

0) BerpeuaeTcst B 0caouHBIX MOPOJax.

B) YnoTpeO:sieTcst B IPOU3BOJICTBE CHEIMATIBHOTO LIEMEHTA.

21. T'unc CaSO4-nH,0

a) Teepmocts 2. [TnotHOCTS 2,3 T/CM3,

[IBer Oemnblil, cepblif, pPO30BBIM, WHOTAa >KenToBaThid. Yepra Oemas. bieck
CTEKJISIHHBIN, IIEIKOBUCTBIN, NEpIaMyTpoBbIil. CailHOCTh BECbMa COBEPIICHHAS B
OJIHOM HarpaBiieHud. OOBIYHO BCTpEYaeTCs B BUJE IUIACTUHYATHIX, JIUCTOBATHIX,
3€pHUCTBIX, BOJOKHUCTBIX U TJIOTHBIX arperaTos.

0) O0OpasyeT 0calouHyI0 MOPOIY TOTO KE HA3BaHUS.

B) [IpuMeHsieTcs: B POM3BOJICTBE BSKYIIUX BEILIECTB, B APXUTEKTYPE, METULIUHE U JIp.

Kuacc «®ocharb»

22. Amatut Cu (F, Cl) (POy)3

a) Teepaocts 5. [TnotHoCTH 3,1-3,2 T/CM3,

[IBet romy6oii, 3enéubiii, uoneropbiii. Uepra Oenas. Muorga mpospaueH. bieck
JKUPHBIA HAa M3JIOME, CTEKJISAHHBbIA. Pa3imaraercs B CONAHOM KHUCIOTE. XPYNKHUHU.
OOpa3zyer wurospyaThie, TAONUTUATHIE KPHUCTAIIBL. YacTo BCTpedaeTrcss B BUJC
3€pHUCTBIX

U TJIOTHBIX arperaTos.

0) B Buae wMenkux 3EpeH NPUCYTCTBYET BO MHOTUX H3BEP)KCHHBIX,
MeTaMOp(PUYECKUX U OCAJOUYHBIX MOPOAaX.

B) ChIpbE 151 U3rOTOBIICHUS YAOOPEHUH.

Kaacc «CunukarbsD»

23. Omusun (nepunot) (Mg, Fe),'SiO,
a) Teepaocts 6,5-7. IlnotHocTs 3,3-3,9 r/em®,
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OnuBKOBO-3€NEHOIO 1IBETa, yepra OeciBeTHass. breck crexisHHbIA. CrnailHOCTh
HecoBepileHHas. O0pa3yeT KOPOTKHE CTOJI0UAThIE KPUCTAILIbI, a TAK)KE 3€PHUCTHIE
Y TJIOTHBIE arperaThl. M3710M HEPOBHBII.

0) SBnseTcs MOPOAOOOPA3YIOMIMM MHUHEPAIOM YIBTPAOCHOBHBIX M OCHOBHBIX
MarMaTH4ecKux nopoJ. PacpocTpaHéH B METEOPUTAX.

B) OIMBHHOBBIE TOPOJBI TPUMEHSIOTCS JMJII M3TOTOBIEHUS OTHEYNOPHBIX
KUPIUYEH.

24. Asrur Ca (Mg, Fe, Al) [(Si, Al)2-O¢]

a) Teepnocts 5-6. [Tnotaocts 3,3-3,5 r/em®.

[[BeT TEMHO-3€NEHBIN, TEMHO-KOPUYHEBBIN N0 4€pHOro. YUepra cernas. bneck
CTEKJISIHHBIN. Kpucramisl B BUJIe BOCBMUTPAHHBIX MPU3M U MEJIKUX CTOJIOHMKOB,
B NIOPOJI€ BCTPEYAETCA B BHUJE OTHAEIBHBIX KPHUCTAJUIOB WJIM MEJIKHUX 3EPEH.
CnaitHOCTh HecOBepIIEHHAs. M3710M paKOBHUCTBIM.

0) [TopomooGpa3zyromiuii MUHEpaJl OCHOBHBIX MarMaTHUYE€CKUX U METaMOP(PUIECKUX
IIOPOLI.

B) [loka npakTHyecKkoro NpuMEHEHHS HE UMEET.

25. PoroBas oomanka Ca;Na (Mg, Fe)s (Al, Fe) [(Si, Al)4O11]2

a) Teepaocts 5,5-6. [InotHocTs 2,9-3,1 r/cm®,

[[BeT 3en€Hbld, TEMHO-3€IEHBIA HMHOTA KOPUYHEBATBHIM, 3E€JIE€HOBATO-YEPHBIM.
Uepra 3eseHOBaTas WM cepo-3€iI€HAasA. bIecK MIEIKOBUCTBHIM, CTEKIISIHHBIM.
CnaitHocTh  coBepuieHHas. M3noM  3aHO3UCTBIA. OJMHOYHBIE  KPHUCTAJUIbI
BBITSIHYTHIC (UTOJIBYATHIE), B CIUIONTHBIX MACCaX Ur0JIbYaTO-IyIHUCTOr0 O0JIHKA.

06) CocraBHasi 4yacTb MHOTMX MOpoJ. B mpoliecce BBIBETpUBAHUS MEPEXOIUT
B acOECT, CepIIeHTHH, TaJIbK, XJIOPUT.

B) [IpakTyeckoro npuMeHeHus HE UMEET.

26. Taapk MQ3[SisO10] -[OH]2

a) Teepmocts 1. ITnotHOCTH 2,5-2,8 I/eMm.

[IBer Oenblii, 3emeHoBatThli, TonyOoBarhiii. Yepra Oenas. bieck KupHBIH,
nepaamyTpoBblid. Ha onryns xKupHbIi, MbUIbHBIN. CIaitHOCTh BEChbMa COBEPIIICHHAS.
Kpucramibl miucToBaThie WK YelTyiuaTbie, 00pa3yroT MEJIKO3EPHUCTHIC arperaThl.
0) Ob6pa3yeT TaJIbKOBBIC CJIAHIIBI.

B) ChIpBE M1 TPOU3BOACTBA OTHEYTIOPHBIX, U30ISAIIMOHHBIX MAaTEPHAIIOB.

27. buotut K (Mg, Fe)s [SizAlO10][OH, F].

a) Teepnocts 2,5-3. [InotHOoCTH 2,8-3,4 T/CM3,

[[Ber Oypoiit g0 u€pHoro. breck CTEKISHHBIM WM  TEPIAMYTPOBBIN.
[Ipu BBIBETpUBAHMM I[BET CTAHOBUTCS OPOH30BBIM, a OJECK METAJUIOBUIHBIM.
Yepra 6enas 1o cepoit. OOpa3yeT KpUCTAJUIbI B BUJIE HIECTUYTOJIbHBIX TAOIUYEK, HO
Yalie BCTPEYaeTcs Kak JMCTOBATHIN MM Yenlyhdarslid arperaT. CnailHOCTh BeCbMa
COBEpULICHHA.
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0) IloponmooOpasyromuii MUHEpad MarMaTHYEeCKHMX M METaMOp(PHUUECKUX TMOpPOA
(rpaHuT, CIIO/ISIHBIC CJIAHIIBI).
B) [IpuMeHsieTcst Kak 3JIEKTPOU30IISITOP.

28. Myckosut KAI;[AlSiz040] [OH]2

a) Teepaocts 2,5-3,0. ITnotHOCTH 2,7-3,1 r/em®,

CBeTiblid, C 3€JIE€HOBAaTBIM OTTEHKOM, JIMCTOYKUA IpO3pauHble, ympyrue. YUepra
Oenas. bieck cTekIsiHHBIN 10 nepiaamyTpoBoro. CraitHOCTh BeChMa COBEPILICHHAS.
CrtpoeHue KpUCTaNIMYECKOE, JINCTOBATOE, MIIACTUHYATOE.

0) BxoauT B cocTaB MarMaTu4ecKux, METaMOP(PHUIECKUX U OCATOYHBIX TTOPOI.

B) [IpumMensieTcs B 3JIEKTPO- U PaIUOTEXHUKE.

29. Xuoput (Fe,Mg)sAl(OH)[AISi;O4]

a) Teepnocts 2-3. [TnotrocTs 2,7 T/cMe.

[IBeT cBeTII0-3€NeHbIN 10 TEMHO-3€IIEHOTO. UepTa 3en€Has. biieCk CTEKIISIHHBIN 10
nepiamyTpoBoro. CraifHOCTh BechbMa COBEpIleHHas. THOr1a >KMPHBIM Ha OIIYIIb.
Kpucraniasl B BUe 4enryek, JUCTOUKOB.

0) Bxoaut B cocTaB XJIOPUTOBBIX CJIAHIICB.

B) XJIOPUTHI C BHICOKHM COJIEP’KAaHUEM JKeJie3a UCTIONb3YIOTCS KaK JKeJIe3Hasl py/aa.

30. Cnaykonut K(Fe, Al, Mg)s [OH]'[AlSi3;O40] nH20

a) Teepnocts 2. ITnoTHOCTH 2,22,8 T/cM3,

[IBet 3enenbii, kENThIN, Oypbiii. UepTa 3enéHast. bieck MaTOBBIM, CTEKISIHHBIH,
KUpHBbIU. KprcTanisl peliku, Jaille 3€pHUCTBIE arperathbl.

0) BxoauT B cocTaB riiayKOHUTOBBIX ITECKOB.

B) cnonb3yercs kak yaoOpeHue.

31. Cepuentur Mg (OH)s (Si2010) (BoTOKHUCTAS pa3HOBUIAHOCTD — TOPHBIH JIEH)

a) Teepmocts 3—4. ITnotHocTs 2,5-2,7 r/eM®.

[IBer xentoBaro-3en€HBIN 10 TEMHO-3ei¢HOr0. Yepra Oenmas wiM 3eleHOBATas.
biieck )upHBII, BOCKOBOM, HIENKOBUCTBIA. KpucTasuibl B BUI€ BOJIOKOH, TNTACTUHOK,
3épeH. OOpa3yeT CKPBITOKpUCTAUIMYECKUE Macchl. CIaiHOCTh Y BOJOKHHUCTBIX
arperaToB BeCbMa COBepIlIeHHas. M3710M 3aHO3UCTBIN, PAKOBUCTBIM.

0) Ob6pazyetr MmeTaMOphUUECKYIO TTOPOIY TOTO K€ HA3BAHUS.

B) BosiokHHCTBIE pa3HOBUIHOCTH (AcCOECT) HMCHOJIB3YIOTCS KaK OTHECTOMKHI
Martepual (cM. Bo Bkiaake gororpaduu 52 u 53).

32. Kaomuaut Al(OH)s[Si4O10]

a) Teépnocts 1. [TnotHOCTH 2,2-2,6 T/CM°.

[{BeT Oenblid, )KEITOBATHIN, cepoBaThiid. biieck TycKiblil, MaTOBBIH, )KUpHBIA. YepTa
oenas. Kpucramnel penku. Crmaraetr 3emimctble Maccbl. CrmaiHOCTH — HET.
N310M 3eMIIUCTBIN.

0) BxonuT kak cocraBHast 4aCTh B OOJIBIIMHCTBE TIIMHUCTHIX MOPO/I.

B) ChIpbE MJIs1 M3TOTOBIICHUSI TOHYAPHBIX, (DasTHCOBBIX U (hap(POPOBBIX U3ICTUH.

33. Ansout Na-Al*(SizOs)
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a) Teépnocts 6. [InoTHOCTH 2,6 T/CM3,

[IBeT moutu Oenbiii. Yeprta Oenast. bieck CTEKISHHBIA 10 MEPIaMyTPOBOTO.
CrnaiiHocTb coBepiieHHas. O0pa3yeT MmiacTUHYAThIe, 3ePHUCTHIE arperarhl.

0) SBnsieTcs MOpoa000Pa3yIOMIUM MUHEPATIOM MarMaTH4E€CKUX MOPO/I.

B) ChIpbE 151 CTEKOJIBHOM U KEPAMHUECKOU MPOMBIIIIEHHOCTH.

34. Anoptur CaAl, [Si,Os]

a) Teépnocts 6. ITnoTHOCTH 2,7 T/CM3,

becngetHblif, cepoBaro-Oemnbiid, cepwlif. UYepra Oemas. breck  CTEKISTHHBIN,
niepsiamyTpoBblid. CriaifHOCTh coBepilieHHas. OOpa3yeT MIaCTUHYAThIE WM 3€PHUCTHIC
arperarsl.

0) BxoauT B cocTaB OCHOBHBIX MarMaTU4eCKUX MOPO/I.

B) ChIpbE€ NJ1s1 CTEKOJIBHOM MPOMBIIIIEHHOCTH.

35. JIabpamop (u3omopdHas cMech albOUTa M aHOPTHUTA)

N3omopdHas cmech cocrosmas u3 asoptuta oT 0 mo 10 % wu ansburta ot 90
10 100 %.

a) Teépnocts 6. [TnoTHOCTH 2,7 T/CM3,

[IBeT OoT ceporo 0 4€pHOro, ¢ CHHUM OTJIMBOM. Uepta Oenasi. bieck CTEKISTHHBIMN,
nepiaamyTpoBbiid. CrialiHOCTh coBepieHHas. OOpa3yeT TabIuTYaThie KPUCTAIUIHI.

0) IToporoobpazyroluii MUHEpal OCHOBHBIX MarMaTHYECKUX MOPO/T (JIabpasiopuT).

B) Mcrnonb3yeTcs Kak MoJeOYHbIN U 00JIMIIOBOYHBIA MaTEpHall.

36. Oprokiaa3 K [Al'Si3Og]

a) Teépmocts 6. [InoTHOCTE 2,6 T/CM>,

[IBET CBETIO0-pO30BBIA O KPAaCHOTO, MHOT/A KEITOBAThIA. BIECK CTEKISHHBINU,
nepiaamyTpoBbiid. Yepra 6enas. CiallHOCTh CpeHss Mo NpsiMbIM yriioMm. O0pasyer
MJIACTUHYATHIE KPUCTAIIbI. ATperarhbl INIOTHBIE.

0) [TopogooOpa3zyroniuii MUHEpasl KMCIIbIX, CPEAHUX MarMaTUYECKUX MOPO/I.

B) Ucnonb3yeTcs kak KepaMU4ecKoe ChIphE, YI00pEeHHE.

37. Mukpoxauns K [Al*SizOg]

a) Teépnocts 6. [InoTHOCTH 2,6 T/CM3,

[IBer Oemnblii, cepblif, 3enéHbi (aMa3oHUT), po30BhIA. Yepra Oemas. brieck
CTEKJISIHHBIN, nepinamMyTpoBblid. CHailHOCTh COBEpUIEHHAs] B JIBYX HAMNPABJICHUSAX
noa yrioM, Omm3koM K mpsmMomy. OOpasyeT MIacTUHYAThle KPUCTAIIIBI WITU
CIUTOIITHBIE MACCHI.

0) [TopomooOpa3zyromuit MUHEpal MarMaTUYECKUX M MeTaMop()UUeCcKuX MmopoI.

B) lMeer Takoe ske mpuMeHeHue, Kak opTokiias (cM. Bo BKiajke (ororpadum 50 u 51).

38. Hedenun Na [Al'SiO4]

a) Teépaocts 5,5-6,0. ITnoTHOCTH 2,6 T/CM3.

[IBeT Oemnblii ¢ cepoBaThIM, JKEJITOBATHIM, 3€JICHOBAaTHIM OTTEHKOM. UepTa Oenasi.
brneck  >kupHbIM, crekiasHHbIA. CnaiHOCTH  HecoBepuieHHas. (OOpazyer
MPU3MATUYECKUE KPUCTAIIJIbI U 3€PHUCTHIC arperaThl.
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06) Hedenmun saBnsgercs  MOpPOAOOOPA3YIOUIMM  MHUHEPAIOM  IIETOYHBIX
MarMaTH4ecKuX MOpo/I.
B) [IpuMeHseTcst B CTEKOJIbHOM, KePAMUIECKON MPOMBIIIIJICHHOCTH.
JlabopaTopHnasi padora Ne 2
TJTABHEMIIME T'PYIIIBI TOPHBIX IIOPO]

Ilens pabomwi: vizydeHue rIaBHEHIIINX TPYNI TOPHBIX MOPOI.

['opHas mopoma — 3TO NOPUPOAHBIM arperar, COCTOSIIAA W3 OJHOTO HWIIH
HECKOJBKMX  KOJIMYECTBEHHO  IOCTOSHHBIX  MHHEPAJIOB,  0Opa3yrommx
CaMOCTOSITEJIBHOE T'€OJIOTHYECKOE TEJIO B 3¢MHOM Kope. Kaxnas ropnas mopona
obOpazyertcs

B OINpPEICIEHHBIX T'€OJIOTHUECKUX YCIOBHUAX I0J] BO3JACHCTBUEM Pa3HOOOpPA3HBIX
MPOIIECCOB BHYTPEHHEN U BHEIIHEH AUHAMUKU 3eMiu. ['opHbIe mopoabl 001a1at0T
OTpeneNEHHBIM CTPOCHUEM, COCTABOM U CBOMCTBAMH.

H3zeecmuo oxono 1 000 6udos coprwix nopoo. I naguvim npuHyUnoOM Kiaccugurayuu
2OPHBIX NOPOO CIYHCUM 2EHE3UC, KOMOPbLIU AGNAemcsi OCHOBHLIM (DaKmopoM,
Gdopmupyrowum cmpoenue, COCmas u c80UCM8a 20PHbIX NOPOO.

Oco0eHHOCTH CTPOCHHUS TOPHBIX TOPOJI OMPENEISIIOT B 3HAYUTEIIBHON CTENEHHN UX
cBoiicTBa. [loHATHE CTpOEHHME BKIIOYAET B CE0Sl cmpyKkmypy u meKcmypy Top-
HOW MOPOJBI.

Iloo cmpykmypoti 2opnoti nopoOvbl TIOHUMaeTcsi pasmep, (opma clararonmx
e€ 2JIeMEeHTOB (MUHEPAJIOB), KOJIMYECTBEHHOE COOTHOIICHUE U XapaKTep CBA3U MEXKIY
HUMHU. 1100 mexcmypoii — B3aMMOPACIIONIOKEHUE WA OTHOCUTENBHOE pacrpeiesieHue
3JIEMEHTOB, T. €. MUHEPAJIOB B IOPOJIE.

[To cBOeMy MNpOMCXOKIEHUIO TOpPHBIE MOPOJbI JAEIATCS HAa TPU T'€HETUYECKUE
IpYNIBI: MarMaTH4ecKue, ocajounble, metamopduueckue. [lo kaxmomy Bumy
HOPOJT HUXKE MTPUBOJUTCS OMUCAHUE 110 CXEME:

a) 1IBET, MUHEPAJIOTUYECKUM U TTeTporpadudecKuii COCTaB;

0) CTPYKTypa, TEKCTypa, yCIOBUS 00pa3oBaHusi, GOpMbI 3aJIeTaHus;

B) PacIpOCTPAHEHUE;

I') OCHOBHBIE (PU3UKO-MEXaHUYECKHE CBOMCTBA U UCIOJIb30BAHUE.

3aoanue 1. H3yuenue ceoticme macmamuieckux 20pHulxX nopoo

O3HaKOMBTECH C KpPATKMUMHM CBEACHHUSIMH O MarMaru4eckux Iopojax,
Kiaccupukanye MarMaTH4eCKUX TOpOJ U XapaKTePUCTUKONM  OCHOBHBIX
MPEICTABUTEIICH.

Ha  konneknuuoHHOM — Marepuane  ONpelNeNuTe  CTPYKTYpy,  TEKCTypy,
MHUHEPATOTHYECKUI COCTAB, IIBET.

Hcnonp3ys cxemy Kiaccu(pUKaluu, OTHECUTE TOPOAY K OIMPEACIIEHHON TpyIIe.
OcHOBHBIE CBEJICHUS O TTOPOaX TAHHOTO TUTIA 3AMTUIITUTE B TAOOPATOPHYIO TETPAIh.

117



MarmaTnuyeckue ropHbie Hopoabl

MarMaTuueckue WM HW3BEp)KEHHbIE TOPHBIE MOPOJIbI BO3HHUKAIOT B pE3yJbTare
KPUCTAUTU3AI[UM MarMbl — CJIOKHOTO CHJIMKATHOTO PacIuiaBa ¢ TEMIEpPaTypoi OKOJIO
1 000-1 300 °C — ipu €€ ocTbIBaHUU B HeApax 3eMITU U Ha €€ TTOBEPXHOCTH.
MarmaTtudeckue nopozsl coctosT u3 600 pa3nuuHbIX BUAOB U pa3HOBUAHOCTEN. B
3aBUCUMOCTH OT yCIIOBUN 00pa30BaHUs BBIICISIOTCS: TIIyOMHHBIC (HHTPY3UBHBIC),
XKWIbHbIE, n3nuBiuecs (3¢ (y3uBHbIE) U BYJIKAHUUECKHUE MTOPOJIBI.

PacnimaBiennass Marma, MpOpBIBAsCh MO TPEIIMHAM 3€MHON KOPBI U 3acThIBas
B €€ HeJlpaX, MPUBOAMUT K 00pa30BaHMUIO INTyOUHHBIX TOPO/I.

['myOuHHBIE UHTPY3UBHBIE TOPOJIBI 00Pa3yIOTCs B Cpelie paHee 00pa30BaHHBIX MTOPOJ
B YCJIOBUSIX BBICOKOTO JIABJICHUS, MEUICHHOTO U PAaBHOMEPHOTO OCTHIBAHUSI MAarMbl,
HEPEIKO IMpHU JESITEIbHOM YYacCTUM pACTBOPEHHBIX B HEW Ta30B M IapoB.
B 3T0M citydae mpoucXoauT CIOKOMHAs KpUCTAILTM3ALMs MarMbl U 00pa3yroTCs ICHO
KPUCTAITMYECKUE TOpOo/bl. Takas TOJHAas PacKpUCTAJUIM3AIMs MarMbl BEIET K
00pa30BaHUIO TUIOTHBIX, MACCHUBHBIX TOJHOKPUCTAUIMYECKUX TOPOJ, TaKUX Kak
rpaHut, rabopo. OHM 3aj1eratoT KpynHbIMH MaccuBaMu. Ciie10BaTeNbHO, ITyOUHHBIE
HOPO/Ibl UMEIOT MOJIHOKPUCTAIUIMYECKYIO CTPYKTYPY, KOTOPast XapaKTEpPU3yeTCsl TEM,
YTO NIOPO/Ia UEIUKOM COCTOUT U3 KPUCTAJIIOB.

Ecnu pasmepbl KpUCTaUIOB, CIAraroluX NOPOLy, TPUOIU3UTENBHO OJUHAKOBBI, TO
Takue TOPOABl HAa3bIBAIOT PABHOMEPHO3EPHUCTHIMU M TMOAPA3ACTSAIOT HA KPYIHO-
3epHUCTBIE (pa3Mep dYacTHIl] Oojiee 5 MM), cpeaHe3epHUCThIe (5—2 MM) H
MENKO3epHHUCThIE (Menkue 2 MM). [loponpl, B KOTOPBIX KPHCTAIBI OTIEIBbHBIX
MUHEpATIOB PE3KO BBIICISIIOTCS, HA3bIBAIOTCS HEPABHOMEPHO3EPHUCTHIMH WIIH
nop(HUPOBUIHBIMHU.

