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BBenenue

[lenbto TpPaKTUKU SIBISETCSI OCBOEHUE CTYJEHTaMH IPAKTHUUYECKUX CHOB
WH)XEHEPHOW T'€O0JIOTHUH, THAPOJIOTUM, WHXKCHEPHOM Treoje3nu MW Tomorpaduu s
MIPOBEJICHUS U3BICKATEIbHBIX PA0OT MPHU MPOBEACHUU MPOCKTUPOBAHUS, CTPOUTEIIHCTBA
Y DKCIUTyaTallMi MHXEHEPHBIX 00BEKTOB.

3aga4yu MPaKTUKU:

- TOJIyYCHHE COBPEMEHHBIX 3HAaHMM O COCTaBE, CBOMCTBAX, TIE€HE3UCE U
KIaccuuKalid MHUHEPAJIOB, TOPHBIX TIOPOJI M TPYHTOB, HCHOJb3yEeMBIX B
CTPOUTEIIBHON OTpacid B KA4E€CTBE CTPOUTEIBHBIX MHUHEPAJIOB M OCHOBAHUM ISt
3JaHUN U COOPYKECHUM;

- TIOJIyYE€HHME TMPEJCTABICHUN O TMPOSBICHUSX HAa 3E€MHOM MOBEPXHOCTH U B
BEPXHEN YaCTH 3€MHOU Kopfalasnnqmﬂx AK30T€HHBIX MPOLIECCOB U WX BIUSHUU Ha

wnereproreord F@-FISLARN GO Floforerown snammis »

COOPYKEHUN;

BbINOFHMM OFHET-RO-RPAKT UKe !
BI)IHOJI_HS%H{T’]&@T OBaHI/Ig iiog?gﬁﬂaHHH n C‘Eﬂecizj;d I

BBITIOJTHATh U3 IOBEPKH U JI€NIaTh U3MEPEHHUSI YTJIOB, PACCTOSIHUM U MPEBBIICHUN;

- CaMOCTOSITEILHO BBITIOJIHAThH TOJIEBBIE T'€OJE3UUYECKHUE PA0OThI MO ChEeMKaM U
HUBEJIMPOBKAM U PElIaTh UHKEHEPHO-Te0/1e3UUECKUE 3a/1a4H;

- BBIMOJHATh KaMepaJibHbIe pacyeTHO-rpaguuecKkue padOThl MO COCTABJICHHIO
IUTAHOB U MpOQuIIei;

- TpUOOpeCcTH HABBIKM B KaMepallbHONW 00pabOTKE TOJIEBBIX PE3yJbTaTOB W
COCTaBJICHUH OTYETA;

- MOJTrOTOBKa OakaliaBpOB, BIIAJICIONIUX JOCTATOYHBIM OOBEMOM 3JIaHUM ISt
OIIEHKH UHKEHEPHO-T€0JIOTHUECKUX YCIOBHI CTPOUTENBbHBIX IJIOMIAI0K U TEPPUTOPHI.

H3bickaTenbHas IPAKTUKA [IpOXOoauiIa B DdI'VII
«KoMOMHAT«DIEKTPOXUMIIPHOOPY.

N3bickaTenbHbie paboTh MpoBOAMIUCH B CBEpAsIOBCKON 00s1acTH, T.JIecHOi.
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1. Texnuka  0€30MACHOCTH TPU  MPOBEACHUH  WHXCHEPHO-T€OJIOTHYECKUX

N3BICKAHUU

K Tomorpado-reonesnueckum paboraMm B Topojax, HACEJIEHHBIX IyHKTaX, Ha
TEPPUTOPUSIX TPOMBIIIIEHHBIX U CHEIHAIBHOTO Ha3HAYEHUS OOBEKTOB JOMYCKAIOTCS
JauIa He Mosioke 18 Jer, mpomieaime Ha MPEANPUIATHA aTTECTAIMIO 10 Tpodeccun u
JOMYIIEHHbIE K paboTe, MPOIICANINE MEAUIMHCKUNA OCMOTpP (ONpenesstommil 1x
NPUTOJIHOCTh K TOJEBBIM paboTaM) W HE HMEIOIINE NPOTUBOMOKA3aHUU ISt
BBITIOJIHEHUS JAaHHOU paboThl, 00yUeHHbIE O€30MacHbIM MpUEeMaM B MeToaM paboThl U
MPOIIEIINEe UHCTPYKTAX MO OXpaHe TpyJa Ha pabodyeM MeCTe, a TakK K€ MPOIIEIIIne
IPOBEPKY 3HAHUI MO OXpaHe TPyJa U MPOMBIILIIEHHON 0€30MacHOCTH.

3anpeniaeTcss JomMyckaTh K paboTe JIMI, HAaxONAIIUXCS B  COCTOSHUU
AJIKOTOJIBHOTO, HapFi)TquCKoro WA WHOTO aJIKOTOJBHOTO, WJIM HAapKOTHYECKOIO

e-distance.ru

PaGoraromue B ropoJCKUX YCJIOBHUSX JIOKHBI 3HaTh M COOJIOJATH HpaBI/IJ'a
|

BbiR@iHM OTHET MO NpaKTuke

[Tpu pafOTe C i OBaHUEM My HHCTRYMEHTOM Ha MPOE3XKEH YacTH YIHUIl U
]B]

ZIIOpOr ):[Ium{ IQ ee-o J)S QQ@ PEqunme JIOJIKHBI

OBITh B JIEMACKUPYIOIICH, OpPaHXKEBOTO I1IBETAa, CEPTHU(PHUIMPOBAHHOM OJEKIE CO

OIIbAHCHMS. t

CBETOOTPAXKAIOIIUMH JJIEMEHTAMH.