KunbHble TOPOABI 00PA3YIOTCS MPU KPUCTAIUTM3AIMN MarMbl B TPEIIMHAX TOPHBIX
HOpOJI, 3a4acTyl0 C HMHTEHCUBHBIM THJIPOTEpMalbHbIM Bo3aeiicTBUeM. OOBIUHO
KpUCTAITM3AIMs MPOUCXOAUT 0Oe3 nuddepeHnmanum BemecTBa Marmbl, 4YTO
OPUBOAUT K OOPAa30BaHUIO  XapaKTEPHOrO MOJTHOKPUCTAIIMYECKOTO CTPOCHUS
IIOPOJIBI.

WznuBmuecs (3¢dy3uBHBIE) TOPOABI 00pa3yrOTCs Ha MOBEPXHOCTH 3eMIIH TIPHU
HU3KHUX JABJICHUSAX M TEMIIEpaTypax, MpU OBICTPOM OXJIAXACHUW W Jera3alluu
paciiaBa MarMbl. B Takux yclioBusiX HEBO3MOKHA MOTHAs AU epeHimaus, 4actb
pacruiaBa 3acThIBa€T B BHJAE aMOP(pHON CTEKJIOBATOM Macchl U 00pa3yroTcs
HEIMOJHOKPUCTAJUIMYECKHUE MOPOIbl. HacTo KpUCcTaIM3aus OCYIIECTBIISETCS B 1BE
da3pl: MeIJIEHHYI0 B TJIyOMHE 3€MHOW KOpbI, KOrja 0O0pa3yloTcsl OTIEIbHBIC
KPUCTAIJIBI MUHEPAJIOB, a 3aTeM OBICTPYIO Ha MOBEPXHOCTH, KOTJA MPOUCXOIUT
MHTCHCUBHOE OCThIBaHME paciuiaBa. B 3ToM ciydae oOpa3yeTcss HepaBHOMEPHO-
KpucTayummueckas (mophupoBasi) CTpyKTypa.

Ecmu pnst riiyOMHHBIX MOpOJ XapakTepHa MacCHBHAs, IUIOTHAs TEKCTypa,
TO y U3JIMBIIKXCS OHA 324aCTYIO0 MOKET ObITh TOPUCTOM.
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BynkaHokiactuueckie Mmopojabl 00pa3yloTcs MpU BYJIKAHUYECKUX H3BEPHKEHHIX
KaKk Ha KOHTMHEHTax, TaK U B MOpCKUX OacceiiHax. PacruiaB marmel OBICTpO
OCTBIBA€T C OJHOBPEMEHHBIM IIPOLECCOM HMHTEHCUBHOM IMOTEPU PacCTBOPEHHBIX
ra3oB M napoB. B naHHBIX ycloBUsAX 0Opa3yroTCsi BYJIKAaHHMYECKHE CTEKIIA,
CKPBITOKPUCTAJUINYECKUE BBICOKOIIOPUCTBIE IOPOJIbI, a TaKXke crenupuyeckue
PBIXJIBIE TOPOJIBL.

OnHolt 3 HauOosiee BaXHBIX XapaKTEPUCTUK, OINpPEACISAIONUX CBOMCTBA
MarMaTU4ecKuxX TOpOJ, SBISETCS HMX XUMHUYECKHH cocTaB, (OpMUPYIOMIUN
MUHEPATIOTUYECKUI COCTaB M 0OJIMK MOPOIbI.

[lpu kmaccupukanmyu MarMaT4ecKuX TOpPOJ MO XHUMHYECKOMY COCTaBy
UCIIOJIL3YIOTCSL JaHHBIE O COJCpKaHUM B HUX JByokucu kpemHusi SiO; (B % 1o
Macce), BXOJSIIEro Kak B BHJE CBOOOAHOTO OKMCIAa KpeMHHs (KBapll), TaKk U B
COCTaBe JAPYTUX CUIMKATOB.

Pa3nenenre MarmMaTtHyeckKux mMOpon MO coaepxaHuto SiO, uMeeT MpakTHYEeCKOe
3Ha4YeHHEe, TaK Kak ¢ yMeHblneHneM SiO; B TIIyOMHHBIX MOPOJAX BO3pACTaeT HMX
yJIEJIbHBIN BEC, CHU)KAETCS UX TEMIIepaTypa IUIaBJICHMSL.

Bbiaenstor  mopoasl  yIABTPAaKHCIOTO, KHUCIOr0, CpPEJHEro, OCHOBHOIO U
yJIBTPAOCHOBHOTO COCTaBa, I KOTOPBIX XapaKTEpHbI ONpeeiEHHbIE (TJaBHBIC
WIN 00s13aTENIbHbIE) MUHEPAIBL.

MuHepanoruueckuii coctaB OTpa)kaeT XMMHUYECKUH COCTaB MCXOJHOM Marmbl.
Y CTaHOBIEHO, YTO AJIs TNIYOMHHBIX U U3JIMBIIUXCS TMTOPOJ] XapaKTEPHO COBIIAICHUE
XUMHYECKOTO COCTaBa, IMOATOMY H3IUBIIMECS MOPOABI HAa3bIBAIOT aHAJIOTaMU
[TyOUHHBIX.

OCHOBHBIMH  TIEPBUYHBIMH MHHEpallaMd, OOpa30BaBIIUMHCS B  MPOIECCE
KPUCTAIUTM3AI[MN Marmbl, SIBJSIIOTCSL TIOJIEBBIE INMATHI, aM()uOOIbI, MHPOKCEHHI,
KBapLl

Y CIIFOJIBI.

B naubosee qpeBHUX MarMaTu4eckux MOpoiax MOT'YT PUCYTCTBOBATh BTOPUUHbIE
MUHEpabl (KapOOHAThl, TJIMHUCTBIE MUHEpayibl). KonnuecTBo 3TUX MHHEpanoB
YKa3bIBA€T Ha CTENEHb BBIBETPEIOCTH MOPO/I.

MuHepanoruueckuii coctaB MOpPOJ OT YJIbBTPAKUCIBIX K YJIBTPAOCHOBHBIM
U3MEHSETCS CIEAYIOUIMM 00pa3oM: MOCTENEHHO MCYe3aeT KBapll, 3aT€M I0JIEBbIE
INAaThl, COAEP)KaHNE TEMHOLIBETHBIX MUHEPAJIOB (porosasi OOMaHKa, aBrUT U JIp.)
Bo3pacraer. C yMeHbIIeHHeM cojepkanust SiO, okpacka U3MEHSETCS OT CBETIION
710 TEMHOM, BO3pacTaeT INIOTHOCTh, TTOPOIbI TYUIIE MOAJAI0TCS TTOJTUPOBKE.

B tabn. 2.1 npuBeaeHa cxemaTruyeckas KiiacCu(pUKalys MarMaTH4eCKUX Mopo/I Mo
COCTaBY U yCJIOBHUSIM 00pa30BaHMUsI.

Taomuma 2.1

CxeMartnueckas KiacCu(pUKAIHs MarMaTHIeCKUX MOPOJ] IO COCTaBy
U YCIIOBUSAM 00pa30oBaHUs

Cocras ropHoii nopoani ITopoan! 1o ycj10BUAM 00pa3oBaHus
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rJIyOMHH

H3JIUBIINECHA

. | MHHepaJiorHye ByJka-
XHMHYECKH I 1ep ble (3¢ dy3uBHbIC) Kunn- ¥
. o CKui (TJIaBHbIE » HOKJIACT
(Z SiO2), % (uarpy3mu | Ilaneorun- | KalinoTun- HbIE
MHHEPAJIbI) HYecKue
BHbIE) HbIC HbIC
Oproxkiia3
YabTpa- WJIM KUCJIBIN ITermarur
P ( OoOcunaH,
KHUCIIbIE IJIaruoKiasz), — — — :
nemsa
(>75) KBaplIl, aTuIUT
OMOTHT
Optokina3 (wium
KHUCJIBII
Kucneie TUTaruOKIIa3 KBaprieBsbrii T
) I'panut pI JIunaput — yP,
(65-75) KBapIIbl, CIFOIbI, nopdup Ternen
poroBast
oOMaHKa
Oprokna3 (win Cuenur
HedennH HedennH
¢ ) (ned . Optodup Tpaxur —
CJTFOJIBI, pOTOBAs OBBII
oOMaHKa CUEHUT)
Cpennne Cpenuuit
(55-65) P
IJIarMOKIIa3,
porosas Juopur [Topduput AHpne3ut —
oOMaHKa, aBIUT
(uHOr 1A KBapI)
OcHOBHOM
TJIaruoKiIa3
(;1abpamop), ["'a66po
OcHOBHbIE
(45-55) aBruT, poroBas | (Jlabpamop Huaba3 bazanbT —
oOMaHKa UT)
(uHOT A
OJIMBUH)
ABTUT, OJIMBUH, [Tupoxk-
YapTpaocHOB poroBast CCHHT,
HbIE oOMaHKa, nepu- — — —
(< 45) PYIHBIC JIOTHT,
MUHEPAJTBI JTyHUT

Onucanue mazcnamuueckux (U36€PIHcEHHBIX) ZOPHBIX NOPOO

1. Ilermatur

YabTpakuc/ibie HOpoabI

a) Okpacka cBeTJIasl, po30Basi WM cepas nécrpasi. B cocraB BXOIAT OpTOKiIa3 (peaKo
KUACJBIA TUIArMOKJa3), OMOTHT, MYCKOBUT, STMpUH. YacTo COAEPKUT KpPYITHBIC
KpUCTaJUTbl Oepuilia, KOPyH/a, TYpMajlHa, YPAHOBBIE CIIOJIKH, JIMTUEBBIC CIIOJBI U

Ap.
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0) KpynHosepHucrasi, MacCBHasi, THOT/Ia C 3aKOHOMEPHBIM MPOPACTaHUEM KBapla 1
MOJIEBBIX IIMATOB — «IUChbMEHHAs» CTPYyKTypa (Ha TIOMEpPEeUHBbIX pa3pe3ax
MOBEPXHOCTh HAIIOMUHAET PYKOIUCh C JIPEBHEEBPEHCKUMH OyKBaMu). 3ajeraer B
YKUJIAX C MEHSIOIIEHCS MOIITHOCTBIO, PEJIKO B MACCHBAX M FHE3/1aX.

B) Bctpeuaercs noosbHO wacto (Ykpauna, KaBkas, Ypan, Cp. Asus, Kazaxcran,
3abaiikanbe, Boctounas Cubups).

r) CkanpHasi Opo/ia; MPU BHIBETPUBAHUU MPEBPAIIACTCS B OOJOMKHU Pa3THMUHON
KPYITHOCTHU Y KaOJIMHOBBIE IIMHBI. MICIIOJIb3yeTCsl Kak KEPaMUUYECKOE ChIPBE.

C HUMU CBSI3aHBI MECTOPOXKICHUS IIEHHBIX MOJIE3HBIX UCKOMAEMBbIX.

Kucasbie Mmopoabl

2. 'panur

a) Ilopoga mMeeT CBETIYI0 OKpPACKy: PO30BYIO, CEpYIO, KPACHYIO, JKEJITOBATYIO.
Cocrout u3 mnoineBbix mmaroB 40-60 %, kBapua 20—40 %, TEMHBIX MHUHEpPAIOB
(mo 10 %), ciroabl, pOroBoii 0OMaHKHU.

0) [lonHOKpHCTANIIMYECKasi, PaBHOMEPHO3EPHUCTAS, pexe MNophUpoBUIHAS.
[To xpymHOCTH 3EpPEH MOXKET OBITh KpPYIHO-, CpPEAHE- U MEJIKO3EPHUCTOM.
OO0pazoBaJicsi TPaHUT B BUJI€ KPUCTAJUTMUECKOM MaCChl PU MEJICHHOM OCTBHIBAaHUH
B BUJIe 0aTOJIMTOB, PEIKE JIAKKOJIMTOB, IIITOKOB, KIJI. | paHUTHBIC MAaCCHUBBI pa30HUTHI
CHUCTEMOW BEPTUKAIBHBIX M TOPU30HTAIBHBIX TPEIIHH.

B) OOpasyror Oonbmme MaccuBbl Ha Konbckom mnomyoctpoBe, B Kapenuw,
Ha YkpauHe, KaBkaze, Ypaine, Cpenneit Azuu. Beixonsl rpaHuTa UMEIOTCS HA 10T
Benapycu (3 MECTOPOKIEHHUS ¢ NPOMBILIJIEHHBIM 3amacoM 5767,6 m°).

r) IInorrocts 2,6-2,8 /M3, MpoYHOCTH (BPEMEHHOE CONPOTHBIICHHE OJHOOCHOMY
cxaruto) — 250-120 MIla, nopuctocth 1 %. [IpoyHOCTH U YCTOMYMBOCTH MOPOJT
3aBUCUT OT MHUHEPATIOTUYECKOTO COCTaBa, CTPYKTYPHI, TEKCTyphl. bonee cToMKum
IpU  BBIBETPUBAHUU SIBJISIETCST MEJKO3EPHUCTBI TPAHUT C TIOBBIIICHHBIM
collepkKaHMEM KBaplla W HEOOJBIINM COJIepKaHHEM ClIoAbl. B mporecce
BBIBETPUBAHUS TPAHUT PACTIAIAC€TCs HA TIIBIOKI, IIEOCHDb, APECBY, MECOK, TIIMHUCTHIE
nopobl. Koaddunment kpenoctu 10-15. IlInpoko npuMeHsieTcs B CTPOUTEIBCTBE.
Xoporio oOTéchIBacTCS
U nonupyeTcs. V3 rpaHnTa M3TOTAaBIWBAIOT IITYYHBIC KaMHU (OpycYaTKy, TUTHTHI
u 11p.), meOeHb (cM. Bo Bkiaake dotorpaduu 48 u 49).

3. JIumaput 1 KBapLeBbIi mopdup

a) OKpallicHBI B CBETJIbIC TOHA. Y KBapIeBOro mopupa 1BeT OCHOBHON MaCcChl 4aCTO
KPAacCHBI 7O KOPUYHEBOro. SIBISIOTCS M3JIMBIIMMHUCA aHAJIOTaMH TpaHUTa
Y CXOJIHBI C HUM 110 MUHEPAJIOTUYECKOMY COCTABY.

6) Umerot mopdupoByto cTpykTypy. OCHOBHAs Macca CKPBITOKPUCTAITUYECKAs WITH
CTEKJIOBaTasl.
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[TopupoBeie  BKparyieHHUKH TPEUMYIIECTBEHHO IMPEICTaBICHBI IOJIEBHIMU
ninaraMu, KBaplem, MHOrJa OMOTUTOM M POroBOM OOMaHKOW. 3ajeraroT B BHIE
KYIOJIOB, HEOOJIBIIINX TOTOKOB U MTOKPOBOB.

B) Jlumaputs! BcTpevarorcs Ha Kaskaze, B Kpeimy, Ha Kamuatke u ap. Kapuesbie
nop¢upkI LIMPOKO pacrpocTpaHeHsl Ha Ypaiie, B Kazaxcrane, CpenHeit Azuu u ap.

r) IInotaocts 2,4-2,6 T/M°. IIpounocts 130-180 MITa. Kosddumuent kpernoctu 10—
15. Tlopoasl cO CTEKJIOBaTOM OCHOBHOM Maccod 00JadaloT XPYMHKOCTHIO.
[IpuMeHeHre aHaTOTUYHO TPAHUTY.

Cpeanue mopoasbl (rpynmna CHeHUTA)

4. CueHur

a) ['myOuHHass mopoma MO OKpacke He OTiau4aercss OT rpaHuTa. OCHOBHBIMHU
MUHEpalaMy SIBJIAIOTCSA: TOJEBOM mImaT (MPEeMMYIIECTBEHHO OpTOKIA3), POroBas
oOMaHka, OMOTHUT, coaepkanue kBapua 0-5 %.

0) CrpykTypa MTOJTHOKPUCTAJIMYECKAS, PaBHOMEPHO3EPHUCTAs W
nopupoBUIHASA. 3ajeraeT B KpPaeBbIX 30HaX T'PAHUTHBIX MAaCCHBOB WM B BHJIC
CaMOCTOSITEIIbHBIX HEOOBIIINX HHTPY3UBHBIX TEII: IITOKOB, JKHJI.

B) Berpeuaercs pesxe rpannToB Ha Ypaie, B 3abaiikaine, Kasaxcrane, KaBkase u nip.

r) I[notaocts 2,0-2,8 /M. Ipounocts 120180 MITa. CueHUTH 06pabaThIBAIOTCS
U TOJUPYIOTCS Jierdye, 4YeM TpaHUTbl, TaK KaK B HHUX OTCYTCTBYET KBaplil.
[IpumeHstoTCS Kak JIOpOXKHBIA KaMeHb, IIeOeHb sl OeToHa, MaTepuan s
OOJIMIIOBKH COOPY>KEHUM U JIp.

5. Tpaxut u oprodup (6eckBapiieBbiit mophup)

a) M3nuBIimecs aHaIord CMeHUTa. XapaKTepHa CBeTIas OKkpacka (Oemas, cepoBartasl,
xenroBatas u jp.). Oprodupsl OTIMYAIOTCA OT TPAXUTOB OOJE€e SPKOM OKPaACKOM
(KpacHOM, KOPUYHEBOM ).

0) Crpykrypa  mnopdupoBas, OCHOBHas  Macca  CTEKJoBaTas  WIH
CKPBITOKPUCTAIUTMYECKAs, MEJIKME BKPAIJICHHUKH 3€PEH MOJIEBBIX IIIMATOB.

B) Berpeuaercs B Kpoimy, Ha Ypane, Anrae, Kazaxcrane u np.

r) IInotaocts 2,2-2,6 1/m3. IIpounocts 6070 MIla. Kosddumuent kpernoctu 15—
12. TpaxuT HMeEeT ILIEPOXOBATYI0 MOBEPXHOCTh, MOPUCTHIA, opTOdup OoJEe
IJIOTHBIM. MOpPO30CTOMKOCTh M CONMPOTUBIISIEMOCTh BBIBETPUBAHUIO HEBBICOKHE.
brnaronmapss 11epoxoBaTOl MOBEPXHOCTU XOPOUIO CBSI3BIBAIOTCS  LIEMEHTHBIM
pactBopoM. IlonupoBke Tpaxutr He mnoagaércs. llopoasl NPUMEHSIIOTCA Kak
KUCJIOTOYIIOPHBIM W CTPOUTEIIbHBIN Martepuall. HekoTopble KpachBO OKpalleHHBIE
opTO(HPHI UCIOJIb3YIOTCS
KaK JEKOPATUBHBIA MaTepyall U TOACIOYHbIA KAMEHb.

Cpeanue nopoasl (rpynmna J1Mopura)

6. duoput

122



a) Ller cepblil 10 YEPHOrO, MHOIZIA C 3€IEHOBATbIM OTTEHKOM 3a CYET IPOIYKTOB
n3meneHus. Coctout u3 rarnokiasa (5060 %) u porosoit oomanku (30-35 %), pexe
aBruTa uiv OMoTuTa.

0) CTpyKTypa MOJHOKPUCTALTMYECKAs, Yallle MEJIKO3EPHUCTAsL, PEIKO MOP(PUPOBUIHASL.
TekcTypa MaccuBHasi, 00pa3yeT MITOKH, JJAKKOJIUTBI, KWIIbL. JJHOpUTHI cIaratoT KpaeBble
30HBl KPYNHBIX TPAHUTHBIX MACCHMBOB M IO HAIPABJICHUIO K ILIEHTPY CMEHSIOTCS
rpaHUTaMH (TPAHOUOPUT).

B) U3BecTHhI Ha Ypare, B 3akaBkasne, B KppiMy, B psaae mect Cubupu u Jlanpaero
Bocroka, a Takxe Ha tore benapycu.

r) Ilnortaocts 2,9 1/M°. Ilpounocts 180-200 MIla. Kosdpdumuenr kpemoctn
10-15. Tlpu 3HAYUTENBHOM COJACpX)aHUM OHOTUTA W MHPUTA TMOPOAAa JIETKO
NoANaércs  BBIBETPUBAHUIO. XOpOUIO TOJHUPYETCS W HUCHOJIB3YeTCs  Kak
OOJMIIOBOYHBIN M TMOJENIOYHBIN MaTepual, MPUMEHSETCS KaK CTPOUTENbHBIN H
JIOPOKHO-CTPOUTEIIBHBIM

MaTepHall.

7. Hopdupur, anne3ut

a) M3nuBumimecs aHanoru OuUOpuTa. Y aHJE3UTa LBET CEPbId WU TEMHO-CEPBIH,
y moppupuTa — Cepblii WU 3€JICHOBATHIM.

0) Crpykrypa mnopdupoBas. Cpeau BKparUICHHHUKOB TMpeodiafaeT IJIaruokiias
3e11eHoBaTo-0e10ro uBeTa. O0pa3yroT NOTOKH, TIOKPOBBL, HHOT/IA KYIIOJIA, JIAKKOJIUTHI 1
Ap.

B) Illupoko pacnpocTpaHeHb BO MHOTMX paliOHAX, CPEIM H3JIMSHUA COBPEMEHHBIX
ByJikaHoB Kamuatku u Kypuisckux octpoBoB, B Kpeimy, Ha KaBkasze, [lamsHem BocToke,
VYpane u ap.

r) [Inotaocts 2,7-3,1 1/M3. Ipounocts 140250 MIa. ITnoTHbIE TOPOIBI HCIIONB3YFOTCS
B KAuecTBE KHCJIOTOYMOPHBIX IUIMT M WLIEOHA sl KHUCJIOTOYMOPHOro OeToHa,
KaK CTPOMTEIbHBIM Marepuall. AHIE3UT YacTO IIEPEXOBAThIA HA OILYIlb, TOPUCTHIN,
XOPOLLIO PaCTIAINBACTCSL.

OcHOBHBIC OPOABI

8. 'ab6po
a) I'myOuHHas mopoaa, COCTOMT B OCHOBHOM W3 IUIarMokiasza (4acto Jiabpazopa)

W aBruTa, peXe BXOJUT poropas oOMaHka, Ouotut. L[BeT 0ObIYHO TEMHO-CEPHIN 10
4EPHOT0, MHOT /1A C 3€JICHOBATHIM OTTEHKOM.
0) CrpykTypa TOJHOKPUCTAIUTMYECKAs] MEJIKO-, CPEIHE- M KPYIMHO-3EPHHUCTAS.
Tekctypa maccuBHasi, pexxe mosiocuatas. OOpa3yeT MITOKH, JIAKKOJIUTHI, MOIIHBIC
MHTPY3UBHBIE 3QJI€KH, THOT/AA TUIOIIA/IBIO B JIECATKU THICSY KBAJIPAaTHBIX KUJIOMETPOB.
B) Pacmpoctpanensl Ha VYpane, VYkpaune, Kombckom mosyoctpoBe, AdnTae,
B 3a0alikaibe u JIp.
r) Inotrocts 2,8-3,2 1/Mm°. Ipounocts 200-280 MIla. KosdduimenT kpenoctn
10-15. T'ab0po XOpoIIO MOMUPYETCS, MOATOMY HCIIOJIb3YeTCsl KaK OOJIMIIOBOYHBIN
Marepuail. [1IMpOKO TIPUMEHSIETCA KAaK CTPOUTENIbHBIM Marepuall. Pa3HOBUIHOCTH
radb0po, cocrosiias W3 OAHOrO IUIarMokiaza (jJabpamopa), J1abpagoput (ceporo,
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4EPHOTO I[BETA), UCITOJIb3YETCS KaK JEKOPATHUBHBIN M OOIMIIOBOYHBIN MaTepHai (CM. BO
BKJIaJIKE
dororpaduu 52 u 53).

9. na6a3s, 6a3anbT

a) WMznuBmmecs anajgoru radopo. I[BeT y 0Oazanmbra TEMHO-CEpBId O UYEPHOTO,
y nuaba3a TEMHO-3eIEHBIN 10 YEPHOTO.

0) CTpyKTypa MEIKO3EpHUCTAs WM CKPBITOKPUCTAILUTHUECKAs], MHOTIa MOphUpOBasl.
Tekctypa yarie mioTHas. 3ajeraroT B BUJIE TOTOKOB, ITOKPOBOB WiH kw1 OOpa3yroT
TeJTbIe KOMIUTIEKCHI JIABOBBIX IMOTOKOB, IJIACTOBBIX MHTPY3WBHBIX 3aJICKEH (CHUILIOB),
00BETMHAEMBIX TEPMUHOM TPAITII.

B) Pacnpoctpanensl B 3akaBkasbe, Kpeimy, Cubupu, Ha VYkpause, [lanpHem
Bocroxke, BcTpeuaroTcst Ha tore benmapycu.

r) Inortrocts 3,0-3,5 1/mM°. IIpounocts 300-350 MIla, nnorna mo 500 MIla.
Koaddumuent kpenoctu 20. Jlnaba3bl u 6a3anbThl ABJISIOTCS CAMBIMHU POYHBIMU
MopoJaMu BEpXHEH YacTh 3eMHON Kopbl. Menko3epHUCThIE 0a3ajabThl CTOMKH
IIpU BBIBETpUBaHUU. B pe3ynbTare BHIBETpUBAHUS MOPOJT 00pa3yOTCs TITMHUCTHIC
KapOOHATHBIE TTOPOJIBI.

[IpuMeHsIOTCST Kak CTPOUTENBHBIN, KHUCJIOTOYMOPHBIA MaTepual. bosbiinoe
pUMEHEHUE HaXO/ST B KAMEHHO-JIMTEIHOM NpomblluieHHOCTH. [Ipu TepMuueckoi
obpabotke (1 200-1 250 °C) momy4aroT mMpOYHBIC U3AEIHS: 0OJIUIIOBOYHBIC TUTUTKH,
TUTUTHI, KUCIIOTOYIIOPHEIE TPYOBI U JAP.

YJIpraOCHOBHble Mmopoabl

10. [IupOKCEeHUT, MEPUAOTUT, TYHHUT

a) 'myOunHble TOpOABI, TEMHO-3elEHBIE, TEMHO-cepble, uépHbie. [lupokceHuT
COCTOUT U3 aBIUTA, PEJIKO — IPUMECH OJMBHHA, IEPUIOTUT — U3 OJMBHHA U aBIUTA,
JYHWUT — U3 OJINBUHA.

0) CtpykTypa MOJHOKpUCTa/UIMYecKass (MEJIKO-, CpefHe- U KPYMHO-3EPHUCTAs).
OOpazytoTcss Ha TiIyOMHE TNPU MEIJICHHOM OCTHIBAHMM MAarMbl IMpPH BBICOKOM
JABJICHUU. 3aJIEratoT B BUJE IITOKOB, XKHUJI.

B) Berpewatores na Ypaie, KoiasckoMm nonyoctpose, B Cubupu u zip.

r) IInortnocts 3,0-3,4 1/M°. Ucmoms3yroT Kak MOMAEIOYHBIA KaMeHb. BhIcokas
IUIOTHOCTh 3aTPYJHSET IIMPOKOE MCMOJIb30BAHME B KAUECTBE CTPOUTEIHLHOTO
KaMHsI, CPABHUTENIBHO JIETKO BbIBETpHUBAETCS. JIYHUT pEAKO HAXOJUTCS B CBEKEM
COCTOSIHUM, TOBEPXHOCTh YacTO TMOKpbITAa XKENTO-Oypoil, TOHKOW KOpPKOMU
BBIBETPUBAHUSI.

By.]IKaHH‘IeCKI/Ie nmopoaAbl HEMOCTOAHHOI'O XUMHYECKOI0 cocTaBa

11. O6cunuan (ByJIKaHUYECKOE CTEKJIIO)
a) OOcuauaH — KHCJIOe BYJIKaHHMUYECKOe CTEeKIo, coxaepxkaiinee oosee 70 % SiO..
[{BeT cepwiii, Y€pHBINA, KPaCHO-OYpHIi, OBIBAET MATHUCTON U TIOJIOCYATON OKPACOK.
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0) CtpykTypa cTekiioBaras. 3ajeraet B BUjie HEOOJBIINX TTOTOKOB, KYTIOJIOB, UTJL.

B) BeTpeuaercs B 00NbIIMHCTBE PAilOHOB pa3BUTHS MOJIOAOTO KUCIOTO BYJIKaHU3Ma
B 3akaBKasbe, 3abaiikanbe, Ha JlansHeM Boctoke u ap.

r) ITnotHocts 2,2-2,4 1/™M°. TIpounocts 50-60 MIla. Kpacusble pasHOBHIHOCTH
oOcuIuaHa HUCMONB3YIOTCA KaK TOJETOYHbIH W JIEKOPaTUBHBIM  KaMeHb.
Pa3HOBUAHOCTH — MEXIITEHH (CMOJIIHBIA KaMeHb) U nepiuT. CocTaB MOXKET ObITh
KaK KHCIIbIM, TaK U OCHOBHBIM, U ILEJOYHBIM (0a3a71bTOBBINA, TPAXUTOBBIN U 1p.).
[lepauT — cTexyioBaTasi mopoja, COCTOUT U3 IMIAPUKOB, MOXO0KUX Ha KEMUY>KUHBI,
JTMaMEeTPOM

1-15 mm, mnotHocts 1,3-1,6 1/M°. Ipu 6bicTpom HarpeBanuu g0 800-1 000 °C
BCIIYYMBAETCS, YBEIUYMBasCh B 00bEMe B 8—14 pa3. Takoll mnepnur sBisercs
LEHHBIM TEILJIO3BYKOU3OSIIMOHHBIM MAaTEPUAJIOM: UCIIOIB3YETCS KaK HAOJHUTEIb
OeToHa, pacTBOPOB U T. .

12. Tlem3a

a) [lemM3a — ByJIKaHHUYECKO€E CTEKJIO ITy3bIPUCTOrO UM EHUCTOTr O ciaoxkeHus. CocTas
— YaIie KUCIbIN, pexe cpenHuid. [[Bet Oenblii, cepbli, )KeITOBATHIN, YEPHBIH.

0) Ctpykrypa ctekioBatas. Obpaszyercs mpu OypHOM BCKUIIAHUH JIABBI BCIIEICTBHUE
BBIJICJICHUS BYJKAaHUYECKUX ra30B U MapOB MPH U3BEPIKECHUU.

B) BeTpeuaercs na KaBkaze n Kamuartke.

r) Ilnotnocts 0,3-0,9 /M3 Ilopuctocts mocturaer 80 %, IUIaBaeT B BOJE.
[Tpounocts 2040 MIla. LlenHblii BUA MHUHEPAIBHOTO ChIpbs. Mcmomb3yercs Kak
aOpa3uBHBII MaTepHall, HaIOJIHUTENb JIETKUX OE€TOHOB, rMApaBIMyYecKas J00OaBKa
K LIEMEHTaM U JIp.

O0J0MOYHBIE
(MupokIacTHYECKHe MOPOAbl BYJKAHUYECKOTO MPONCXO0MKIEHMST)

13. Bynkanudeckuit Ty

a) Bynkanunueckue TyQsl IpeACTaBISIOT 00JI0MOUYHBIA MaTepuai, 00pa3oBaBIIHIACS
NpU  BYJIKAaHWUYECKUX B3pbIBAX, B JAJbHEHIIEM CLUHEMEHTUPOBAHHBIA U
ymioTHEHHBIN. [lo cocTaBy OBIBalOT JMIAPUTOBBIC, TPaxWTOBBIE U 1p. LIBer
pa3nuyHbIi (PO30BbIH, CEpbId, OypbIN U Ap.).

0) Ha done macchl, nMerolieit TopucToe CTpoeHue, pa3dpocanbl OOJIOMKY pa3IMyHON
BEJIMYMHBI, popMmslI 1 11BeTa. [lopoga HeogHOpoIHAs. 3aeraroT Tybl IIacTaMHu.

B) MecrtopoxxaeHusi ByJKaHHUYECKOro Tyda pa3padaThiBalOTCI B ApPMEHUHU.
Oco0eHHO HW3BECTEH apTUKCKUU Ty(] po3oBaTo-Oyporo 1mBera (MECTOPOXKICHUE
ApTHK).

r) IInortmocts 1,4-25 t/M%. Tlpounocts 5-75 MIla. O6nafaroT BBICOKHMHU
TEIUION30JSILIMOHHBIMA ~ CBOMCTBAMH,  3BYKOHEIPOHHMIIAEMOCTBIO,  JIETKOCTBIO.
Hcnonp3yroTes 7S KK CTEH HEBBICOKUX 3[aHUM, TIPEJCTABIISIOT COO0H 1EHHBIN
CTPOUTENBHBIN

U apXUTEKTYpPHBI Marepuan. Pa3HOBUIHOCTU: TpacChl — IUIOTHBIE BYJIKAHHUYECKUE
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Ty(}bl, TYLIOJIaHbI — PHIXJIbIM BYJIKaHUYECKUI MEMel, MPUMEHSIOTCS B IPOU3BOJICTBE
LIEMEHTOB.

3ananme 2. M3yuenue c60Ucme 0CA00UHbIX 20PHBIX HOPOO

O3HAaKOMBTECH C KPATKUMU CBEJACHHUSIMU 00 0CaJJOUHBIX MOPOJaxX, Kiaccuduxanuen
0CaJIOYHBIX TIOPOJI U XapaKTEPUCTUKON OCHOBHBIX MpecTaBuTeNe (Tad. 2.2).
N3yuute rnaBHbIE BHJBI OCAJOYHBIX MOPOJ Ha KOJUICKIIMOHHOM Marepuare.
[Tomp3ysich cxeMol KiacCUpUKAMK OCAJA0OYHBIX TOPOJ, OTHECHUTE TOpPOay K
ONPEAECIEHHON TPYIIIIE.

OCHOBHBIE CBE/ICHUS O NMOPOJIaX ITAHHOI'O TUIIA 3aIIUILIUTE B JAOOPATOPHYIO TETPA/Ib.

Ocanounbie NOPoOAbI

Ocaodounvie nopoovl 0bpazyromcs B pe3yabTaTe OCAKICHUS U3 BOJIBI WIHM BO3AyXa
IIPOJYKTOB BBIBETPUBAHUS BCEX IPYII TOPHBIX OPOJ.

AreHTaMu (pU3UYECKOTO UM MEXAaHUYECKOIO BHIBETPUBAHMS SBJISIOTCS KOJIEOAHUS
TEMIIEPATYPhl, PACKIMHUBAHUSA TPEIIMH 3aMep3arolled BOJOW, pa3pylLICHUE
pacTUTENBHBIM IIOKPOBOM H JIp.

XHWMHMUYECKOE BBIBETPUBAHHME MPOTEKAECT B BUJAE PEAKLUN MUHEPAIOB U IOPOJ C
BOJAOW M COAEPKALMMUCA B HEW XUMHUYECKMMH BEUIECTBAMHU, OPIaHHYECKOE
BBIBETPUBAHUE  IPOTEKAaeT IO  BO3JCHCTBHEM  PACTEHHMA M KHMBBIX
OpraHU3MOB.

B 3aBucuMoOCTH OT ycnoBHil 00pa3oBaHus U OT (PaKTOPOB, CIIOCOOCTBOBABLIMX
HAKOILJIEHUIO, OCAJ0YHbIE TOPOABI MOAPA3ACIIAIOTCS Ha 00JIOMOYHBIE XUMUYECKHE,
OpraHOT€HHbIE, CMEIIAHHOTO TPOUCXO0KAeHUA. JIJI 0CaJOUHBIX TOPOJ] XapaKTEPHO
HaJu4yue psaga OCOOCHHOCTEH, OTpaKawmolIUX YCIOBUS UX O0O0pa3oBaHUs W
CYILECTBEHHO OTJIMYAIOLIUX UX OT JIPYTUX MOPO/I.

Ceoeobpasznvimu uepmamu 0Caodo0uHblX NOPOO AGNAIOMCS CIIOUCTOCTh, TOPUCTOCTD,
3aBUCUMOCTh COCTaBa W CBOMCTB MOPOAbI OT KJIMUMaTa, COJIEpKaHUE OCTATKOB
PACTUTENbHBIX U )KUBOTHBIX OPTaHU3MOB.

CTpyKTypbl 0CaJJOUYHBIX MOPOJ CBSI3aHbI CO cIoco00M uX oOpazoBanus. Pasnnyator
00JIOMOYHBIE CTPYKTYPbI — pa3Hble IO KPYMHOCTH YACTHUL], XUMUUECKHE CTPYKTYPbI
(KpHUCTaJUIMYECKUE) U OPraHUYECKUE, B KOTOPBIX SCHO 3aMETHBI CIEAbl CTPOCHUS
KUBOTHBIX M PAaCTUTEIbHBIX OCTATKOB. B TekcType Haumbosee CyleCTBEHHBIM
IIPU3HAKOM SIBJISIETCS CJIOMCTOCTD. BOJIBIIMHCTBO TOPO/ IBHO CJIOUCTHI, YTO CBSA3AHO
CO cI0c0O0M MX 00pa30BaHUsS B Pe3yJIbTaTe MOCTEIIEHHOTO HAaKOIUICHUS MaTepHrasia
Ha JIHE Kakoro-HuOyab OacceiiHa. OTHaenpHbIE CIOM OTJIMYAKOTCS MO LBETY,
KPYIHOCTH YaCTHII, 10 MUHEPAJIOTUYECKOMY COCTaBY U T. M. J[pyruM TeKCTypHbIM
MPU3HAKOM 3THUX MOPOJ SBJIAETCS MOPUCTOCTh. BenuunmHa mop Kojediercs oT
TOHYAMWIIIKX, HEBUIMMbBIX HEBOOPY>KEHHBIM TJ1a30M (TJIUHBI), 10 KPYMHBIX (IpaBHi).

Ta0muna 2.2
CxeMa kiaccu(puKaIy 0ca0qHbIX TTOPOJT
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TeHHas TpeIen, OmoKa
OCaJIKH
Top,
Yraepoaucrtsie I'oproune KaMEHHBIN
yrojib, HePTh

00.,10M04YHBIE 0CA/I0YHBbIC TOPOABI

OO6moMOYHBIE TIOPOJBI O0pa3yrOTCS MPU  OTJIOKEHUH BOJOW, BETPOM, JIBIOM
00JIOMKOB TIOPOJ] WM MHUHEPAJIOB PA3NIWYHOM KpymHOCTH. OOGJIOMOYHBIC TOPOIBI
KJIACCH(PHUIMPYIOTCS 110 pazMepam U Gpopme 0610MKoB. OOG10MOYHASI TOPOJIA OTHOTO
Y TOTO K€ HA3BaHUS MOYKET UMETh PA3JIMYHbIA XUMHUYECKUH U MUHEPAIOTHYECKUN
cocraB. [lopoapl mOApa3NesIFOTCS Ha PBHIXJbIe (HECIEMEHTHPOBAHHBIE) U
CIIeMEHTHUpOBaHHKIE (Tab. 2.3).

Tabmuna 2.3
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Twurmel necuaHbIX I'PYHTOB B 3aBUCUMOCTHU
OT I'PaHYJIOMCTPHYICCKOT'O COCTaBa

Tuner mecyanbIx Dpakus, M ConepxcaHIéIe bpakuu,
TPYHTOB %0
['paBenucToIit >2 Bbonee 25
KpynHbrii >0,5 Bbonee 50
CpenHeil KpymHOCTH > 0,25 bonee 50
Menkui >0,1 75 u Oosee
[TeuieBaThIit >0,1 Meuee 75

HecuemeHTHPOBAHHBIE MOPOBI
KpynHoo0/10M04HbIE

1. BanyHel, rajgpka, rpaBuid

a) [To meTporpaduyeckomMy cocTaBy MOTYT OBITb OJTHOPOJHBIMU (0Opa30BaBIIUECS U3
OJTHOM TMOpOABl WM MHHEpala) U HEOJHOPOJHBIMU (CMECh PAa3HBIX MOPOJ
u muHepanoB). [lo rpaHynoMeTpruecKkoMy COCTaBy MOJPA3ACNSAIOT Ha TUIBI B
3aBHCHUMOCTH OT pa3Mepa KpyImHOOOJOMOYHOTO MaTrepuajla U €ro MPOLIEHTHOrO
COJIEP’KaHUsA: BAyHHBIM TPYHT — coepkaHue dactull kpyrnHee 200 MM mpeBbIIIacT
50 %, rasieYHUKOBBIN TPYHT — cozieprkaHue yacTull kpynHee 10 mm mpeBsimaet 50 %;
IrPaBUNHBIN

TPYHT — COZIepKaHUe YacTHI] KpyrHee 2 MM npesbitiaet 50 %.

6) Ilopoawl coctosAT u3 0OJOMKOB okaTaHHOW (opmbl. [Ipu oreHke TpPyHTOB
YUYUTHIBAIOT B3aUMHOE PACIOJIOKEHHE B TPYHTE KPYMHOOOJIOMOYHOTO MaTepuasa
W 3arnojHuTeNsd. Beigenstor OyToByro (HaAOpOCHYX) W TICEBIONMOPGHUPOBYIO
TekcTypy. OOpa3yloTcs B pe3ynbTare MepeHoca PEYHbIMU MOTOKaMH, JIEAHUKOM,
IPU IEUCTBUM MOPCKOTO MPUOO04. 3aeratT B BUJE CIOEB, JIUH3.

B) Illupoko pacnpocTpaHeHbl Mo Oeperam Mopeu, pek, o03Ep. JleaHuKoBbIC
OTJIOKEHUS — B CPEAHEN U CEBEPHOI "acTu benapycu.

r) Inornocts 1,7-1,9 1/M3, xoopduument xpenoctu — 1,5-0,9. Oramuarorcs
XOpOIIEeH BOJOMPOHUIIAEMOCTBIO, JIETKO OTAAlT Boay. llpuMeHstoTcs Kak
CTPOUTEIBHBIA MaTepuai B IOPOKHOM CTPOUTENIbCTBE, B U3TOTOBJICHUU OE€TOHA U

ap.

2. 161051, 1IE0EHD, IpeCBa

a) CocTosIT U3 HEOKATaHHBIX OOJJOMKOB Pa3JIMYHBIX TOPHBIX MOPOJ M MHUHEPAJIOB.
[Io TpaHylTOMETPUYECKOMY COCTAaBY TMOJPA3JEiSIOT HA THUIBI B 3aBUCHMOCTHU
OT pa3Mepa KpYIMHOOOJOMOYHOTO MaTepuajga U €ro MPOIEHTHOTO COJCpP>KaHUS:
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TIIBIOOBBIN TPYHT — coaepxkanue yactuil kpynHee 200 mm mpessimaer 50 %,
meOHUCTBI TPYHT — cozepxanue yactul kpynHee 10 mm mpessimaer 50 %,
JPECBSIHBIN TPYHT — COIEpKaHKME YaCTHIl KpynHee 2 MM npeBbimaet 50 %.

0) [IpoyKThl BBIBETPUBAHUS JIFOBHAIBHOTO U JEIIOBUAIBHOTO MPOUCXO0XKICHUS.
Ha mecre paspylieHus M Ha CKJIOHaxX 3aJieraloT B BUAE MAaJOMOIIHON KOpBI
BBIBETPUBAHUS.

VY noaHOXKUS TOp U BO3BBILIEHHOCTEN 00pa3yloTcsi 00J1€€ MOIIHBIE CIIOU.

B) lllnpoko pacrnpocTpaHeHbl B TOPHBIX paiilOHaX.

r) [lnotrocts 1,7-1,8 /M3, [IpuMeneHne (CM. «BAIYHED»).

3. [lecok

a) Ilecku cocToAT B OCHOBHOM W3 KBapua. B Buae nmpumecu MOryT ObITH camble
pa3iaryYHbIe MHUHEPAJbI: MOJIEBBIC IIMATHI, CIObI, KAJIbLUT, JUMOHUT, TTIAYKOHUT
u 1p. Paznuunble mpuMecH NpuaaroT IMecKkaM COOTBETCTBYIOIIYIO OKPACKY: OKHCIIBI
xene3a — Oypylo, TNIayKOHUT — 3€1EHYI0 U T. 11

Wuorga nmecok cOCTOUT U3 3EPEH AOJIOMHUTA, TUTICA U JIP.

0) [lopoaa pbIxiias, COCTOUT U3 OKATAHHBIX WIIH YTJIOBBIX 3EPEH.

OOpa3yroTcs Mecku B pe3yjbTaTe MEpeHoca M OTIOXKEHHUS YacTHIl TEeKyYHMHU
BOJIaMU U BETPOM, IIPU HAKOIUICHUH UX B NPUOPEXKHBIX 30HaX. B cBs3u ¢ 3TUM 1O
CBOEMY NPOUCXOKICHUIO MOTYyT OBbITb MOPCKHMH, PEUHBIMH, O3EPHBIMH,
BOJIHOJICZIHUKOBBIMH, 30JI0BBIMU. OOpa3yIoT €O, JIUH3bI, KOHYChl BBIHOCA, JIFOHBI,
OapxaHbl.

B) B benapycu nuMeroT noBceMecTHOE paclpoCTpaHEHHE.

r) Ilnornocts 1,5-1,8 1/M%. Ilopuctocts meckoB 30-40 %. Kosddumuent
kpenoctu 0,5-0,6. Illupoko mnpuMeHsieTCs Kak CTPOUTENbHBIM Marepuan B
IIPOU3BOJICTBE pACTBOPOB, OETOHOB, KHUpIWYa, [JIsI YCTPOMCTBA HACBHIIEH.
Wcnonws3yetcs ans u3rotoBneHus ¢asHca, dapdopa, crexna. [Ipumensercs kak
(GuUIBTpaALIMOHHBIN

1 (OPMOBOYHBIN MaTepual.

4. Jlecc

4. Jlecc

a) ITeuieBarast nopoza ceetsoro 1usera. CoOCTOUT B OCHOBHOM U3 KBAapLa, NTMHUCTBIX

MUHEpPAIOB, KAJIbLMTA, TUMOHUTA U JIP.

0) CtpoeHue 3eMIIMCTOE, JIETKO pacTUpPAETCs NaibllaMd B TOHYAMIIYIO MbLIb,

o0Opa3ysi My4yHHUCTYI0 Maccy. B yecce yacTo BUIHBI TOHKHE MOJIbI€ KaHAIbYMKH,

BCTPEYAIOTCS M3BECTKOBBIC KOHKPEIUH (KypaBUMKH) MPUUYJITUBON (HOPMBI.

[To MHEHHIO OOJBIITUHCTBA I'€0JIOTOB, JIECC 00pa30BascCs B pe3ybTaTe paboThl BETpa

Y OTKJIQJIBIBAJICS B TIOJIOCE 3aTUIITBS B BUJIE OOIIUPHBIX TTOKPOBOB.

B) Illupoko pacnpoctpaHéH Ha YKpauHe, B I0KHOW MOJOBHMHE EBpormeickoii

yactu Poccun, B Cpenneit A3uu, 3anagnoit Cubupu.

r) IInotsocts 1,6-1,8 /M3, BEICOKas mopuctocTth (10 50 % 1 Bbine). Bekumaer mpu

JICUCTBUM COJITHOM KUCIIOTBL. B CyXOM cOoCTOSIHMM 00pa3yeT OTBECHBIE CTEHKH, MOXKET

OBITh HETIJIOXMM OCHOBaHUEM coopyxeHui. [Ipu yBrnakHeHur 00bEM yMEHBILIAETCSL, JIECC

VIUIOTHAETCA M JA€T 3HAYUTENIbHbIE MPOCAJIKU, BbI3bIBAsl OOJbIIME 3aTPYAHEHUS MPU
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CTPOMTENLCTBE 3/IaHNI U COOpYKeHM (ToHHe ! U T. 11.). KoaddurmenT kpenoctu 0,8,
nipy BojoHackImenuu — 0,3.

5. [ TMHUCTBIE OPO/IbI

a) CBoWCTBa TJMHUCTBIX TOPOJA OMNPEHCTSAIOTCS TJMHUCTBIMH  MHUHEpaJaMy,
00pa3ylomuMucs B pe3yibTaTe XHUMHUYECKOTO BBIBETPUBAHUA. [JIaBHBIE TPYIIIbI
TJTIMHUACTBIX

MHHEPAJIOB: KAOJIMHUT, MOHTMOPWIUIOHHT, THAPOCTIONA. [ JMHBI pa3HOOOpas3HbI MO
COCTaBy, MOTYT OBITh MOHOMHHEPAIBbHBIMH, COCTOSIIIIMMHU W3 OJHOTO TJIMHUCTOTO
MUHEpaJia KaOJIMHUTA | T. [I., @ TAKKE MOJIMMUHEPATLHBIMU — TJIMHUCTHIC MUHEPAIHI,
KBapIl, CIIO/a, KaablUT U 1p. L[Ber Oenbrif, 3en€HpIl W Toay0OBaThIl y TOPOJ C
NPUMECHIO [NIAYKOHUTA U XJIOPUTA; HKENTHII, KPACHBIA — C MPUMECHIO OKHCIIOB JKEJIe3a;
Oypblii, YEPHBIA — OKHUCIIOB MapraHia; Cepblii A0 YEPHOIO — YIJIUCTOE BELIECTBO U
rymyc.

0) Tonko3epHHCThIE 00pa3oBaHus (pazMepbl TIUHUCTBHIX dYacTull < 0,005 mm.
JKvipHbie Ha ONIYIb TJIMHBI CJIOKEHBI TPEUMYIIIECTBEHHO TJIMHUCTHIMA MUHEpaIaMU
(40-70 %). Touwe u nepexoaHbie (GOPMBI (CYTITUMHKH, CYIIECH) COJACPKAT OOJIbIIIC
KBaplia, MOJIEBbIX MMaToB U Jp. [1o yciioBusM 00pa3oBaHus pa3inyaroT MepBUYHBIC
(MM OCTAaTOYHBIE TIMHBI, 00PA30BaABIIUECS B PE3YJIbTATE MPOIECCOB BHIBETPHUBAHUS
¥ HAKOIUICHUS MPOJYKTOB BBIBETPUBAHUS HA MECTE pa3pylICHWs) U BTOPUYHBIC
(ocagouHbI€) B pe3ynbTare MEPEMEIICHUS U NEPEOTIIOKEHUS IEPBUYHBIX (MOPCKUE,
peuHsble, 03€pHbIE, 03EPHO-JICTHUKOBBIE, MOPEHHBIE).

3aJieraroT 4acTo MOIIHBIMU IJIACTAMH, CIOSMH, IPOCIONKAMHU, JINH3AMH.

B) OrtHocsATCS K Haubosee pacnpoCTpaHEHHBIM MOPOJAaM B BEpPXHEW YacTu
3eMHOM KOpbl. MOIIHOCTh TIMHKUCTBIX TOJIL] JIOCTUTAET JECATKOB U COTEH METPOB.
Bcerpeuarorces moBcemMecTHO. MOHOMUHEpaIbHbIE TTIMHBI BCTPEYAIOTCS PEXKE.

r) [TInotHocTs 1,8-2,2 T/M3. Ha usuko-MexaHHUECKHE CBOMCTBA MNIMHHUCTBIX TPYHTOB
CYIIECTBEHHOE  BIHUSHUE  OKa3blBaeT BIAXHOCTh  (TBEpIOE, IUIACTUYHOE,
Tekydee coctossaue). KoapdurmeHnT puinbTpaiiiy rimHbl He3HAYUTEIbHBIHN, TOPOIbI
SBIISIIOTCS  BOJIOYNOPHBIMH, 00pa3ysi BOJOHEIPOHUIIAEMBbIE TOPU30HTHI B 3EMHOM
kope. CriocoOHBI U3MEHATH 00BEM MPU U3MEHEHUH BIAXKHOCTH (HaOyXaHue, ycaika).
[Topombl TOBEPXHOCTHOTO THUNA — CYIJIMHKH, CYIECH, WINCThIE TPYHTHIL
CyrauHKY IO CBOMM CBOMCTBAM MPUOJIMKAIOTCS K TIIMHAM, CYTIeCH OJIMKE K TTeCKaM.
Wnpl — TIMHUCTBIC TPYHTH B HAYAIBLHOW cTaauu (pOpMHUpPOBaHUS, 0Opa30BaBIIACCS
KaK CTPYKTYPHBI OCaJIOK B BOJI€ NPH HAJTUYUH MUKPOOHOIOTMYECKHUX MPOLIECCOB,
coJiepkat 00MbIIOE KOJTUYECTBO OPIraHUYECKUX BEILIECTB.

[IpumeHeHne TMH IMIMPOKOE M Pa3HOOOpPA3HOE: CTPOUTEIbHBIA, OTHEYHMOPHBIN
MaTtepuall, BXOJUT B COCTaB 1IEMEHTA, ChIPhE 11 u3rotoBieHus papdopa u dasuca,
Kepam3uTa, kuprda. [ IpuMensieTcs kak aacopOeHT, sl TPUTOTOBIICHUS TITHHUCTHIX
CYCIICH3W, WCMOJB3yeMbIX TPH OypeHUU CKBAXHUH W B  CICIUATBHOM
(byHIIaMEHTOCTPOCHUY; T yCTPOMCTBA BOJOHETIPOHUIIAEMBIX IKPAHOB U T. .
['myuHMCTBIE TIOPOABI MOAPA3ACISIOTCS HA BHIBI B 3aBUCUMOCTH OT COJIEPIKAHUS
TJIMHUCTHIX YacTull (Tab. 2.4).

Taomuna 2.4
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Knaccuduxanus rmuaucteix nopo (mo B.B. OxoTuny)

Copnepsxanue yactull, %

['pyHT TJIMHUCTBIX MIBLIEBATHIX necyaHbIxX
(< 0,005 Mm) (0,05-0,005 Mm) (2,0-0,05 mm)
['munHa Tspxénas boinee 60 — —
['muaa 60-30 — —
CyrMHOK TSKENbIIA 30-20 — bonee, Hem
MbLIEBATHIX

CyrnmHOK cpeaHuit

CyrinmHOK NErkui 15-10 — —
N 0ozee, yem
Cymnecsh Tsxénas 10-6 — ’
MBIICBATBIX
CyrnuHOK né€rkas 6-3 — TO K€

CIIeMeHTI/IpOBaHHI)Ie MOopPoaAbI

CueMeHTHpOBaHHBIE TIOPOABI 00pa3yrOTCS B pe3yibTaTe IEMEHTAIMA OOJOMKOB
pPa3IMYHBIX MUHEPAJIOB M TOPHBIX MOPOJ KAKUM-JTHMOO MPUPOIHBIM IIEMEHTOM.
[Topoast MOryT OBITH  CIIEMEHTHUPOBAHBI  HU3BECTKOBHUCTBIM, TJIMHUCTBHIM,
KEJIE3UCThIM, KPEMHUCTBIM U JPYTUMU IleMeHTaMu. WX oOpa3oBaHHE CBS3aHO C
JBI>KEHUEM

B IyCTOTaX OOJIOMOYHBIX MOPOJI MOA3EMHOM BOJIBI, COJIEpKAIllel BO B3BEIIECHHOM
COCTOSIHUM TJMHUCTBIE YaCTHUIBl WJIM pacTBOpEHHBIE conu. [IpoyHOCTH
CIIEMEHTHUPOBAHHBIX MTOPOJ] 3aBUCUT OT KOJIMYECTBA, KAYECTBA IPUPOTHOTO IIEMEHTA
U XapakTepa ero pacrpeneacHus B Macce Mopo/Ibl.

1. KoHrnomepar, rpaBejur

a) B coctaB BXomsT okaTaHHBIE OOJIOMKH Pa3HBIX MOPOJ U MUHEPAJIOB (TaibKa).
[Toponst ¢ pasmepamu o0nomkoB 0,2-1 cm (TpaBuif) 4YacTo Ha3bIBAIOTCSA
rpaBenutaMd.  OOJIOMKM ~ CLUEMEHTHUPOBAHbl ~ U3BECTKOBBIM,  KPEMHHUCTHIM,
YKEJE3UCThIM, TNIMHUCTHIM LIEMEHTOM, HEPEJIKO [IEMEHT MPEACTABISIET COOOM KaK Obl
camMocToATeNbHYI0 Topoay. OKpacka KOHIJIoMepaTa OOBIYHO HEOJHOPOIHAS,
nécrpas.

0) Tonmm KOHTJIOMEPATOB MOIIHOCTBIO /10 HECKOJIBKUX COT METPOB 00pa30BaIUChH
B TNPEATOPHBIX M TOPHBIX 00JacTAX (KOHTHUHEHTaJIbHbIE). DOpMUPYIOTCS
U B NMpUOpPEKHON 30HE MOpeil (MOpckue) — B BUAE HEOOJNBIIMX MPOCIOEB Cpenn
MOPCKHUX OTPa)KECHUM.

B) BeTpeuarores na KaBkaze, Ypane, Cpenneit Azum.
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r) [I10THOCTH ¥ MPOYHOCTH U3MEHSIOTCS B OOJBIINX MPEaeiax B 3aBUCUMOCTH OT
coctaBa OOJOMOYHOTO MaTrepuaja M IIEMEHTHUPYIOIIETO BEIIeCTBA. IUIOTHOCTh
1,9-2,9 /M3, mpounocts 5-180 MIla, koapduuument xkpenoctu 10/2. Mcnonb3yercs
KaK CTPOUTEIIHLHBINA U OOJIMIIOBOYHBIN MaTepHall.

2. bpekuus

a) MuHepanbHBIA COCTaB U OKpacKa M3MEHSIOTCS B IIMPOKUX IMpeIeax.

0) CrnoxeHa HEOKaTaHHBIMH OCTPOYTOJIbHBIMH OOJIOMKaMH, CBSI3aHHBIMHU
IIEMEHTHUPYIOMKUM BemecTBOM. OOpa3yercss NyTéM HAKOIUICHHS TIPOTYKTOB
pa3pymieHus y TIOTHOXKUS TOP M MX IIeMEHTaIuy. MOIIHBIX TOMII HEe 00pa3yerT.

B) PacnipocTpanena B pa3HbIX palioHaX, HO BCTPEYASTCS B HEOOIBIITNX KOJMUYECTBAX.

3. [lecuanuk

a) MuHepaJIbHBIH cocTaB pa3HooOpa3eH. Yailie BcTpedaroTcst KBapIeBbIe TECYaHUKH
(6onee 90% cocTaBisieT KBapil), peKe MECUAHUKH C 3aMETHBIM MpeoOsaaHreM
MOJIEBOTO IIMATa, TPAYBAKKU — TEMHOOKPAIIIEHHBIE [TECYaHUKHU CIIOKHOIO COCTaBa.
[To cocTaBy eMeHTa MOAPAa3ACISIIOTCS HA KPEMHUCTBIE, JKEJIE3UCThIE, THIICOBBIE,
u3BecTKOBUCThIE. Hambonee pacmpocTpaHeHa cepas okpacka ¢ OypoBaTbIM U
3€JICHOBAThIM OTTEHKaMH. YMCTO KBapleBble MECYAHUKU — Oejble WM CBETIIO-
cepble.

['MapooKuCHbl JKelle3a MPUIAIOT PHKABO-OypyI0 WU TEMHO-KPACHYIO OKPAaCKY,
OpraHUYECKHue BEIIECTBA — TEMHO-KOPUYHEBYIO, YEPHYIO.

0) [lecuanuku — cuieMeHTUpOBaHHbIE necku. CTpyKTypa MecHaHuka OnpeaeisieTcs
pa3MepoM  OOJOMOYHBIX  3EpPEH:  KPYIHO3EPHHUCTBIC,  CPEIHE3EPHUCTHIC,
MEJIKO3EPHUCTHIE. O6pasyeTrcs B pe3yJbTare  I[IEMEHTallMM  TECKa,
MPEUMYIIECTBEHHO

B MEJIKOBOJHBIX 3aJIMBaX. 3AJIETAET B MECYAHBIX TOJIIIAX B BUJIC MJIACTOB WJIM JIMH3.
B) lllupoko pacnpocTpaneHsl Ha YKkpauHe, B leHTpaldbHbIX 00gactsix PCOCP,
[ToBomxbe, KaBkaze, Bo mHorux panionax Bocrounoit Cubupu u JlaapHero
BocToka u ap.

r) ITnmoraocts 1,9-2,81/M3, npounocts 4-140 MIla, xoneGnercs B GONBIIMX
npejenax B 3aBUCUMOCTH OT TMOPUCTOCTH, BUJA IIEMOHTHUPYIOLIErO BEIIECTBA,
Benu4MHBI 3épeH. Hanbosiee MpoYHBIMU U YCTOMYMBBIMU SIBIISIOTCS KPEMHHUCTHIE
necyaHuku. IIMpOKO NPUMEHSIOTCA KaK CTPOUTENbHBIA KaMeHb. KpemHucTbie
MEeCYaHUKU MUCTOJIb3YIOTCS KaK KUCIOTOYIOPHBIM MaTtepuall U IIEHHOE ChIPhE s
MPOM3BOJCTBA OTHEYIIOPOB.

XuMHYECKHE OCAAKH

Haunbonee pacnpocTpaHéHHbIE XMMHUYECKHE OCaJIKH MO XUMHUYECKOMY COCTaBY
nojpasnensitorcs Ha: 1) ramounsl; 2) cynbdatel; 3) kapOoHaTsl. [lopoasl umeroT
MMOCTOSTHHBIM XUMHWYECKHM W MHUHEPAIOTHYECKHM COCTaB, SIBISIIOTCS IOPOJaMU
MOHOMHHEPAJIbHBIMU.  BOJIBIIMHCTBO TOPOJ  XMMHUUYECKOTO  MPOMCXOXKICHUS
oOpa3yeTcsi Ha JHE BOJHBIX 0OAaCCEHOB B pe3yJbTaTe BBHIMAJCHUS BEIIECTB W3
PacTBOPOB.
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I'agonabl

1. KamenHas cojib

a) CocTouT W3 MHUHEpajia TajluTa C MPUMECHIO CHIIbBHUHA, THUIICA, TIIMHUCTBIX
JacTHuIl U Jp. becuBeTHa miam okpalieHa B cepwie, Oypbie, KpacHbIC, CHHHAE TOHA,
WHOT]Ia MHOTOIIBETHA.

0) CtpykTypa KpucTaUIM4eCKU-3epHUCTasA. Pazmep 3€peH oT 1oseil MUITUMETpa 10
2-3 cm. OOpasyercsi B O€CCTOUHBIX COJSIHBIX 03€pax M 3aMKHYTBIX MOPCKHX
OacceliHax. 3ajieraet B BUJE CIOEB, JIMH3, IITOKOB, KYIOJIOB.

B) Pactipoctpanena Ha Ykpaune, Ypaine, B Bocrounoit Cubupu u nip.

r) Jlerko pactBopumas nopoaa. Koadgdunuent kpenoctu 2. [Ipumenenue.

Cyasdarsl

1. I'vne

a) MoHOMHHEpasbHas IOPOJia, COCTOSIIA U3 MUHEpaIa THIICA C HE3HAYUTEIbHBIMU
IPUMECSIMHU aHTMAPUTA, TIIMHUCTBIX MUHEPAJIOB U .

0) CTpykTypa OT KpPYHHO J0 MEJIKOKPUCTAIIIMYECKON, pEeXe BOJIOKHUCTAS,
aucroBaras. OOpa3yercss KaKk XMMHUYECKHI OCaJoK COJIEHBIX 03€p W JIaryH, B
pe3ynbTaTe OKHMCIECHHS CEPHOrO KOJYEIaHa, TMAPOTALMM aHTHUAPUTA. 3ajeract B
BHJIE

IUIACTOB, JIMH3.

B) Mectopoxaenue Ha Ypaine, B [loBomkbe, Ykpanune, [Ipukambe u ap.

r) IInotaocts 2,2 /M3, mpounocts 10 20 MIla. Kosdduuuent kpenoctu 2. Jlerko
pacTBOpsieTCs MOJ3eMHBIMH BoJaMu. [Ipumenenue

2. AHrUApUT
a) CoctouT n3 MuHepaia anruaputa. OKkpacka cBeTasl.

0) Ilopona mioTHast paBHO3epHUCTas. BrimagaeT u3 pacTBopa, Kak TUIIC, HO MpPH
0osee BHICOKMX TeMIlepaTypax. 3ajeraer Ha riryOuHax cBaimie 70 M, Tak Kak JIETKO
MEPEXOAUT B TUIIC TIPU JCHCTBUHU MOBEPXHOCTHBIX M MOJM3EMHBIX BOJ. [Ipm 3TOM
YBEIMYHUBACTCS B 00bEME, BBI3bIBAS MEeXaHUYECKHE AehHopMaIuu B OKPYKAFOIIHX
nopojiax. 3ajeraeT njiacTaMu BMECTE C TUIICOM.

B) Pacnipoctpanén Ha Ypaie, [ToBomxbe, YkpauHe.

r) IInotnocts 2,8 t1/M%, mnpounocts 60-80 MIla. Jlerko pacTBopsieTcs.
[Ipumenenue.

KapoOonatsbi

1. U3BecTKOBBIN TYD
a) Cocrout u3 kanbiuTa. L{BeT Oenblii, cepoBaThIi, )KEITOBATHIN, OYPHIi.
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0) Ilopucras, nHecnmouctas mnopona. [IMOTHBIE H3BECTKOBBIM Ty Ha3bIBAIOT
TpaBepTUHOM. OOpasyercs y BBIXOJIOB HMCTOYHUKOB, OOraTrbix pacTBOPEHHBIM
YTJIEKUCIIBIM KaJIbIIUEM, BBIACISIETCS TAKXKE U3 MOJJ3€MHBIX BOJI B IIelIepax, 00pasys
CTQJIAKTUTHI U CTATarMUTHI.

B) Mectopoxknenust Ha KaBkaze, Kpeimy, 3akapnatse u Jip.

r) O6nanaroT 3HaunTeIbHOM MopuctocThio. [Ipounocts 10-80 MIla. Mcnons3yercs
KaK CTpPOUTENbHBIN, OOJUIIOBOYHBIA W JEKOPAaTUBHBIM Marepuans, a Takke
KaK CBIPbE SIS IEMEHTHOTO U M3BECTKOBOTO MTPOM3BO/ICTBA.

2. O0NHUTOBBIN U3BECTHSIK

a) Cocrout u3 Kanbuura. OKpacka cBetias.

0) Cl0XeH KOHLEHTPUYECKH — CKOpJIYINOBATHIMU CTSKEHUAMM KaJbLUTa,
CIIEMEHTHPOBAHHBIM MIPUPOJIHBIM KapOOHATHBIM IIeMEHTOM. CTPYKTypa OOJIUTOBASI.
OOpazyeTcsi B MEIKOBOJHBIX MPUOPEKHBIX OTIOKEHUAX TEMIBIX MOpEl. 3aneraet
B BUJI€ TJIACTOB.

B) MecTopokieHnsl U3BECTHBI HAa Ypaie.

r) [Tnorsocts 1,2-1,5 /M3,

1) Mexanuueckasi mpo4HOCTh HeBenuka — 1620 MIla. [1noTHbIE pa3sHOBUAHOCTH
IPUMEHSIOTCS KaK CTPOUTENIbHBIM KAMEHb.

3. JJomoMuTt

a) COoCTOUT B OCHOBHOM W3 MUHEpPAJIA JOJIOMUTA, IPUCYTCTBYET KAJBLIUT, MArHE3HUT,
THJIPOOKUCTIBI Kene3a u Jp. LBeT xenroBaTo-Oyphiid, MpH HATMYHH OPraHUYECKUX
BEIIECTB — TEMHO-CEPBIN 10 YEPHOTO.

0) Crpykrypa pa3HooOpa3Ha (MeNKO3epHHCTas, KpymHo3epHHcTas). [lo
MPOUCXOXKICHUIO MOXET OBITh MPOJYKTOM XHUMHYECKOTO OCaXKICHUS U3 BOJbI B
03€pax

Wi Mopckux OacceiiHax. Kpome Toro, obpasyercs B pe3yibTaTe 3aMelIeHUs
KJIbLIUTA YTJIEKUCIIBIM MarHieM. 3ajeraer rmiacTaMu.

B) Pacnpoctpanén B [TogmockoBbe, Jlonbacce, Kapkase, Ypane u ap.

r) [InotHOCTH 2,7-2,9 T/M3, pounocts 100—140 MIla. Koapduuuent kpenoctu 8—
10. Menee pactBopuM, 4eM U3BECTHSAK. [[prMeHsETCA KaK CTPOUTEIbHBINA KAMEHD,
JUIS1 TIOJTYYEHHUSI OTHEYTIOPOB, LIEMEHTOB, B CTEKOJIbHON MPOMBIILIEHHOCTH.

buoxumuueckue (OpraHoreHHbie) NOPoOabI

OOpa3yloTcsi B pe3ysibTaTe HAKOIJICHUS W MpeoOpa3oBaHUS OCTATKOB YKUBOTHBIX
(300TEHHBIC) U PACTUTENBHBIX ((PUTOTEHHBIE) OPTAHU3MOB. BOJIBIIMHCTBO MOPCKUX
OpPraHMU3MOB JUIsl IOCTPOCHMSI CKEJIeTa U3BJIEKAIOT U3 MOPCKOW BOJBI YIJIEKHUCIIbIH
Kagpluil U OKUCh KpemHusa. llocme oTmupaHus opraHu3sMoB 00pa3yroTcs
U3BECTKOBBIE M KPEMHHUCTBIE MAaCChl, KOTOPBIE MTPETEPIEBAIOT CIOKHBIE U3MEHEHUS
(mepekpucTaIN3alrio, YIUIOTHEHHE, XUMUYECKOe B3auMojeicTBue u T. 1.). [lo
XUMHUYECKOMY COCTaBY BBIACIAIOT: 1) M3BECTKOBbIE (KapOOHATHBIE) MOPOABL; 2)
KPEMHUCTHIE;

3) yriepoaucteie (KayCTOOMOJIUTHI).
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HN3BecTKOBUCTHIC

1. 3BecTHSK

a) CoCcTOUT B OCHOBHOM U3 KanbliuTa. OOBIYHBIC TPUMECH: TOJIOMUT, KDEMHHCTHIE
BEILECTBA, IE€CYAHUCTBIN M TJIMHUCTBIA Marepuayn, Outym u aAp. Okpacka
OT CBETJIO- 10 TEMHO-CEPO, KpaCHOBATA.

0) OOpa3oBaincs BCIEACTBUE OTMUPAHUSI MOPCKUX OPIaHM3MOB U HAaKOIUIEHHUS HUX
CKEJIETOB Ha JIHE BOJIOEMOB.

Nmerorcss pa3HOBUAHOCTH, B KOTOPBIX JIETKO YCTAHABIUBAIOTCS OCTATKU PAKOBHH
(1o 1-2 cM) — pakymeyHuk. B Apyrux pa3HOBUIHOCTSAX OPraHUYECKHUE OCTATKU
00Hapy’KUBAIOTCS C TPYJOM — IUIOTHBIE U3BECTHIKU. CTPYKTypa OT MEJIKO3EPHUCTON
110 KpynHO3epHUCTOM. TekcTypa minoTHas, OpucTast, KaBEpHO3Hasl. 3aJIeTaloT B BUJE
CJIOEB, MOITHBIE TOJIIIH MTPOCIEKUBAKOTCS HA COTHH KWJIOMETPOB, JIMH3, KYTIOJIOB.

B) PacnipocTpaneHbl NpakTUYECKH TOBCEMECTHO.

r) Ilnotnocts 1,2-2,6 t1/M3npounocts 5-220 MIla. Kosddumuenr kpermoctu
4-15. ManonpoyHbIMi  SABJISIIOTCS  M3BECTHAKM —  PaKylIEYHUKU. YwucCThbIe
Pa3sHOBHUIHOCTH BCKUIAIOT NPU JACUCTBUM COJITHON KHCIIOTHI.

W3BECTHSIKM IMPOKO MCIOJIB3YIOTCS B HApPOJHOM XO3SAWUCTBE. B cTpouTensCcTBE
IPUMEHSIOTCS. KaK CTPOUTEIbHBIM KaMeHb, OOJIMIIOBOYHBIA MaTepHal, ChIphE AJIs
M3TOTOBJICHUS IIEMEHTa, U3BECTH (CM. BO BKJIaake Gotorpaduu 48 u 49).

2. Men

a) PazHoBuAHOCTH M3BECTHIKOB. COCTOUT M3 KajblUTa. L[BET OebIii, KEITOBATHIM,
3€JICHOBATBIN, CBETJIO-CEPBIN.

0) Crpoenue 3emmuctoe. OOpasyercs B TEMIIBIX MOPAX B pe3yJibTaTe HAKOIUJICHUS
MeJTbYalimmMx pakoBUH (oppamMuHubep U MHUKPOCKOMUYECKUX BOJOPOCIIECH.
3aneraeT B BUJI€ MOUIHBIX ILJIACTOB.

B) OTJI0)KEHUS MeJa NIMPOKO pacrpocTpaHeHbl Ha Ykpaune, Cpennem [loBomxbe,
benroponckoii, Kypckoit, Boponexckoi obmacTsx u zip.

r) IInotrocts 1,8-2,6 /M3, mpounocts 20-40 MIla, kosdpuuuent kpenoct — 2.
Pearupyer ¢ pa3zbaBieHHON coisiHOM kucioToil. [IpumensieTcs ais npou3BoACTBa
LIEMEHTA, U3BECTHU U JIP.

3. Meprenb
a) Ilo cocraBy — cMech TJIMHUCTBIX M KapOOHATHBIX (KaJblIUTa W JIOJOMUTA)

MHHEPAJIOB, COACPKAIIUXCS TPUMEPHO B PABHBIX KOJIMYECTBAX.
[Ipu npeobiiaianny KaablUTa — U3BECTHSK TJIMHUCTBIN, MPU MPE00IIalaHUK TJIUHbI
— TJIMHUCTBIN MEpresib, N3BECTKOBUCTAS TJIMHA.

[IBeT Oenbli, CBETJIO-CEPBIM, >KEITOBATHIM, 3€JICHOBATHINA, pEXe TEMHO-CEPHIi,
OypoBaThbIii, KpaCHOBATBIM.

0) Crpykrypa ToHko3epHucrtas. I[lopoma kamenucras, miotHas. OOpaszyercs
B pe3ylbTaTe OJHOBPEMEHHOTO OCAKIEHUS KapOOHATHOTO U TIUHUCTOTO
MaTepHayoB B MOPCKUX M O3EPHBIX OaccerHax.

3asieraeT B BUJIE CJIOEB, MEPEMEKAIONIUXCS CO CIOSIMH TTTMHUCTBIX U KapOOHATHBIX
MOpOA.
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B) Pacnipoctpanén B Jlonbacce, Ha YepHoMopckoM mmobepeskbe Kakasza, B Kpbimy.

r) Inoruocts 1,8-2,6 T/M3, npounocts 20-60 MIla, kosddunuent kpenoctu 2. B
CCTECTBCHHBIX OOHAXCHHMSIX M  BBIEMKAaX TIOJBEPracTcsi BBIBETPUBAHHUIO,
pa3phIXJIsieTcs, pacrajgaercs Ha 00JoMKU (Mepreiau — TpeckyHbl). ChIpbE s
MOJTyYeHUS IIEMEHTA.

Kpemuucroie

1. JluaTomMuT, Tpenen

a) JluatoMut oOpa3yeTcsi U3 OCTAaTKOB IMAHLMPEN, CLIEMEHTHPOBAHHBIX OMAJIOM.
Tpenen — U3 MHUKPOCKOIMUYECKUX OKPYTJIbIX YACTHYEK OMNAjIOBOrO BEIIECTBA,
YaCTUYHO OCTATKOB IMATOMEH.

0) Cocroutr u3 yactui pasmepom 0,001-0,01 mm. 3emiucTbie, OXHOPOJHBIC
uiu cioucTbie. [ToX0oku Ha MeT, OTIMYAIOTCSl MEHEe IIePOX0BATON MOBEPXHOCTHIO,
HE BCKHUITIAIOT OT ACUCTBUS COJSTHON KUCIOTHL. OOpa3yroTcsi B MOPCKHUX M 03EPHBIX
OacceiiHax U3 CKEJIETOB IMaTOMEN — MeJIbYalInX BOJOPOCIEH U omaja, IpoyKTa
pPacTBOpPEHHSI U TIEPEOTIOKEHUS] KPEMHHUCTOTO BEIIECTBA CKEJIETOB JIUATOMEH.
OOpa3yroT CIION BBIICPKAHHOW MOITHOCTH U JIMH3HI.

B) Pacripoctpanensi B [loBoimkbe, LleHTpanbhbix paiionax, Jlonbacce, KaBkase u ap.

r) Ilmotaocts 0,25-1,0 T1/M3. O6namaroT OGOJNBIIMM  BOJOIOIVIOLICHHEM.
Hcronp3yroTest Kak aacoOpOCHTHI, IJISI U3TOTOBJICHUS IleMeHTa. [I[puMeHstoTes Kak
TETJION30JIAIIMOHHBIN MaTepruall M HATIOJHUTENh I TPOU3BOACTBA KUPIIHYA.

2. Onoka

a) CoctouT U3 3€peH oraja, YaCTUYHO OCTATKOB CKEJIETa BOJIOPOCIIEN C IPUMECHIO
TJIMHUCTOrO BelecTBa. L{BeT cBeTno-cepblil 10 TEMHOTO, CBETIO-KENTHIH.

0) CtpykTypa ToOHKO3epHHCTas. TekcTypa ogHOpoHas, ciouctas. O0paszyercs Kak
Tpemnen. 3ajeraeT B BUAE IJIACTOB, HHOT/IAa C IPOCIIOSIMU Tperena.

B) Pacripoctpanenue (cMm. «Tpenemn).

r) Ilmotnocts 1,0-1,3 1/M%. Tlopoma nérkas, Teépmas, mopucTas. [IpOYHOCTS
9-60 MIIa. Mcnionp3yeTcst Kak CTPOUTETBHBIA MaTepual, THAPABINYECKas 100aBKa
K [IEMEHTY.

Yriepoaucroie

1. Topd

a) CoCTOUT U3 MOJIypa3I0KUBIINXCS PACTUTENBHBIX OCTATKOB. COAEPKUT YIIIEpOS,
KHUCIIOPOJ, a30T ¥ MPUMECH MUHEPAIbHBIX BellecTB. [[BeT Oypbiit, sKENTO-OYpHIid,
4€PHO-OYPHIii.

6) OOBIYHO KYCKOBATHIH, C1a00CBSI3aHHBIH, JIETKO JIOMAeTCsl pyKaMu. Paznudaetcs
[0 COCTaBY pAaCTUTENbHBIX OcTaTkoB. OOpa3yercs B pe3yJbTaTe MOCTEIIEHHOTO
HAKOIUJICHUSI W PAa3JI0KEHUS OPTraHUYeCKHX OCTaTKOB pacTeHui, B 0OoJoTax B
YCJIOBUSIX MOBBIIIEHHOW BIAXXHOCTH, c1aboro poctyna Bo3ayxa. O0pa3yeT miacTsl
JIMH3BI.

B) llIupoko pacnpoctpanéH B 3anannout Cubupu, benapycu, Ykpaune u ap.
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r) [Tnotaocts 0,95-1,4 /M3, B cyxom coctosauu 0,7-0,075 1/m3. IMeeT BBICOKYIO
nopuctoctb ¥ BiaaxHocTh — 100 % u Oonee. Kak ocHOBaHHE COOpYKEHUH —
HEYCTONYUB, UMEET OOJIBIIYIO CKUMAEMOCTh. [[puMeHsieTCs Kak TOILTUBO, ChIPhE IS
MOJIyYEHUSI XUMUUECKUX MPOJTYKTOB.

3ananme 3. M3yuenue ceolicme memamop@uueckux cOpHbix nopoo

O3HaKOMbTECH C O6HII/IMI/I CBCACHUIMHU O MeTaMOp(bI/ILICCKI/IX T'OPpHBIX IIOpOAAX,
C KJ'IaCCI/I(bI/IKaHI/Ief/'I HX U XapaKTepI/ICTI/IKOﬁ OCHOBHBIX HpCI[CT&BPITCJ'IGﬁ.

I/I3y‘II/ITC I'’'TaBHBIC BHUABI MeTaMOp(i)I/I‘ICCKI/IX Inmopoa 1O BHCIOHUM IIPpHU3HAKAM
Ha KOJUICKIMOHHOM MAaTcpHaliC B J'Ia60paTOpI/II/I.

OcCHOBHBIE CBCICHUA O ITOPpOAaX JAaHHOI'O THIIA 3aIIMIINTC B ﬂa60paTopHy}o TCTPaIb.

MeTaMoptl)nqecmle TOPHbIC NMMOPOALI

OO6pa3yrorcss B pe3yibTaTe MNpeoOpa3oBaHUsl OCAJOYHBIX M MarMaTH4YeCKUX
TIOPOJ PY BO3/ICHCTBHHM HA HUX BBICOKHX TEMIIEpATyp W JaBJICHHUH, a TaKKe IO
BIIUSTHAEM BHEIPEHUS MarMbl B OTIIOKCHHBIC TTOPOJIBI.

K umcimy ocHOBHBIX (DakTOpOB MeTamMop(du3Ma OTHOCST TEMIIEpaTypy, JaBIICHHE,
GOl — KUAKUE WM Ta3000pa3HbIe KOMIIOHEHTHI MarMbl WU IUPKYJIUPYIOIIUE
B ITyOMHAX 3eMJIM HACHIIIIEHHBIE Ta3aMU PACTBOPBI.

Ot  (akTOphl BBI3BIBAIOT CJOXKHBIM TMPOIECC W3MEHEHHS TMEePBOHAYAIBHOTO
CTpPOEHHUS TMOPOJ,, UX XUMHUYECKOTO M MHHEPAJIOrH4YecKoro coctama. [Iporecch
npeoOpa3oBaHus TMOPOJl MPOXOASIT Oe€3 paciUlaBieHUs TMOCIeIHUX. XapakTep
U3MEHEHHS MOPOJI Pa3IMUCH: OT YIUIOTHEHHUS 0 MOJHOM MepeKpHUCTaIIN3alun
MUHEPAJIOB,

CIaralmuX HWCXOJHBIE TMOPOAbl. MeTamopduueckrue TMOPOABI  SBIISIOTCS
BTOpHYHBIMU. CTereHb MeTaMop(dr3Ma pa3IudHa, MOATOMY CYIIECTBYET JOBOJIBHO
OO0JIBIIIOE YUCIIO TIEPEXOAHBIX TIOPOJ.

CtpykTypa MeTaMOpPHUYECKUX IOPOJ KpHUCTALTMYECKas, 0Opa3oBaBIIasIC
IpU  SBJICHUSX TICPEKPUCTAIIM3AINNA, HECKOJBKO OTIMYACTCS OT CTPYKTYPHI
MarMaTH4YecKuX mopoa. TekcTtypa MeTaMOppUYECKUX TOPOJa CIYKUT HamOojee
HAAS&KHBIM ~ MaKpPOCKOIIMYECKMM  TMPU3HAKOM  JJII WX  ONpeJAeNieHus |
MO/IPa3/IeTISIETCS Ha CIIEIYIONTUE BUIBI:

1) cnaHueBaTas — yUIMHEHHBIC WM TaOJUTYATBIC MHHEPAIbl PACIOJIArarTCs
CBOMMHU JNIMHHBIMU CTOPOHAMU B3aMMHO TapajlieIbHoO;

2) moJiocyatasi Wil JISHTOYHAsI — YePeyIOTCS MOJIOCH PA3HOI'0 MUHEPATIOTHYECKOTO
COCTaBa M IIBETA;

3) moJsiocyarasi — INIOCKOCTH CJIAHIIEBATOCTH U MOJIOCHI, CMSIThIE B MEJTKUE CKIIA/IKH;

4) MacCUBHas — aHAJIOTMYHA TEKCTYPE MarMaTHYECKHUX TOPO/I.

PasznuyaroT cnemyromiue TUIbl MeTaMopdusma:

1) KOHTaKTOBBIHA, KOTOPBIN Pa3BUBACTCSA HA I'PAHUIIC MHTPY3UU pacIiaBa MarMmel C
OCaJIOYHBIMA  TIOpOoJaMH. Bo3HHWKamIiee 31ech JaBICHHE, ITOBBIIICHHAS
TEMIlepaTypa H BEIIECTBA MarMbl CYIIECTBEHHO MEHSIOT TOPHBIC TOPOIBI
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(HanpuMep, W3BECTHAKM NEPEXOASIT B MpaMopbl, ckapHbl). CTpoeHHe mnopoA
KOHTaKTOBOI0 MeTamop(du3Ma KpUCTAJUIMUYECKOE, CaxapOBHJIHOE, MAaCCHUBHOE,
c11a00CIIOUCTOE;

2) TayOuHHBIA (perHoHaIbHBIN) MeTaMOp(H3M pa3BHBACTCS IMPH COBMECTHOM
BO3JICUCTBUM TEMIIEpaTyp, BBICOKOTO JaBiCHUS U (DIIOHIOB, MPOTEKAIOIINX
Ha OoybIIMX ryOuHax. B aToM ciydae MUHEpalOrHueckuil cocTaB mopoj MHOTIA
CYILIECTBEHHO MeHsieTcsa. [1oposl mpruoOpeTaloT XapakTepHOE KPUCTAIIMYECKOE,
ClIaHIIeBaTOe, TMOJ0cYaToe, IUIOTHOE cTpoeHue. Hanmuue craHieBaTocTH U
MOJIOCYATOCTH CYIIECTBEHHO CKa3blBaeTCS Ha CUJIE CTPYKTYPHBIX CBSI3eH B
Pa3IUYHBIX HAIIPABJICHUSX, YTO O0YCIaBIMBAET aHU30TPOIIUIO CBOMCTB MOPOI;

3) nmuHamMomeTraMop(u3M, KOTOPBIA  BBI3BIBACTCS  BBICOKMM  JIaBJICHHEM
IpU ropooOpa3oBaTENbHBIX (TEKTOHMYECKUX) mporeccax. OOpa3yroTcs MOUIHbIC
30HBI CMATHS, BO3HUKAIOT CJIOKHBIC CKIaIKH.

B 1a6:x. 2.5 npuBeneHa kinaccuduxanus MeTaMoppUIECKUX TOPHBIX TOPO/I.

Tabauma 2.5
KJ'IaCCI/I(l)I/IKaI_II/IH MCTaMOp(i)I/I‘IGCKI/IX nopon
Hcxonubie N
(vare HHHCKHG) Tun Mertamopdudckue MuHepanorudeckui
nor;)om)l MeTamophuzmMa TIOPOIBI COCTaB
['panwur,
TJIMHUCTO- et KBapri, nosneBbie marsl,
HEIChI
IecUaHbIc poroBasi 0OOMaHKa, CJIFOJIbI
TIOPOJIbI
Paznuunbie
Crtofipl, TaJIbK, POTOBast
MarMaTH4ecKHe . Caf1st
I'myOuHHBIHI oOMaHKa, XJIOpUT, Tpadur,
Y TJIMHUCTHIC . KPUCTAJUTNYECKUE
(pervuoHanbHbIN) KBapI H Jp.
[TOPOZbI Y TMHAMO-
[Tecuannku
MeTamMo(u3m KBapuuTsl, Ammsl KBapu n npumecun
KPEMHHCTBHIC
(kBap1iieBbIC)
N3BecTHSIKHN
’ Mpamopsl, Kaneuur, momomMur
JTIOJIOMUTBI F—
I'muaucTeie
I'munaucrteie cnannel | KaonuHuTt, KBapi, C0bI
MTOPOIbI
I'muaucTeie
MOPO/IBI, POrOBHKH KBapii, monesble mmnarsl,
AJIEBPOJIUTHI, OHOTHUT, poroBasi OOMaHKa
aprUJIINThI .
P KonTakToBsIit
H3BecTHSIKH, CKADHEL Kanbuut, poroBas ooOmanka,
JTIOJIOMUTBI P pyHbBIE MUHEPAJIbI
Kanbut, 1omoMut
To xe Mpamops! HHT, 2
U IPUMECHU
1. I'ueiic
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a) Cocroutr W3 MoyieBOro mmara (IPEUMYILLIECTBEHHO IUIardokia3a) W KBapla,
BTOPOCTEIIEHHbIE MUHEPAJIbl — OMOTUT, pOroBasi 0OOMaHKa, aBruT M jap. LIBeT 00b14HO
CEpbIi, OT CBETJIOTO JJO TEMHOIO WJIN CBETJIOPO30BBIN.

0) CrpykTypa TOJIHOKpUCTAJZIMYECKAass paBHOMEpPHO3epHHUCTasd. TekcTypa
CllaHLIeBaTas, HNapajulelapHO-mosocyaras. [lo  mpoucxokiaeHutro  ObIBarOT
OpPTOTHEMCHl — MPOAYKTHl MeTaMop(dU3alMd KHUCIBIX MarMaTU4eCKUX IOpoi U
naparsHeiicel — MeTamop(u3aluM OCaJO4HbIX TopoJ. DPopMbl 3ajeraHus
OpPTOTHEWCOB MPUCYIIX MarMaTUYECKUM MTOPOJam, MaparHeicoB — OCaJOYHBIM.

B) PacmpocTpaneHsl B 005acTsX, IZlé Ha TOBEPXHOCTH OOHAXKAIOTCA MOPOJIbI
MIYOMHHBIX 30H 3¢MHOUM Kopbl: Ha KombckoMm moisryoctpoBe, Kapemnn, Ykpaunne,
Ha oOMpHBIX TeppuTopuax Bocrtounoit Cubupu u nip.

r) Ilnormocts 2,4-2,8 t1/M3, mpounocts 80-180 MIla. ToHKOCIAaHLEBATHIE
THEHChl  TMOJABEPraroTcs  ObICTPOMY  BBIBETpUBaHUIO. IIpumeHstoTcss  Kak
CTPOUTENBHBIA KAMEHb, OOJIMIIOBOYHBIN MaTepHUaJl.

2. PoroBooOMaHKOBBIH ClIaHeIl

a) CocrouT u3 poroBoil OoOMaHKM M ToJieBoro Immara (Tuiarnokiasa). llBer
TEMHO-CEPBIN, TEMHO-3EJIEHBIM.

0) [lopona crnanineBatas, pexe BoJiokHHUCTas. OOpa3yeTcs B pe3yJibTaTe U3BMEHEHUS
XJIODUTOBBIX W TaJIbKOBBIX CIIaHIleB. BcTpedaercss B Bue HEOOJNBIIMX 3alieKen
Cpeau IPyrux MeTaMopPUUYECKUX MOPO/I.

B) BeTpeuaercs na Ypane, Cpenneit Azuu, Cubupu.

r) ITnotaocts 2,2-2,6 /M, npounocts 10 150 MIla. HecnoucTele pa3sHOBUIHOCTH
Ha3bIBatOTCA ampuodonuTamu. MIcnonb3yroTcs Kak CTPOUTEIbHBINA KAMEHbD U I1IEOCHb.

3. CiroisiHOM claHelt

a) Cocrout u3 kBapma u cimonbel. OT THeica OTIIMYaeTCs OTCYTCTBUEM II0OJIEBOTO
mmara. Okpacka daile CBeTIas, NPU HaIM4YUU OMOTUTA HAOIIOJAIOTCS TEMHBIC
MIOJIOCHI.

0) Menko3epHUCTas MOJHOKPUCTAJUTMYECKAs CTPYKTypa. TekcTypa cliaHIieBarTas.
Oo6pasyercs u3 ¢uwuuroB. [Ipu yBenuueHHMM B COCTaBE KBapiia MEPEXOIUT
B KBapLEBBIN cliaHel] U KBapuuT. OOpa3yeT CJIOoU, CMSIThIE B CKIIAKH.

B) Pacnipoctpanén B Kapenuu, Ha Ypane, B Cubupu.

r) IlnotHocts 2,3-2,4 /M3, mpounocts 60-80 MIla. CpaBHUTENBHO OBICTPO
BBIBETPHUBACTCH.

TosncrocnoncTeie pa3HOBUIHOCTH C OOJIBIITUM COJIEPIKAHUEM KBapIla UCTIOJIb3YIOTCS
KaK CTPOUTEJIbHBIA KAMEHb.

4, duwut

a) Yame uMeeT CBETIYIO OKpacKy, OOYCIOBJICHHYIO HPUCYTCTBHEM TOHKUX
YeIIyeK MYCKOBHUTA, CEPO-3CJIEHYI0 TPH COJCPKAHUHM XJIOpUTA, TEMHO-CEPYIO
1 4€PHYIO TIpHU OOJIBIIIOM Coep)aHuU Tpadura.

OCHOBHBIE MUHEpAJIbI: KBapIl, CIIOa, XJIOPUT U JIp.
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0) Hmeer ToHkyro crnaHueBarocTs. [lo cremenn wertamopdusma sBIsSETCS
MEPEXOIHBIM OT TVIMHUCTBIX K CIFOASHBIM CIAHIIAM.

B) Pacnipoctpanén Ha Ypaie, KaBkaze, Cubupu.

r) XapakTepeH IICIKOBUCTBIM Ojeck. Pa3zHoBuAHOCTHM (uUIMTA, CTOMKHE
IIPU BBIBETPUBAHUU U JIETKO PAcHaJarolIMecss Ha TOHKHUE IUIMTKU, UCIOJIb3YIOTCS
KaK KpOBEJIbHBIM MaTepHal.

5. XJIOpUTOBBIH cllaHel

a) 3enHpii wiu TEMHO-3e¢N¢HBIN. COCTOMT B OCHOBHOM M3 XJjopuTa. Yacto
COJICPKUT TAJIbK.

06) Crpoenne  crnaHieBaToe, 3epHUCTO-claHieBaroe. OOpasyercs  u3
YJIBTPAOCHOBHBIX MOPOJ. 3aJEraeT B BUJIE MPOIJIACTKOB.

B) Berpeuaetcs Ha Ypane u Ipyrux mecrax.

r) Kak cTpoutensHbIil MaTepran NpakTUYECKU HE IPUMEHSIETCS.

6. TarbKOBBIH CllaHel]

a) benbii wmm cBemno-3enénbiii. COCTOUT W3 TalbKa, MHOT/IA C MPUMECHIO
XJIOPUTA, CIIOJIbI, KBapIiia.

06) Crpoenue craHineBaroe, Jerko kojercs Ha 1Tk, OOpasyercs Tmpu
MeTaMop(u3Me OCHOBHBIX TOPOJ M CEpIEHTHHA. 3ajieraeT B BHUJE HEOOJBIINX
MPOILIACTKOB.

B) BeTpeuaercs na Ypane u Typkmenucrase.

r) meeT HU3KYIO TBEPIOCT.

7. ' IMHUCTBIN craHel

a) Okpacka paznuyHas (cepasi, KopuuHeBasi, TEMHO-cepast 10 u€pHoil). Mnoraa po3oBas,
COCTOUT M3 IIMHUCTBIX YaCTHUIL C KBAPIIEBOU MBLILIO U MPUMECHIO YEIITYEK CITFOIBI.

0) CrpykTypa TJIWMHHUCTas, TEKCTypa CjaHlleBaTas, OTACJIIbHbIE KOMITIOHEHTHI
HEBOOPY)KEHHBIM TJ1a30M Hepaziuuumbl. OOpa3yeTcs Ha HadaJlbHOM CTaauu
MeTaMOp(pHU3alUU TITMHUCTHIX TTOPO/I.

B) Berpewaercs noBonbHO yacto (KaBkas, Anraii, Ypan, Cubups).

r) IlonyckaneHas nopona, Pex = 5 Mlla. AHu3oTponHa no mpoyHoctH. B Boxe
HE Pa3MOKAeT, MHOTJA pa3pylllaeTcsl MO CIAHIEBATOCTU TMPH PE3KUX KOJCOAHMSIX
TEMIIEpaTypbl M BIAXHOCTH. YacTO MNpPUMEHSIETCS KaK KPOBEJIbHBIM MaTepual

(mdep).
8. AMdubdoaut

a) LlBer or TéMHO-ceporo, TéMHO-3enéHOr0 110 4€pHOro. COCTOMT M3 POTrOBOM
0OMaHKH, B MEHBIIIEH CTENIEHN — U3 IUIarHOKJIa3a.

06) CrpykTypa mOJHOKpUCTaUTMUECKas. TekcTypa mojiocuaras, claHiieBaras
160 MaccuBHas. 3ajneraer B Buje ciaoéB. O0pa3yercs B pe3ysibTate MeTamopdrzma
OCHOBHBIX MarMaTU4€CKUX WU JOJIOMHTOBBIX OCaJOYHBIX TOPO/I.

B) Pacnpoctpanen B Kapenuu, Ha Ykpaune, Ypaie u Jp.

r) Ilopoma mnpounas, TBEpaas. MaccuBHas pPa3HOBUIHOCTb HCIOIb3YETCS
B CTPOUTEIHCTBE U KAMEHHOJIMTEHHON MPOMBIIIJIEHHOCTH.
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9. CepueHTUHUT

a) OkpallleH B pa3JIMYHbIC OTTEHKH 3€JEHOTO 1[BETa, MOYTH 10 YEpHOT0. COCTOUT M3
MUHEpaJia CepIICHTHHA, HHOTa MPUMECH OJIMBHHA, MATHETUTA U JIP.

0) TekcTypa maccuBHass. OOpa3yeTcst U3 YIBTPAOCHOBHBIX MAarMaTHUECKUX TTOPO/I.

B) Berpewaercs Ha Ypane, B Cubupu, Ha KaBkase.

r) KpacuBo okpalieHHBINA CEPIICHTHHUT HAXOAWT IIPUMEHEHNE KaK JeKOpaTHBHBIN
Y [IOJIEJIOYHBII KaMEHb.

10. Mpamop
a) benwril (uucTeiit 63 mpuMeceii), cepblii 10 YEPHOTO, 3€JICHOBATHIM, PO30BATHIH,

KpacHbI, kpemoBblid. Okpacka NECTpasi, MATHUCTAsE B CBSA3M C Pa3sHOOOpa3zuemM
CTPYKTYpPbl, U3MEHUMBBIM coOjiep>kaHueM mnpumMeceid. COCTOMT B OCHOBHOM H3
KaJIbLIUTa U JIOJIOMHUTA: KaJbIUTOBBIM Mpamop (JIETKO BCKHUIIA€T OT KHCIIOTHI),
JIOJIOMUTOBBIM Mpamop (BCKHUIIAET B MOPOIIKE), €CTh PA3HOBUIHOCTH CMEIIAHHOTO
cocraBa. [Ipumecu: kBap1, XJIOpUT, CIIOABI U AP.

0) CrpykTypa KpUCTAUIMYECKU-3€pHUCTas. Pa3Mep TeCHO  cpocHIuxcs
MHHEPAJbHBIX 3€peH OT aosied muwumMmerpa no 1-3 cm. Tekctypa maccuBHas.
3aneraet

B BHUJE CIOEB, 4acTo Je()OpMUPOBAHHBIX B CIOXKHbIE ckiaaku. OOpazyercs
MpU NIEPEKPUCTAIITU3ZAIUN U3BECTHIKOB U JIOJIOMUTOB.

B) B KpacHosipckom kpae, Ha Ypane, Kapenuu, KaBkasze u np.

r) [lnotrocts 2,6-2,8 1/M3. IIpounocts 550120 MITa. Kosdduuument kpemocty 8.

n) CpaBHUTEIBHO JIETKO BBIBETPUBAECTCS, OCOOCHHO IOJ BO3JCHCTBHEM BOJIbI
U yriekuciaoTel. [IpuMeHsieTcst kak mpeKpacHblii 0OJUIIOBOYHBIN, JI€KOPATUBHBIN
U CKYJBITYPHBIM MaTrepHall, XOpomo mnonupyercd. MHorga HMCHoJib3yeTcsl Kak
1eOeHb JIJIs1 ICKOPATUBHOTO OETOHA.

11. KBapuur

a) benblii, cBemio-cepblii, cepblil. SpKyl0 TEMHO-MaJIMHOBYIO, KpacHOBATO-
KOPUYHEBYIO, PO30BAaTyI0 OKpacKy MNpUAaéT MPUMECh T'eéMaTuTa WM JIMMOHUTA.
CocTouT B OCHOBHOM W3 KBaplia: MUHEPATBI-IIPUMECH, MYCKOBUT, TEMAaTUT, POTOBast
oOMaHka u Jip. JKene3ucThiil KBapIUT COJEPKUT B OOJIBIIIOM KOJIMYECTBE MAarHETUT U
reMaTur.

0) CTpyKTypa B OCHOBHOM MEJIKO3E€PHHUCTAs, CIOKEHHUE OYEHb IJIOTHOE, U 3E€pHA
TPYJHO pa3inyaroTcs. 3ajeraer B BUJAE CJIOEB, MHOTJA 3HAYUTEIbHOW MOIIHOCTH.
OO0pasyeTrcs U3 NECYAHUCTHIX MOPOJI IIPU KX METaMOP(PU3AIINH.

B) Pacnipoctpanén B Kapenuu, Ha Ypane, Anrae: )KeJne3ucTble pa3HOBUIHOCTH — Ha
Ykpause.

r) ITnotHOCTH 2,8-3,0 /M3, mpounocts 120-250 MIla. Kosgduiment xpenoctu 15—
20. O6mamaet BBICOKOH TBEPIOCTHIO, IIOTHAS, KHCIOTO- M IIEI0YECTOMKAS ITOPO/Ia.
OOpabateiBaeTcst ¢ TpyaoMm. Ksaprur 0e3 mpumecedd HCHONB3YIOT IS
W3TOTOBJICHUSI OTHEYMOPHOTO KHUpNHUYa — JWHAca, KakK CTPOUTENbHBIA U
oOnmuoBouHblii  Marepuan. Kpacubeiii  kBapuuto-necuanuk  IllokmmuHCcKOTO
Mectopoxkaenus (Kapenusi) 1eHUTCS Kak BBICOKOCOPTHBIM — OOJIMIIOBOYHBIN
MaTepHall.
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12. Amma

a) VMeer OKkpacKky pa3zIM4HbIX LIBETOB M OTTEHKOB (KpacHyr0, KpacHO-Oypyro,
KOPUYHEBYIO, JKENTYIO, PO30BYIO, 3e€NEHYI0 U JIp.). [lo xapakrepy OKpacku BBIACTSIIOT
OJTHOLIBETHBIE U TMECTPOLBETHBIE Pa3sHOBUIHOCTU. COCTOMT W3 XalllelOHA U KBaplia.
ToHKO pacIbUIeHHbIE M HEPABHOMEPHO pacIipeei€HHbIe MPUMECH (XJIOPUT, CIIIOJA,
HKEJIE3UCThIE

MHUHEpaJIbl, MapraHel] W 1p.) OOYCIaBIMBAIOT pPa3HOOOpA3We W TECTPOTY OKPACKH
TIOPO/IBI.

0) CrpykTypa CKpbITOKpUCTAJIMYecKas. TekcTtypa pa3HooOpas3Has. 3alieraer
B BHUJC JMH30BBIX TEJI, MOIIHBIX TOJII (IECATKH U COTHH METPOB) HEOOJBIION
npoTsKEHHOCTU. OOpa3zyercs U3 KPEMHUCTBIX TOPOJ.

B) Pacnipoctpanena na FOxxnom Ypane, Antae u ap.

r) Ilnotocts 2,8 T/M%. TBEPHOCTH BBHICOKAS, IIPU PACKOJE HAaCTO OOpasyeT
OCTpPBIE€ OCKOJIKM C PEKYIIUMHU KpasMmu. [IpuMeHsieTcss Kak TMOACIOYHBIA U
nekopatuBHBIN kamenb. (https://rep.bntu.by/handle/data/24812)

3.Pa3nes1 KOHTPOJISE SHAHUM

IIpumepHas TemaTnka pedepaToB I CAMOCTOATENbHOI Pad0ThI

CoBpeMeHHbIE MOJEBbIE METO/IbI TUHAMHYECKUX UCIIBITAHUN TPYHTOB.
OCOOCHHOCTH W3y4YeHHsI CBOMCTB T'PYHTOB IN SitU Ha TEPPHUTOPHUSIX TOPOICKUX
arJoMepanmi.

CoBpeMEeHHbIE METO/Ibl UCCIIEAOBAHMS TUHAMUYECKHX CBOMCTB BOJOHACHIIICHHBIX
IPYHTOB

JlunaMu4yeckue CBOMCTBA TPYHTOB M WX OIEHKA TNpH aHalIW3e BUOpanui
(GbyHIaMEHTOB Pa3HOTO THIIA.

CoBpeMmeHHble  reo(pU3MUEcCKHEe METOAbl NpPHU  HHXKEHEPHO-TE€OJOTHUYECKUX
U3BICKAHUAX B 00JIACTH pacIpPOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX TPYHTOB.
MupoBoii ONBIT NPUMEHEHUS CTATHYECKOTO 30HIMPOBAHUS IPU HHKEHEPHO-
re0JIOTMYECKHUX UCCIIEI0OBAHUSIX.

Oco0eHHOCTH 1 TPUMEHUMOCTh METO/1a TIMHAMUYECKOTO 30H/IMPOBAHNE TPYHTOB Ha
TEPPUTOPHUSIX METANOIUCOB.

[11BIBYHBI KaK OCHOBAaHHE COOPY>KEHHUI 1 METOJbI UX MCCIIEIOBAHUS.

Merton reopaauonokanuy Mpy peNIEHNN NHKEHEPHO-TEOJIOTMYECKHX 3a4a4.
CoBpeMeHHbIE MOJIEBbIE METO/bl TMHAMUYECKUX UCIIBITAHUI TPYHTOB.

Meton ManoriiyOMHHOTrO 4aCTOTHOTO 30HJIMPOBAHUS ISl PEIICHUS WHXKEHEPHO-
reOJIOTMYECKUX 3aJad Ha TEPPUTOPUA TOPOAOB PA3JIMYHBIX HWHKEHEPHO-
re0JIOTMYECKHUX YCIOBUM.

MeToanyecKkue peKOMEeHAAlUM M0 OPraHUu3alui U BbINOJHECHUIO
CaAMOCTOSAITEIbHOM PadoThI CTYAEHTOB
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[Tpu m3ydyeHUH AMCUUIIIMHBI PEKOMEHAYETCS MCIONb30BaTh CIENyIOMHe (HOpMbI
CaMOCTOSITENILHOU pabOThI:

- CaMOCTOATEIbHAs paboTa B BUJE PELICHNUs UHIUBUIYaIbHBIX 33]a4 B ayJUTOPUU
BO BPEMsI NPOBEICHUS Ja0OPATOPHBIX 3aHATUN MO/ KOHTPOJIEM IPENOoIaBaTeis B
COOTBETCTBUM C PACIIMCAHUEM,;

- TOArOTOBKAa pedepaToB IO HHAUBUAYAIbHBIM TEMaM, B TOM 4YHUCIE C
UCIIOJIb30BaHUEM ITIATEHTHBIX MATEPUAJIOB.

IIpumepHbIii IepeyeHb KOHTPOJIbHBIX BOIIPOCOB

. Kakue cyiiecTtByroT T€OpUH O IPOUCXOKIECHUN 3EMIIH?
. Kakumu MeTogamu u3y4aroT BHyTPEHHEE CTPOCHHE 3eMIIU?
. Kakue reoceprt 3emiin BBIIETSIOT U KAKOB UX COCTaB?
. KakoBo ctpoenue 3emHol kopbl? Ee MomHOCTH?
. Kax onpenensitor abCoMOTHBIN BO3pACT TOPHBIX MOPO?
. Kakue 3pbl 1 nepuobl BbIIEIEHBI B TEOXPOHOJIOTMYECKON KOJIOHKE?
. Jalite onpeaeneHne NOHATUIO «MUHEPAID.
. [IpuBenuTe KIaccupuKaIo MUHEPAIOB 10 XUMHUYECKOMY COCTaBy
. Kakum MoxeT ObITh POUCXOXKIEHNE MUHEpaia?
10. Tlo kakuM (HU3MYECKUM CBOMCTBAM W BHEUIHUM MPHU3HAKAM OIPEACIISIIOT
MHHEPAJIBI?
14. Yto Ha3bIBaeTCs TOPHOU MOPOION?
15. Kak o6pa3yrorcs MeTraMmoppuyecKue nopoasl?
16. Kak 06pa3yrorcst ocajiouHble TOPOIbI?
17. Kak 006pa3ytoTcsi MarMaTu4ecKue mopoibl?
18. HazoBute Mopo1000pazyronre MUHEPAIBI MarmMaTU4yeCKuX,
MeTaMOP(PUIECKUX, OCATOUYHBIX TTOPO?
19. JlaiiTe onpeneneHne MOHATHIO «KTPYHT.
20. Kak xmaccuuuupyrOT AHCHEPCHBIE TPYHTHI IO TPaHYJIOMETPUUECKOMY
COCTaBy?
21. Kakue cyliecTBYIOT MOJIEBbIE METOIbI ONPEACICHUSI CBOMCTB I'PYHTOB?
22. Kakue BUJIbl BOJIbI HAXOJATCS B TPyHTE?
23. IlpuBeaute Ki1accUGUKAINIO TOA3EMHBIX BOJ IO YCJIOBUSIM 3aJIeTaHMUsI
24. Y10 Ha3bIBAECTCS BOJOHOCHBIM TOPU30HTOM?
25. Knaccudukanus moJ13eMHBIX BOJ MO XUMUUECKOMY COCTAaBY.
26. 3axoH [apcu.
27. I'eoqgnHamMuyueckast 30HAJIbHOCTD MO3EMHBIX BOJI.
28. Buapl HHXXEHEPHO-T€OJIOTUYECKUX KapT.
29. Buabl HHKEHEPHO-TEOJOrMYECKUX KIacCU(DUKAIIUM T€OJIOTUUECKUX MTPOIIECCOB
U SBJICHUH. 3HAUYCHHUE KIIaCCH(PUKAITUI.
30. Kakue metoapt 60pr0bI ¢ 3a001aunBanemM Boi 3HaeTe? OT 4ero 3aBUCUT BHIOOD
METO/10B?
31. Kakue moxazaTenud HMCHOJB3YIOT ISl KJIACCH(UKAIMK TMeCYaHO-TIUHUCTHIX
nopo Ha pa3sHoBHIHOCTH? Kakum oOpa3oM ompenesstoTes 3T oKa3aTenn?

O 0NN W =
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32. Ha kakux y4acTKax, U C KaKOH LI€JIbIO BBIMOJHAETCS HHXKEHEPHO-T€0JI0rnyecKas
pa3Beaka?

33. HazoBute ¢akTopsl, CIOCOOCTBYIONIME aKTUBU3ALIMU OIMOJI3HEN U MOAOEpUTE K
HUM IIPOTUBOOIIOI3HEBBIE MEPOIIPUATHSI.

34. O0uras MHXXEHEPHO-Te0JIOTHYecKas KIacCU(PUKALIMS T€OTOTUYECKHUX MPOIECCOB
U SIBJICHUM.

35. IloHaTtue mHX)eHepHO-Teolornueckux ycinopuid. Kakue daktopsl ycinoBuii Bl
3HAaeTe, IJIl YEro OHW H3Y4aroTcs, KakuM oOpa3oM OKa3bIBalOT BIIMSHHUE Ha
U3MEHEHHUE Te0IMHAMUYECKON 0OCTaHOBKH.

36. IloHsITHE O TEOTOTUYECKOMN Cpelie U TEOIMHAMUYECKOH 0OCTaHOBKE.

37. IlosicHUTE OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHSI T'€OJOTHUECKUX MPOLIECCOB HA
npumepe J00ro nNpouecca U3 Yucia, U3y4eHHbIX HAMH.

38. CpaBuure cyddosuro u kapcTooOpasoBanue. Haiiaure cxoncTa u pa3andusl.
39. ®uznyeckoe BhIBETPUBAHKE TOPHBIX MOPO], 0COOCHHOCTHU €0 MPOSIBICHUS.

Tecmognle 3a0anusn no Kypcy «Hnofceuepua;l 2eojiocus))

1. HazoBute KoamuecTBO reocdep 3eMiu:;
a) 4; 6)3; B)7; 1)5.

2. Kakwue mporiecchbl Ha3bIBaIOT SHIOTCHHBIMH:

a) IPOIECChl BHEIITHEHW TMHAMUKHN 3EMJIH;

0) mpoI1iecChl, CBA3aHHBIC C JICSITEIbHOCTHIO JI€THUKOB,;
B) IIPOIIECCHI BHYTPEHHEH TMHAMUKHN 3€MIIH;

T') MPOIIECCHI Pa3PYyIICHUS TOPHBIX MTOPOI,.

3. Kak HaspIBaeTcs moja3eMHas BOJA, 3ajerarolias Ha TIEPBOM OT
MOBEPXHOCTH BOJIOYTIOPHOM IJIACTE:
a) apTe3naHckas; 0) kKapcToBas; B) OOJIOTHAs; T)IPyHTOBAs.

4.Kakas Hayka U3y4aeT BO3pacT TOPHBIX MOPOI:
a) TEKTOHMKA; 0) cTpaturpadusi; B) TeOXpOHOJIOTHS;
I') reoIMHaMUKa.

5. Kopa BeIBETpHUBaHUSA ITO:

a) TiyOMHa 3aJieraHusi TOPHBIX MOpoAa; ©) ToJIIa TMOPOMA, TIie
IPOUCXOJIUT BBIBETPUBAHHE; B) PACCTOSHHUE OT BOJOYHOPHOTO
miacTa A0 MOBEPXHOCTHU; I') PACCTOSTHHUE OT MOBEPXHOCTH 3€MJIH J10
VI'B.
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6. TBepOCTH MUHEPATIOB MOKHO ONIPEICIIUTD:
a) 1o mkajge Mooca; 0) BU3yabHO; B) C TIOMOIIBIO KEPAMHIECKON
MJIACTUHBI; T) C TIOMOIIBI0 XUMUYECKUX PEAreHTOB.

7. O6nacTh mUTaHuA U 00JACTh PACIPOCTPAHCHUS apTE3UAHCKUX
BOJI: a) pa3InyaroTcs; 0) COBIAJIAOT; B) YACTUYHO COBMAJIAIOT;
') YaCTUYHO Pa3InyaroTcsl.

8. B 30He a’panuu HaxonATCs CAEAYIOIINE BUIBI BOJIBI:
a) 00J10THas1; 0) TPYHTOBAs; B) KAPCTOBAsI; T) TPEIIMHHAS.

9. MuHepainsbl k1acca cyJib(paToB 3TO:
a) TPUPUT M XaJbKONUPHUT; O) TalbK W KAOJWUHUT, B)TUIC U
AHTUJPUT; B) XaJIEIOH U MarHeTuT.

10. Jucnokamuy ropHeIX TOPOA 3TO:

a) BTOpu4Has opma 3ajieraHus TOPHBIX MOPOJ; O) CIOM TOPHBIX
NOpOJi B MEPBOHAYAIIBHOM MOJIOKEHUHU; B) PACHOJOKEHUE CIIOEB
M0/ COOPYKEHHUEM; T') IEPEMEILIEHUE TOPHBIX MOPOJ.

11. B Kakux eIMHMIAX M3MepseTcs CKOPOCTb JBHKEHHUS
MOI36MHOU BO/IbI:
a) M%/cyT.; 6) n/c.; B) M/CyT. T) M?/cyT.

12. T'opHBIE TOPOBI MATMATHYECKOTO MPOUCXOKIACHUS ITO:
a) MpaMoOpbI; 0) THEWCHI; B) PaKyILIEUHUKHU; I') TPAHUTHI.

13. Cyddo3zus sto:

a) MEXaHUYECKHUU MPOIECC BBIHOCA YACTHI] U3 TOPHOU ITOPOJIBI;

0) XMMHUYECKOE PAaCTBOPCHHME TOPHOW MOPOMABI, B) IEpeMeEIIcHHE
00JIOMKOB TOPHOM IMOPOBI IO MMOBEPXHOCTH TEKYYHMMHU BOJAAMU, B)
HAKOIUICHUE OPTaHUYECKHUX OCTATKOB.

14. I'pyHTOBBIE BOJIBI IEPEMENIAIOTCS B HEJIPAX MO ICUCTBUEM: Q)
JABJICHUSI TPYHTOBBIX Macc; 0) CHUJIbI TSKECTH; B) MOBEPXHOCTHBIX
BOJI; T) aTMOC(EPHBIX OCAIKOB.

15. Ocagounbie TOpOABI OOpa3yrwTCs U3: a) Marmbel, 0)

pa3pyLIEHHBIX TOPHBIX MOPOJ; B) MPU CONPUKOCHOBEHUU TMOPOJ C
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MarMou; Tr) M0OpH CHABJIMBAHUM TOPHBIX TNOPOJ B IPOILECCE
TEKTOHUYECKUX ITOJIBUKEK B 36MHOU KOPE.

16. Jlms OypoBOM CKBa)XXHHBI C ITOBEPXHOCTBHIO 3E€MJIM BCErAa
COBITaJIa€T OTMETKA: a) 3a005; 0) CTEHOK CKBa)XUHBI; B) YCThS;
I') CTBOJIa CKBaXKHHBI.

17. KonuuecTBo TIaBHEHIIIUX TPYIIN TOPHBIX opo: a) 4; 0) 5; B) 2;
r) 3.

18. AGCOIIOTHBIN BO3paCT TOPHOM MOPOJIbI COOTBETCTBYET:

a) BO3PACTy KOHKPETHOM TEOJIOTHYECKOW HIOXH; 0) BO3pacTy
MOPO/JIbI IO OTHOILICHUIO K IPYTUM MOPOAaM; B) BO3PACTY MOPOJIBI C
MOMEHTa €€ 00pa30BaHus; I') BO3pPacTy 3eMIIu.

19. Onom3enpb 3TO: a) MTHOBEHHOE CMEIIEHHE TOPHBIX IMOPOJ; O)
IpoOJICHWE U BpallleHWE IIOpOJi Ha CKIJIOHE; B) CKOJIB3SIIEE
CMEIIIEHHE TOPOJI MO CKJIOHY; I') TOXKE, YTO U JIaBUHA.

20. K MmexaHn4yeckum 00JIOMKaM OTHOCST: a) KBapIUThI; 0) BaTyHBI;
B) U3BECTHSKU; I') MEPIeiu.

21. T'opubie mopoabl OOBEAUMHEHBI B KJIACChl MO: a) BHEUIHUM
npu3Hakam; 0) reHe3ucy; B) popme; B) pazmepam.

4. BcnomorareibHbI pa3jied
YueOnas nporpamma BHTY no yueOHoO# nucuuminze
«HKeHepHAsl Te0JIOTHsI»

VYyebnas mnporpamMmma 1o y4yeOHOM aucuuruinHe «WHXXKEHepHas Teonorus
pa3paborana ans crneunanbHocTedt 1-70 02 01 «JIIpoMbliuieHHOE U TpakIaHCKOE
CTPOUTEIBCTBOM.

[enbro u3ydeHUs yueOHON MUCHUIUIMHBI SBJISIETCS (OPMUPOBAHUE CIICHIMAINCTA,
CIIOCOOHOTO HCIIOIb30BaTh TEOPETUUECKUE TTOJIOKEHUS, U3TI0KEHHBIE B Kypce s
MPAaKTUYECKOTO  PEIIeHUs 33aJad 10  MPOEKTUPOBAHUIO, CTPOUTEILCTRY,
IKCIUTyaTalMi ¥ PEKOHCTPYKITUU CTPOUTEITHHBIX OOBEKTOB.

WNuxenepHasi reoyiordsi — 3TO HaykKa O CBOWCTBaX TOPHBIX MOPOJ, (PU3MKO-
reoJIOTMYECKUX Mpolleccax U UX H3MEHEHUSX MOJ JEHCTBUEM E€CTECTBEHHBIX WU
HCKYCCTBEHHBIX (pakTOpoB. OHA U3ydaeT rOpHbBIE OPOIBI (TPYHTHI) KAK OCHOBAHUS
WJIU Cpely JJig BO3BEJCHUS MH)XXEHEPHBIX COOPYKEHUM, pazpadaThiBaeT MPOTHO3I
WX B3aUMOJCHCTBHS C T€OJOTUUECKOM Cpelo U MEepONpUsTHs, 0OeCIeunBaroye
YCTOMYMBOCTD U CTAOUIIBHYIO SKCILTyaTaIllUI0 TPOCKTUPYEMBIX COOPYKEHHIA.
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['eonoruueckast cpeaa — HCOTbEMJICMAA 4acCTb HpI/IpO,HHO-TeXHI/I‘{eCKOfI CHCTCMBbI
«COOPYKECHHUEC — OCHOBAHUELY, oe3 KOTOpOP’I CucTeMa 1 COOpPYyKEHHC, B HaCTHOCTHU, HC

MOTYT cymiecTBoBaTh. Llenb MH)KEHEpHOW TreojlorMM - JaTh  CTYACHTY
MPE/ICTABICHUE O TE€OJIOTUUYECKON cpesie U ee paboTe COBMECTHO C KOHCTPYKIIUSIMU
COOPY>KEHHUS.

B mnocnennee Bpemsi, MpU MOCTOSHHO BO3PACTAIOIIMX TEeMIaX MPOMBIIIICHHBIX
MIPOU3BOJICTB, MHKEHEPHASI T'€OJIOTUS MpUOoOpeTaeT BcE Oosiblliee 3HAYEHUE MPHU
pPELICHUM BOMNPOCOB  OKpYKaromien cpenapl. WHXKEHepHas Treonorus Kak
CaMOCTOSITETIbHASI  OTPAClib TE€OJIOTMM PacCMaTpuUBaeT JUHAMHUKY BEPXHHX
TOPU30HTOB 36MHOU KOPBI B CBSI3U C MHKEHEPHOU JESATEIBLHOCTHIO YENIOBEKa. JTa
HayKa, KaK MPUKIAJHAs TEXHUYECKass OTPACiib T'€OJIOTHH, JJII HEreoJIOrMYeCKUX
CIEIUAIBHOCTEN B 00SA3aTEIbHOM MOPSAKE TpeOyeT BJIaJCHUSI OCHOBAMH OOIIEH
T'€0JIOTUH U CTABUT Mepe] OO0 03HAKOMIJICHHE CO CIeIYIONIMMHU pa3iesaMH Kypca:
- TPYHTOBEJICHUE, U3y4alolllee MPUPOIY U CBOMCTBA TOPHBIX OPOA (MU

I'PYHTOB);

- WHXEHEpHas TIeOoJVMHAMHKa, U3y4arollas TeOoJOTUYECKUE U HWHKEHEPHO-
re0JIOTHYECKHUE MPOLECCHI U ABJICHUS, & TAK)KE X BIUSHUAE HA COOPYKEHHUS;

- TUIPOreoJorhs — HayKa O MOJ3EMHBIX BOJAX 3EMHOM KOpBI, H3yYarolas
r€OJIOTUYECKYI0  POJIb, TMPOUCXOXKICHUE, (POopMUpOBaHUE, 3aKOHOMEPHOCTHU
pacmpocTpaHeHUs: W JABUKEHUS TOJ3EMHBIX BOJ, UX (U3MUECKHE U XUMUYECKUE
CBOMCTBa, a TaKXKe THUJPOTCOJOTHUUECKUE U  HHKEHEPHO-T€OJOTHUUECKUE
UCCJIEI0BAHUS 1711 00OOCHOBAHUS ITPOEKTOB CTPOUTENHCTBA.

NuxeHepHas T€0J0THs ¥ TUIPOTE0JI0THSI TECHO CBSI3aHBI MEXKTy COOOM, TOCKOIBKY
UX TOUYKOW COMPUKOCHOBEHHUSI CITY>KUT reosiornyeckasi cpea u ooe, Tak UiIu nHaue,
KacaroTcsl MOJ3EMHBIX BOJA. B MHXEHEPHON T'€OJIOTMM OHMU BBICTYNAIOT B POJIU
(haxTopa, OCI0KHSIOIIETO CTPOUTEILCTBO, a B TUIPOTE€OJIOTUH — IIEHHBIM MTOJIE3HBIM
MCKOTIaEMBIM.

NHXEHEpHO-TEOJIOTUYECKHE M THUJIPOTE€OJOTHUUECKUE YCIOBUS 3€MHOM KOPBI
JIOCTaTOYHO Pa3HOOOpa3Hbl W WX HE3HAHME 3a4acTyl0 MPUBOJUT K OOJIBIINM
OCIIO)KHEHHSIM M 3aTrpaTaM Ipu CTpouTenbcTBe. [loaToMy, 11000 MPOEKT
CTPOUTEIHCTBA 0053aTEILHO COMTPOBOXKIAIOTCS T€OTOTUYECKUMHU UCCIIEOBAHMSIMHU.
Bri6opy MOJ3€MHOTO MCTOYHUKA BOJIOCHA0KEHUS NPEAIIECTBYIOT
TUAPOrEOJIOTUYECKHE HCCIIEIOBAHUS TEPPUTOPUU. ITU HUCCIEHOBAHUS MPOBOIAT
WHXXEHEPHI-TEOJIOTH U THAPOrE0JIOTH B M3BICKATEIBCKHUX, MPOEKTHBIX U HAYYHO-
UCCIIEIOBATENbCKUX  opraHu3anusx. CTpouTend  MOJB3YHOTCA  TOTOBBIMU
MaTepuajiaMi Te0JIOTUYECKUX H3BICKAHUN B BHUJE OTUYETOB U 3aKJIIOUYCHHUH IO
iomaakaM crpoutenbcTBa. OCHOBHas HMX 3ajadya — 3TO BBIOOp M pacuér
KOHCTPYKIIMH COOPY>KEHHH, a TaKKe€ YCTAaHOBJICHHE METOJIa MPOBEACHUS padoT ¢
y4ETOM  BBISIBICHHBIX T'€OJIOTMYECKUX yCIoBUH. CHenuaaucTbl HWHXKEHEPHI-
CTPOUTENH JIOJKHBI MPABUIBHO MHTEPIPETUPOBATH MOIYUYECHHBIE I€0JIOTHUYECKUE
MaTepHuabl, KPUTUHIECKU OIIEHUTH UX MOJHOTY, TPAMOTHO COCTaBIIAThH 3aJaHUE IS
M3BICKATEIIbCKUX OpraHU3alMi Ha MPOBEIACHUE WCCIEAOBAaHWN W MPUHUMATH Ha
OCHOBE T'€0JIOTUYECKUX JAHHBIX COOTBETCTBYIOIINE UM UHKEHEPHBIE PEIICHMUS.
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W3 BbIIE CKA3aHHOTO BBITEKAET JIOTMYECKUW BBIBOJ O TOM, YTO CTYAEHTHI,
U3Y4YMBLINE NTUCIMIUINHY «H)KEHEpHas re0JIOTUs», JOJIKHBL:

3HAThb:

- OCHOBBI TE€PMHHOJIOTMYECKOIO0 M MOHITHUMHOIO HAay4HOI'O SI3bIKa WH)KEHEPHOMU
re0JIOTUN;

- OCHOBHBIE  MOPOJOOOpA3yIOLUIME  MHUHEPANbl, HCTOPUKO-TEHETHUYECKYIO
KJIACCU(UKALMIO TOPHBIX MOPOA U CHocoObl KiIaccu(UUIUPOBAHUS TPYHTOB,
YTBEPKJI€HHbIE HOPMAaTUBHBIMU JJOKYMEHTAMU;

- OCHOBHBIE  CIIOCOOBI  KapTorpauueckoro  M300pakeHUsT  MHXKEHEPHO-
re0JIOTUYECKUX YCIOBUM;

- T€0JIOTMYECKUE U MH)KEHEPHO-TE€0JIOTMYECKUE TPOLIECCHI U SIBJICHUS;

- OCHOBHBIE METO/Ibl HH)KEHEPHO-T€0JIOTMYECKUX HCCIIEOBAHUM;

- JKOJIOTMYECKHE NPOOJEMBbl, BO3HUKAIOIIME B IMPOLECCE PA3NIMYHBIX BHUIOB
CTPOUTENBHON JEATENIbHOCTH YEJIOBEKA U METO/Ibl YCTPAHEHUS 3TUX MPOOIIEM.
yMeThb:

- TOYHO JUArHOCTUPOBATh TOPHBIE ITOPObI U MUHEPAJIBL;

- oIpenensaTh 0a30Bble PUINKO-MEXAHUUYECKHE CBOMCTBA TOPHBIX MOPOJ (TPYHTOB)
Y MUHEPAJIOB;

- YUTaTh TEOJIOTUYECKYIO IpaduKy (reosiormueckue paspesbl, Ipoduin, KapTsl,
CXEMBI U Ipoyee);

- CTPOUTHb THUIOBBIE HWHXKEHEPHO-TEOJOTMUECKHE KapThl U  pa3pe3bl, U
po(EeCCUOHANIEHO TPAMOTHO UX aHAJIM3UPOBATD;

- IPABUJILHO MHTEPIIPETUPOBATH MOJYYEHHBIE T€0JI0OTHYECKUE MaTEPUAIIbI;

- pelaTh NpOCTENIINE 3a0a41 UHKEHEPHOU T€0JIOTHH;

- cBOOO/IHO OPUEHTUPOBATHCS B HAYUHOU JIUTEPATYPE 110 MHKEHEPHOU F€OJIOTHH.
VY CTyA€HTOB M3YYMBUIMX AUCHUILUIMHY «WHXEHepHas reoyiorus», TOJKHbBI OBbITh
c(OpMUPOBAHbI HABbIKW, HEOOXOIMMBIE Il YCIIEUTHOTO BBIMOJIHEHUS BCEX BHUJIOB
po(hecCHOHANBHOM ACSITENbHOCTH, MPEAYCMOTPEHHBIX JIJIS TOJKHOCTH UHXKEHEpa-
cTpoutens. JMNIOMUPOBAHHBIN CHEUMATUCT OyAeT MOATOTOBIEH K PELICHHIO
CIIEYIOIMX OOOOIIEHHBIX THUIIOB 3aJay: JUarHOCTUPOBATh MUHEPAJbl U TOPHBIE
HOPO/Ibl, ONPENEATh OCHOBHbIE (PU3MKO-MEXaHMUYECKHE CBOMCTBA FOPHBIX MOPOJ]
(TPYHTOB) M MHUHEPAJIOB; HAYYHUTCS COCTABIIATH TI'€OJOTHUYECKHE CXEMbl, KapThl,
pa3pesbl, NpoQuIM; HAYYUTCS PACCUUTHIBATH TUIIOBBIMH METOJAMHU THUIIOBBIC
WH)XEHEPHO-TEOJIOTUYECKUE 3aJaud; CcoOupaTh, aHAJIM3UpPOBaTh U 0000IIATh
(OHI0BBIE T€0JOTUYECKUE, THIPOre0IOTMUECKUE, SKOJIOTr0-Te0JI0rMYeCKUE TaHHbIE
Y Ha OCHOBE UX MPUHUMATh COOTBETCTBYIOILINE UM MHKEHEPHBIC PEIICHHUS.
OcBoeHue AaHHOW y4eOHOM AMCIMIUIMHBI JOJDKHO OOecrneduTh (hopMUpOBaHHE
CIEIYIOIINUX KOMIICTCHIIHM:

- AK-1. YMeTb npumeHsTh 0a30Bble HAYYHO-TEOPETUUECKUE 3HAHUS JIs1 PEIIEHUS
TEOPETHUYECKUX U MPAKTUYECKUX 3a]1a4.

- AK-2. Biiagerb CUCTEMHBIM M CPaBHUTEJIBHBIM aHATU30M.

- AK-3. Bnanerts ucciienoBaTeIbCKUMHA HaBBIKAMHU.

AK-4. YMmeTs paboTaTh CaMOCTOSTEIBHO.

- AK-5. BpITh CITOCOOHBIM TIOPOKIaTh HOBBIE Hien (00Ia1aTh KPEaTUBHOCTHIO).
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- AK-6. Briamets MeXIUCITUTUIMHAPHBIM TIOIXO0/IOM TIPH PEIICHUH TIPOOIeM.

- AK-7. ImeTp HaBBIKH, CBSI3aHHBIE C UCIIOJIb30BAaHUEM TEXHUUYECKUX YCTPOMUCTB,
yhpaBiieHHeM HHpopMaluei U paboToil ¢ KOMIIBIOTEPOM.

- CJIK-1. O6nanaTh KauecTBaMU IpakIaHCTBEHHOCTH.

- CJIK-3. O61aaaTh cioOCOOHOCTHIO K MEXIMYHOCTHBIM KOMMYHUKAITUSIM.

- CJIK-6. YMeTh paboTaTh B KOMaH/IE.

— TIK-1. OcymecTBiasTh  TEXHUYECKOE PYKOBOJCTBO U  YIPABJICHHE
TEXHOJIOTHYECKUMH TIPOIECCaMU Ha TTPOU3BOJICTBEHHBIX 00BEKTAX.

— IIK-2. TIpoBoauTh MHKEHEPHBIA aHANMMU3 3a7ad W MPoOJieM, IKOHOMUYECKUX
MOCIIEAICTBUI 3€MENIbHOTO MOJIb30BaHUS U OOOCHOBAHHO BBHIOMPATh ONTUMAbHBIN
BapUaHT BeJEHUS padoT.

— TIK-6. IlpuauMaTe y4acTre B MOBBIIICHUH KayecTBa MPOIYKIUN U HAJACKHOCTU
paboTHI MPOU3BOJICTBA.

— IIK-15. OOOCHOBBIBaTh TEXHUYECKYI0 U DKOJOTMYECKYI0 O€30IacHOCTb,
HKOHOMHUYECKYIO 3 (HEKTUBHOCTH PadOT.

— I1K-17. Pa3zpabaTbiBaTh TEXHUYECKUE 3a]JaHUSI HA TPOCKTUPYEMBIN OOBEKT;

— TIK-23. OOpabarbiBaTh TOJY4€HHBIC pE3yJIbTaThl C HCIOJIb30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA.

—[IK-25. CocTaBisaTh OTJIEIbHBIC pa3/ieibl OTUETOB 10 HAYYHO-UCCIIEI0BATEIbCKOM
paboTe caMOCTOSITENIbHO UJIM B COCTABE IPYIIIBI CIICIIUATHCTOB.

—IIK-27. IlpuaumaTh y4acTre B MOATOTOBKE K OMYOIMKOBAHUIO HAYYHBIX PaboOT.
— TIK-28. Oprann3oBsIBaTh CBOM TPYA U TPYAOBBIE OTHOIICHHUS B KOJUICKTHUBE Ha
OCHOBE COBPEMEHHBIX TEOPUU O MPOU3BOACTBEHHBIX OTHOIICHUSX, MPUHIIUIIOB
YIpaBJIEHUS C YYETOM TEXHUYECKUX, PMHAHCOBBIX U YEJIIOBEUYECKUX (DAKTOPOB.

— [TIK-30. YuactBoBaTh B paboTax MO HMCCIIECIOBAHUIO, pa3pabOTKE MPOEKTOB U
MPOTpaMM OTJIETbHBIX MOAPA3ACICHUN U IPEANPUSITHS B LIETIOM.

— IIK-32. KoHTponupoBaTh W NOAAEPKUBATH TPYAOBYI0 U MPOU3BOJICTBEHHYIO
JUCLUIUINHY.

— [IIK-34. Pa3pabarbiBaTh, MpEACTaBIsATh, COTJIACOBBIBATH W  YTBEPXKIATh
TEXHUYECKYI0, METOAMYECKYI0 U HHYI JOKYMEHTAIUI0, PErIaMEHTHUPYIOUIYIO
MOPSIJIOK BBITIOJTHEHHSI pa0oT.

— TIK-36. ToroBuTh  JOKJIaabl, MaTepHabl K  MPE3SHTAlHsIM W
MPEACTABUTEIILCTBOBATh HA HUX.

— I1K-37. [Tons3oBaThes rio0anbHbIMU HHGOPMAITMOHHBIMU PECYpCaMH.

—I[1K-41. Onpenensite 1eJIu UHHOBAIIUNA U CTIOCOOBI UX TOCTUKEHUS.

CornacHo yueOHOMY IUIaHY JiJIs1 OYHOM (POPMBI MOTYUYEHUS BBICIIETO 00Opa30BaHus
HAa U3y4YeHHe Yy4eOHOW IUCHUIUIMHBI A crnenuansHoctd  1-70 02 01
«IIpOMBIIIJIEHHOE U TPAKIAHCKOE CTPOUTEIBCTBO» OTBEAEHO BCEro 72 4., U3 HUX
ayIUTOPHBIX - 34 daca.

Pacnpenenenre ayauTOPHBIX 4YacoOB MO KypcaM, CeMecTpaM M BHJIaM 3aHSITUN

pUBEACHO B TabmIE 1.
Taoauna 1

OYHAA ®OPMA MTOJIYYEHUM A BBICIIEI'O OBPA3OBAHU A
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JIABOPATOPHBIE | ITPAKTUYECKHE ®OPMA TEKVIIEN
KVPC CEMECTP JIEKIIMU, Y.
3AHATHA, Y. 3AHATHA, Y. ATTECTAIIM
1 1 17 17 - 3AYET

CornacHo yueOHOMY MJIaHy JAJIs1 320YHOU (POPMBI 4-X JIETHET0 O0YUCHHUS MOTyUeHUs
BBICIIIETO 00pa30BaHUs HA M3YYCHHE YIeOHOW JUCIUTUIAHBI JUIS CIICIIHATbHOCTH 1 -
70 02 01 «IIpombIlUIEHHOE ¥ TPaXJAHCKOE CTPOUTEIIBCTBO» OTBEIECHO BCEro 72 .,
U3 HUX ayAuTOpHBIX - 10 gacos.

PacnipeneneHue aymuTOPHBIX 4YacoB IO Kypcam, CEMECTpaM W BHJIAM 3aHSATHA
IPUBEAECHO B Ta0IMIE 2.

Taoauna 2
3A0YHAA ®OPMA TTIOJTYUYEHNM S BBICILIEI'O OBPA3OBAHIM A
JIABOPATOPHBIE | IIPAKTUYECKUE ®OPMA TEKVYIIEHN
KYPC CEMECTP JIEKLIUU, Y.
3AHSITUSL, Y. 3AHSITUS, Y. ATTECTALIUU
1 1 6 4 - 3AYET

CornacHo y4yeOHOMY IUIaHYy JJisi 3a04HOM (OpPMBI 5-TH JIETHEr0 OOy4YeHUs
IOJly4YEHHUs] BBICHIETO OOpa30BaHUS HAa M3yyeHUE Y4eOHOM AMCLMIIUHBI IS
cneunasibHocTH 1-70 02 01 «IIpombllieHHOE M TPaXKJAHCKOE CTPOUTEIBCTBOY»
OTBEJICHO BCETO 72 4., U3 HUX ayAUTOPHBIX - 10 "acos.

Pacnipenenenne ayAuTOpPHBIX 4YacoB MO Kypcam, CeMecTpaM M BUJaM 3aHATUH
IPUBEAECHO B TabIMIE 3.

Tab6auna 3
3AOYHAS ®OPMA TTOJIYUEHUM S BHICIHIEI'O OEPA3OBAHUA
JIABOPATOPHBIE | IPAKTUYECKUE ®OPMA TEKVYIIEN
KYPC CEMECTP JIEKLIUY, Y.
3AHSTHS, U. 3AHSTHS, U. ATTECTALIMU
1 1 6 4 - 3AYET

COAEPKAHUE YYEBHOI'O MATEPHUAJIA

Pa3znes 1. OcHOBBI 00111€ii T€0JIOTHH 1 HHKEHEPHOT0 TPYHTOBEICHUSA
Tema 1.1. Beeoenue

WnxenepHas reosorus, €€ oObeKT, enu U 3agauu. Mcropus gopmupoBanus u
pa3BUTHS HHXKEHEpHOW reosorud. COBPEMEHHOE COCTOSHHE WHXEHEPHOU
r€0JIOTUN: XapaKTEPUCTHUKA €€ OCHOBHBIX pa3zienoB. Pojib HHKEHEPHOI Ie0oruu
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IpU OXpaHe TIeoJorudyeckoil cpenbl. CBs3b WHKEHEPHOM TIE€OJIOTMU C APYTHMH
HayKaMH. 3a/1a4i WHKEHEPHO-TEOJOTUYECKUX U3BICKAHUM.

Tema 1.2. Ocnoensie ceeoenus o 3eme

CocraB u crpoeHue 3eminu, €€ mnpoucxoxiacHue. lIpouncxoxaenue BceneHHOM.
duznueckue mapaMmerpsl 3eMiau. BHeliHue U BHyTpeHHHE reochephl 3eMiu U ux
B3aUMO/ICHCTBUE. 3HAYEHUE T€OJIOTMYECKUX JAHHBIX O 3eMJI€ JIJIsl MPOMBIIIJIEHHOTO
Y TPAKJIAHCKOTO CTPOUTEIBCTBA.

Tema 1.3. Cmpoenue 3eMHOIl KOpbl

CTpyKTypHBIE 3JIEMEHTBhI 3€MHOM KOpBI Pa3Iu4yHOro mnopsjaka. BeprukanbHas u
TOpU30HTaJIbHAs HEOJHOPOJHOCTh CTPOCHMsI 3€MHOM KOpbl. OCHOBHBIE THIIBI
CTPOCHMUS 36MHOM KODBI: KOHTHUHEHTAJIbHBIM, OKEaHUYECKU,
CYOKOHTHHEHTAaJIbHBIN, CYOOKEaHUUECKUH.

Tema 1.4. I'eogpuszuueckue nonsa u ocnosmnwie 2eocghepvl 3emiu

['paBUTaIMOHHOE, MarHWTHOE, TEIUIOBOE M JJIEKTpudeckoe Tous. [IpudauHBl Ux
BO3HMKHOBEHHS, OCHOBHBIC XapaKTCPUCTUKH, aHOMAJIUU, H3MEHEHHS BO BpEMCHHU U
MPOCTPAHCTBE. 3HAYCHHE W3YyYCHUS TeOPU3MUECKUX IIONCH I WHKCHEPHO-
reoJIOTHYECKUX  ucchenoBanuil.  Atmocdepa, Jnurochepa, ruapocdepa,
Marautocepa, Hoochepa U UX B3aUMOJICHCTBHE.

Tema 1.5. Bewyecmeennulit cocmae 3emHoil Kopbl

[TonsitTue o MuHepanax. XuUMHUYECKHM cocTtaB MuHepayioB. [lomumopdusm u
nzomopdusm. Mopdosoruss MuHepanoB U ux arperatoB. du3nyueckue CBOMCTBA
muHepanoB. Kiaccudukanus u mnpoucxoxaeHue wMuHepanoB. I[lonstue o006
VMCKYCCTBEHHBIX MUHepaniax. [IoHsTHe 0 ropHbIX nopojaax. MuHepaabHbIi COCTaB
ropubix nopoia. CTpyKTypa U TEKCTypa TOpHBIX MOpoJ. PuU3HYECKHUE CBOWCTBA
ropubix nopoj. Knaccudukanus u npoucxoxaeHue TopHbIX Mopos. JluTorenes.
Texnnueckue mnopoasl. llonstme o TrpyHTax. HMHXEHepHO-TeoIOrNUecKas
XapaKTEepUCTUKA TPYHTOB.

Tema 1.6. Mazmamusm
[Tonsitue o marmatuzme. Tumbl mMarm. [IpuanHbl MHOTOOOpa3ust MarMaTUYECKUX
nopoA. UaTpy3uBHbIit MarMatu3m. D¢ dy3uBHBIN MarmaTusMm. [locTByIKaHN4YeCKHE

SABJICHUS. (DOPMBI 3aJICTaHNA MarMaTU4CCKUX IIOPOI.

Tema 1.7. Memamopghusm
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Metamopdusm u daktopbl Metamopduszma. Tumbl meramopdusma. dDaruu
MeTamopusma. MeTtacomaTtos. MUrMaTuTHlI. DopmbI 3aJieTaHus
MeTaMOpP(HUIECKUX TTOPO/I.

Tema 1.8. Texmonuueckue npoyeccol

Tumnbl  TEKTOHUYECKUX  JIBIDKCHUM  3€MHOM  KOpBL:  KoOJieOaTelbHbIE U
JTUCIOKAIIMOHHbIE. WX  CcpaBHUTENbHAs  XapakTEpUCTHKAa 1O  CKOPOCTH,
pacnpesiesIeHuI0 B MPOCTPAHCTBE M BO BPEMEHH, HAIPaBICHUIO OOPATUMOCTH.
Jucnokanuy TUIMKATUBHBIE (CKJIaM4yaThlie) W JAUIBIOHKTUBHBIE (pa3phIBHBIE), HX
TCOMETPUYECKHUE DJEMEHTH W KIaCCH(PUKAIMSI. DJIEMEHTHl 3aJleraHusl TOPHBIX
MOPOJT U METO/IbI UX OmpeeieHus. TpelMHOBaTOCTh U OTACIBHOCTh TOPHBIX TOPO/I,
UX T[POUCXOXKICHHE, BHIbI, METOAbl aHanu3a. CellcMUYEeCKUe SBJICHUS.
3emyeTpsiceHuss U MopeTpsiceHus. lIpononpHble W TONEpPEYHbIE BOJHBI IpU
3eMJIETPSICEHUAX M CKOPOCTh MX JABWXKEHHS. OLEHKa CWIbl 3€MIICTPSCEHUS.
Ceiicmorpadsi. OcOOEHHOCTH CTPOUTENHCTBA B CEMCMUUECKUX palioHaX.

Tema 1.9. Ocnosvt cmpamuzpaghuu u 2eoxpononozuu
Bo3pact 3emnu. ['eonormueckoe BpeMs — aOCOJIOTHOE U OTHOCHUTENBHOE.
OTtHocuTeNnbHas reoXpoHojorusa. M30TonHble crnocoObl OmpeneneHus Bo3pacTa
MUHEPAJIOB U TOPHBIX TOpoJ (a0CoN0THAs re0XpOoHOJorus). I'eoxpoHoornueckas
U crpaturpaduueckas mKaiabl. ['eosormyeckue paspe3bl M CTpaTurpapuyeckas
KOJIOHKA.

Paznen 2. OCHOBBI HH:KEHEPHOI TeOTUHAMUKH
Tema 2.1. Huxcenepno-zeonozuueckue npoueccol

Knaccudukaiys npupoaHbIX WHKEHEPHO-TCOJOTMYSCKUX ITPOIECCOB U SIBJICHUM.
DOU3NKO-XUMUYECKHE U OMOXMMHYECKHE IPOIICCChl: BHIBETPHUBAaHHUE, HaOyxaHUe,
ycajika, mpocajka, KapcT. Buibl BIBETpUBaHUS U KOPbl BHIBETPUBAHUSA. 3HAUCHUE
BBIBETPUBAHUSI B W3MEHEHUU CTPOEHUS U CBOMCTB TOpHBIX Topoja. bopwba c
MPOIIECCOM BBIBETPHUBAHUS. ['eosormyeckass JESITEIbHOCTH BETPA M DOJIOBBIC
OTJIOKEHUA. MeTOonbl 3aKpEIUICHUSI MOABMXKHBIX MECKOB. [IOBEpXHOCTHBIN H
IIIyOMHHBIA KapcT. 30HAa KapcTOOOpa3oBaHUS M 30HA ILIEMEHTAIMU. OJIOBUU.
OCOOEHHOCTH  CTPOUTENBCTBA HA OJIIOBUM U KAPCTYIOIIMXCS — MOPOJaXx.
MeponpusiTiss 10 TPEAOTBPAICHUIO KapCTOOOpa3oBaHMs W MOBBIMICHUIO
MMPOYHOCTHU KAPCTYIOIIUXCS ITOPO.

Tema 2.2. I'uopoodunamuueckue npoyeccol
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['uapoamHaMuyuecKue MPOLECChl: INIOCKOCTHAS M CTpyiUaTas 3po3uu, aKKyMYJISIUs
OCaJIKOB, IUIBIBYHBI, TIOJATOIUIEHUE, BHICAYMBAHHE T'PYHTOBBIX BOJ Ha CKJIOHAaX M
oTtkocax. ['eonoruyeckas JesATETBLHOCTH 03€p, BOJOXpaHWIMI] U  OOJIOT.
['eonornueckas AesITENbHOCTD MOBEPXHOCTHBIX TEKyUnX BOJ. CBOMCTBA JENIOBUS U
npontoBus. OBparoodpaszoBanre. Mepsl IPeTOTBPALLEHUS MOSBICHUS U Pa3BUTUS
oBparoB. CTpoeHue peyHbIX JOJMH M 0a3uc Hpo3uu. OpPO3UOHHAS W
aKKyMYJIITUBHAasl JESTEIbHOCTh pEK. AJLIIOBUAJIBHBIE OTJIOKEHHUSA. 3alUTHBIC
MEpPOIPUATHSA 110 YKPEIIEHUIO OEpPEroB.

Tema 2.3. Tennogu3zuueckue npoyeccol u a6,1eHUA

TemnepaTypHbIil peKMM MOBEPXHOCTH 3€MJIM U T'€OTEPMHUYECKUE 30HBI 3€MHOMN
KOopsl. ['eonornyeckue mpoueccsl B KpuoauTo3oHe. IIpomepsanue, nporauBaHue,
TEpMOKapcT, conudmokuus. ['eonornueckas padota cHera u jpaa. JleIHUKOBbIE
nepuoasl Ha benapycu. @opMHUpOBaHKE U TUIIBI JIETHUKOBBIX OTJIOKEHUN. MOpeHsI,
JEHTOYHbIE TJIMHBI, (IIOBHOMIALMAIbHBIE TIECKM M IOKPOBHBIE CYIJIMHKU.
Ce30HHAasT W MHOIOJIETHSI MeEp3JIoTa M €€ BHIAbL. JleATenpHBI CIIOH, €ro
€CTECTBCHHAsl, HOPMATHMBHAas W pacyeTHas MOINHOCTH. JIBa mnpuHIMDNA
CTPOUTENILCTBA COOPYKEHUN B 30HE BEUHON MEP3JIOTHI.

Tema 2.4. I'pasumayuonnvie nPoueccyl u sa61eHuUA

['paBuTAllMOHHBIE MPOLIECCH] U SBJICHUS HA CKJIIOHAX U OTKOCAX: OMOJI3HU, OOBAJIHI,
OChIlM, JIaBUHBL. CTENMEeHb YCTOWYMBOCTH CKJIOHA M CKOPOCTh JBHXKCHUS
onoyi3HEBoro Ttena. Ilpu3Hakum omnos3HEBOro ckioHa. lIpornBoomnonsHeBbIE
MepOTpUATUS NPOPUITaKTHYECKUE (TACCUBHBIE), AKTUBHBIEC U CTICIIHAIIbHBIEC.

Tema 2.5. Ocnoswt ceomopghonozuu

Penved. TekroHnyeckue, SpO3MOHHBIE U aKKYMYIISTUBHBIE (hOpMbI penbeda. Turmbl
penbeda: paBHUHHBIN, XOJIMHUCTBIA U TOPHBIN penbed. 3HaueHue reomopdoaoruu
JUTS. CTPOUTEJILHOW OTPaCIIu.

Pa3nena 3. OcHoBBI 00111€# THAPOTre0JI0TMH U AMHAMMKH TOI3EMHBIX BOJ
Tema 3.1. Oouwue ceedoenus 0 NOO3EMHbBIX 600aX

['unporeonorusi, e€ 0OBEKT, COJMEPKAHHE U CBSI3b C TEOJIOTHEH, TUIPOJIOTHUECH,
rUApaBIMKON. Buabl BOJBI B TOPHBIX MOpoAax. BoaHble moka3aTeau rOpHbIX MOPO.I
(BIaroeMKocCTh, BOJOOTAAYa, BOJONPOHMUIIAEMOCTb, €CTECTBEHHas (MPUPOIHAs)
BIIQXKHOCTh, CTeNeHb (k03¢ ¢uirent) BiaakHOCcTH. CBOWCTBA MOA3EMHBIX BOJI
(WIOTHOCTH,  TEMIlepaTrypa, pPaauOaKTHBHOCTb, MPUMECH, IKECTKOCTbh U
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arpeccuBHOCTh). [loHsITHE O BOJOBMENIAIONIMX U BOJOHEMPOHUIIAEMBIX MOPOJIAX,
BOJOHOCHOM TOpHU30HTE M KOMIulekce. IIponcxoxaeHue moA3€MHBIX BOJI.
Knaccudukanusa nomzemMusix Boj. ['eonorudeckas paboTa moa3eMHBIX BOJA. 30HA
a’pallud M 30HaA HachllleHUsa. BepxoBojaka, OOJOTHBIE W TPYHTOBBIE BOJBI.
KanunnsipHas kaitma. CBOOOIHAsI TOBEPXHOCTb, 3€PKAJIO UM YPOBEHb I'PYHTOBBIX
Boj (YI'B). [Tutanue rpyHTOBBIX BoA U pexkuM YI'B. Mecrta pasrpy3ku rpyHTOBBIX
BOJ W poAHUKU. KapTel THApPOM3OTHIIC M WX 3HAYEHUE i1 WHKEHEPHOIO
CTPOUTEIIbCTBA.

Tema 3.2. 3akonomeprHocmu 08UIHCEHUA NOOZEMHBIX 600

@dopMma 3anmeraHusi TPYHTOBBIX BOJ. ApPTE3WAaHCKUE WM HAIMOPHBIE BOJBI.
N30BITOYHBIN THAPOCTATUUECKUN HATIOP HAaJ BOJOYIIOPHOM KPOBJIEH apTe3UaHCKOTO
miacta. [Ipe3oMeTpryecKknii Harop U MbE30METPUUECKUN YPOBEHb. ApTe3UaHCKUE
OacceliHbl, UX 00JacTH NMWUTaHUs, Hamopa W pa3rpy3kud. KaprTel ruapomnsonbes.
N300paxeHne noA3eMHbIX BOJI Ha pa3pe3ax.

[Totoku mox3eMHbIX  BOA. OCHOBHBIE  THMAPOJUHAMUYECKHAE  DIJIEMEHTHI
(GUIBTPAIIMOHHOTO MOTOKA: €r0 MOIIHOCTb, IIMPHUHA, PACXOJ, BEJIUYMHA HAIopa,
TUJIPaBIMYECKUN YKJIOH (IpaJueHT), JUHUM TOKOB M JIMHUU PaBHBIX HAIOpOB
(oxBunoreHuuansl). [louarue o qeCTBUTENBHON CKOPOCTH ABMKEHUS U CKOPOCTH
(GunapTpalMK MOA3EMHBIX BOJA. 3akoH Jlapcu M BOJONPOHMIIAEMOCTH T'PYHTOB.
OnpeneneHue HamMpaBICHUd W JIEUCTBUTEIBHOW CKOPOCTH TIOJA3EMHBIX BOJ.
[Inockuii W paguaibHBIA TMOTOKM MOA3EMHBIX BoJA. BwiBoa (dopmyn mnputoka
TPYHTOBBIX W AapTE€3MAHCKUX BOJ K CKBA)XMHE, KaHaBe. [ OpH30OHTaIbHBIN U
BEPTHUKAJIBHBIN ApEHAXHU. BOOONOHMKEHHE.

Tema 3.3. I'uopozeonozuueckue ycnosus u oxXpana
2eonozuyeckoii cpeowvt benapycu

['unporeonorust benapycu: e€ apresnanckue 0accerHbl, X03WCTBEHHO-TIUTHEBBIE,
IPOMBIIJIEHHBIE, TEPMaJlbHbIE M MHUHEpaJIbHO-JIedyeOHble BOAbl. PermonHanbpHbIe
WH)XCHEPHO-TEOJIOTUYECKHE W THAPOrEOJIOTMYECKHE  YCJIOBHUS,  OXpaHa
reoJIOrTMYeCKOr cpeapl bemapycu. YUY€r Truaporeonornyeckux YCIOBUW IpHU
3aXOPOHEHUN BPEIHBIX BEIIECTB M OTXOJOB IPOM3BOACTBA B Henpax bemapycwu.
MOHUTOPUHT U PEKYIbTUBALIUS 3EMEb.

Paznen 4. UH:xeHepPHO-T€0JI0TMYeCKUE U3bICKAHMS

Tema 4.1. MemoOwl unstcenepHo-2€0,102UUeCKUX UCC/Ie006AHUIL 6
cmpoumenvcmee
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WuxeHepHo-reooruueckoe  0O0OCHOBaHHME  MPOEKTa  MPOMBIIIJIEHHOTO U
IPa)X/1aHCKOI'O CTPOMUTENbCTBA. 3aJaHMsl Ha U3bICKAHUS M NPOTrpaMMa U3bICKaHUH.
CoctaB U cojepxaHue OTUETA M0 HWHXKEHEPHO-TEOJIOTMYECKUM HCCIIEIO0BAHUSM.
MeToapl MHXKEHEPHO-T€OJIOTUYECKUX M3BICKAHMN: HMHKEHEPHO-TE€0JIOTHYEeCcKast
CbEMKaA U pa3pesbl, OypOBbIE METO/IbI Pa3BEKH, M1OJIEBBIE UCCIIEIOBAHUS IPYHTOB:
OTKAauKH, HAJIUBBI, IPECCUOMETPUS, CTATUIECKOE U JUHAMUYECKOE 30HIUPOBAHUE,
onbITHbIE wWTamnbl. [loHATHE 00 3JIeKTpopa3BelKe U reopajgape Kak OCHOBHBIX
reo(pu3MUecKnx METOJaxX HCCIEIOBAHMS T'€OJOTHYECKOTO CTPOSHUS TEPPUTOPHUU.
WNHXEHEepHO-T€OJIOTUYECKHIT  OTYeT,  3aKJIOYEHWe,  KapTa,  HHKEHEpPHO-
reoJIoru4ecKas 3KCIepTu3a.
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YUYEBHO-METOJANYECKASA KAPTA

Ha3Banus pa3iesia, TeMbl 3aHATHS. Ko/in4ecTBO ay/IHTOPHBIX Y2COB
s = Ilepeyenb u3yvyaeMbIX BONPOCOB
= = L Q| ¥
s B = g 3 S ®opma
- = 5% £ 5= KOHTPOJIsSA
S = = © g = = °
: el = B g £ = & = s Koy Jlutreparypa 3HAHMH
o 32 g g E S = E = E e€CTBO
23 = S Ze5 29 4acoB
= 2 9 ‘= )
=els | © yCp
1 2 3 4 5 6 7 8 9 10
1 cemectp
PA3JIEJI 1. OCHOBHBLIE CBEJIEHU S 110 OBIIEN I'EOJIOT N
1 | Tema 1.1. Beeneuune 1 1 OCH. JT.
0,1* 0,1* (11,131, [7], [91, [10]
Jom. mar .
[51.07]
2 | Tema 1.2. OcHoBHBIC cBemeHus o0 3emire | 1 1 OcH. Ut Kpatknii ycTHbIit
0,1* 0,1* [3], [5], 81, [9] OTpocC
Jlom. .
[31. [6]. [7]
3 | Tema 1.3. CTpoeHue 3eMHOI KOpBI 1 1 OcH. JuT. Kparkuii yCTHBIH
0,2* 0,1* [5], [8]. [9] OTpocC
Horm. nur.
[3], [3]. [6], [7]
4 | Tema 1.4. TI'eopusuueckue monss u| 1 1 OcH. 1uT. T[TuchMeHHbIi
OCHOBHEIE reocepbl 3eMn 0,3* 0,3* [51. [8], [€] orpoc
JHorm. nur.
[3], [6]

156




1 2 3 4 5 6 7 8 9 10
5 |Tema 1.5. BemecrBeHuslii cocra 05 5 9,5 OcH. nur. Kontposnbhbie 1o
3eMHOI KOPBI 0,2* 1,0% 1.2* [1], [3]. [5]. TeMam
[8 - 10] 71a00paTOPHBIX
Jom. nurT. pabor
[1-7]
6 | Tema 1.6. MarmaTusm 2 2 4 OcH. nuT. [TucbMeHHBIN
0,2* 1,0* 1,2* [5], [8] OTpoc
Jlom. aurt.
[3]. [6]
7 | Tema 1.7. MeTamopduzm 2 2 4 OcH. nuT. Kpatkwuii ycTHbI#
0,2* 1,0* 1,2* [5], [8] OTpoc
Jlom. aurt.
[3]. [6]
8 | Tema 1.8. TekroHHYECKHE TPOLIECCHI 2 2 OcH. uT. Kpatkuii ycTHbIIT
0,2* 0,2* [3]. [5], [8] OIpocC
Jlom. .
[3]. [6]
9 |Tema 1.9. OcHoBwl crpaturpadpuu unl 1 1 OcH. JHT. TTuchMeHHBIH
I'€0XPOHOJIOTHH 0,3* 0,3* [8] orpoc
Hroro no paszxeny 11,5 9 20,5
1,8* 3* 4,8*
PA3JIEJI 2. OCHOBBI VUHXXEHEPHOU I'EOMHAMUWKU
1 | Tema 2.1. UHXKEHEPHO-TEOIOTHYECKUE 0,5 0,5 OcH. Jur. [TucEMeHHBII
IPOLIECCHI 0,3* 0,3* [2], [4], [7] orpoc
Hor. nut.
[2], 4], [3], [7]
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Tema 2.2. 'mapoauHamMudeckue 0,5 0,5 OcH. JuT. Kpartknii ycTHbIH
IIPOLIECCHI 0,5* 0,5* [1-3], [5], [6], [11] OIpoc
Hor. nut.
[4], [7]
1 2 3 4 5) 7 9 10
2 | Tema 2.3. Temno¢usnyeckue npoueccel| 0,5 0,5 OcH. uT. Kpatkuit ycTHbIi
U SABJICHUS 0,3* 0,3* [3-5], [7-10] orpoc
Jlom. aurt.
[3-5], [7]
3 | Tema 2.4. I'paButaniionHsle npomeccel uf 1 1 OcH. jmr. [TucpMeHHbIi
SBJICHUS 1,0* 1,0* [3-5], [8-10] orpoc
Jlom. aurt.
[3-5], [7]
4 | Tema 2.5. OcHOBBI reoMOp(OIOTHH 0,5 0,5
0,5* 0,5*
Hroro no pasaeny 3 3
2,6* 2,6*
PA3JIEJI 3. OCHOBBI OBIIIEV TUIPOT'EOJIOT' M 1 JUHAMUKU ITOJI3EMHBIX BO/|
1 | Tema 3.1. OOmue cBeneHus o 0,5 4 0,5 OcH. . Cnaua
MMOA3EMHBIX BOJIaX 0,4* 0,4* [5], [6], [8], [11 n1abopaTOPHBIX
Hor. nur. pabor
[4]. [5]. [7]
2 | Tema 3.2. 3aKOHOMEPHOCTH JBHKCHHUS 0,5 0,5 OCH. JuT. KpaTkuit ycTHBIIT
MOJI36MHBIX BOJI 0,3* 0,3* [5], [6], [11 orpoc
Jlom. .
[4]. [3]. [7]
3 |Tema  3.3. I'maporeonoruueckue | 0,5 0,5 OcH. 1. ITuchMeHHBII
YCIOBHSI M OXpaHa T€OJIOTUYECKOU 0,3* 0,3* 6], [11] onpoc
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cpenbl benapycu

Jlom. .

[4], [7]

Hroro no pasgeny 1,5 4 5,5
1,0* 1,0*
1] 2 3 | 4 5 | 6 7 | 8 9 10
PA3JIEJI 4. UH)KEHEPHO-I'EOJIOTMYECKUWE N3BICKAHUA
1 | Tema 4.1. MeTonbl HHXEHEPHO- 1 4 5 OcH. . Cnaua
I'€0JIOTHYECKUX MCCIICIOBAHMI B 0,6* 1,0* 1,6* [1],I[[2], [4], [7] Ha60pagOPHBIX
OII. JIUT. paooT
CTPOUTEIBCTBE (11, (21, [41, [5], [7]
Hroro no pazneny 1 4 )
1,6*
Hroro 17 17 34 3auer
Hroro no 3a04Hoii popme 6* 4* 10* 3a4er

*— KOJIM4YeCcTBO 4acoB 1A cnennaabHocTu 1-70 02 01 «IIpoMblIeHHOE M TPAKIAHCKOE CTPOUTEIBCTBOY» 3209HO0 (opMbI

00y4eHus.
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