[IpoBenenue Tomorpado-reone3nueckux paboOT Ha yIWLIAX W IDIOMAASIX C
VHTEHCUBHBIM JIB)KEHUEM TPAHCIIOPTA COTrJIACOBBIBACTCS C MECTHBIMM OTJEJIaMHU
pEryJINpOBAaHUS JOPOKHOTO JBUKECHHUS.

PaGoTel B TOpoOmax, HACEICHHBIX ITyHKTaX, Ha MPOMBINLIIEHHBIX OOBEKTaX H
TEPPUTOPUSIX CHEUUAIBHOTO HAa3HAYEHUsS IPOU3BOIATCS TOJBKO MOCIE MOJIYyYEHUS
pa3penieHus, yKa3aHUil W HHCTpYKTaxa, O(QOpPMJIEHHBIX B NUCBMEHHOM BHJE, IO
Oe30macHOMY TMPOU3BOJCTBY ATHX pabOT OT OpraHoB, BeJAIOMIMX JaHHBIMU
tepputopusimu. Pabota ¢ o0opyaoBaHMeM, MUMEIOIIUM HEOPTaHU30BAHHBIE MPOTEUKHU
HEPTENPOAYKTOB M APYTUX 3arpsA3HSAIONIMX BEIIECTB, JOMYCKAETCS TMPHU HAJIUYUU

00yCTpPOEHHOTO cOOpa U yJIajJeHUs TPOTEUEK.



3aknagka UEHTPOB, MapoOK, PENEpPOB, COOPYKEHHE HAPYKHBIX T€0JE3MYECKUX
3HAaKOB Ha TEPPUTOPUHU T'OPOAOB, 3aBOJIOB, CKJIAJIOB MPOU3BOAUTCS C PA3pELICHHUS JIHII,
BEJIAIOIINX TAHHBIMUA TEPPUTOPHUSIMH.

3anpeniaeTcss MPOBOJAUTH pPabOThl B MOJOCE OTYYKJEHHS BBICOKOBOJIBTHBIX
JUHUHN 3JEKTpolnepeaay, 3JIEKTPOCTAaHUMN, Ha aHTEHHBIX MOJSAX O€3 COIIAaCOBAHUS C
COOTBETCTBYIOLIMMH OPTraHAMMU.

Hesbinonnenne TtpeOoBanuii Hactosiiero CraHmapra SBISETCS HapylIEHUEM
MPOU3BOACTBEHHOW TUCUUILIHHBI.

Jlns Bcex paboT Ha O0OBEKTEe oOpraHu3amms JJokHa paspabdotats I[IIITP ¢
MeponpusTusamu o OT.

3anpenraeTcss MPOU3BOAUTh H3MEPEHHS BBICOTHI IOJBECKA IPOBOJOB JIMHUMN
AJEKTpONepeaay HEMOCPEICTBEHHBIM HW3MEPEHUEM C IIOMOUIIBIO PYJIETKH, PENKH,
IIECTOB, BEIIEK U APYIUX INPEAMETOB, & ONPEIACIATh €€ CIAEAYET aHAJUTUYECKH WIIU C

nowomsio Gecxo MR - EHSERAC @ eAtdfor. coeromemsroncpos.

3anpemaercs MOJHUMAaTh PEUKH, BEIIKU U APYTUe NPEIMEThI K IPOBOIaM JIMHYM
1:

B blfAaH UMOTH T HouH DaKEKe
pacCTosIHKe 6f1

GROthe-diStance £l .

MOBEPXHOCTHIO 3€MJTH IITHIPU, TPYOBI U JIp.

3anpernraeTcss IPUMEHEHHUE IThIpen, TpyO U T.J1. JylMHHEee 15 cM 1Jist 3aKpeTUICHUS
TOYEK TUTAHOBO-BBHICOTHOTO  OOOCHOBAaHMS B  MeECTaX, MPEABAPUTEIBHO  HE
COTJIaCOBaHHBIX C COOTBETCTBYIOIUMHU CITy>KOaMHU.

[To oxonHyaHuu pabOTHl TOMOPHI, MWIbl W JAPYTU€ PEXKYIIHE HHCTPYMEHTHI
youparoTcss B 4YEXJBl WM 3aKPHIBAIOTCS  CICIHAIBHBIMU  3alUTHBIMHU
MPUCTIOCOOJICHUSIMU, IITATUBBI CKIIABIBAIOTCS, TOJHKO B TAKOM BHUJE OCYIIECTBIISIETCS
WX TIEPEHOCKA WM TPAHCIIOPTUPOBKA.

[Tocne okoHuaHus pabOT HA TEPPUTOPHUSAX CHEHUATBLHOTO HA3HAYCHUS
WHCTPYMEHT MPOXOJUT COOTBETCTBYIOIIYIO CAHOOPAOOTKY.

Hapsig-nonyck Ha paOOThI TOBBIMIEHHONW W 0COOOW OMACHOCTH JOJIKEH OBITH

3aKpPBbIT.



2. H3yueHue reojoruyeckoro CTpOCHUs pailoHa MPOBEACHUS MPAKTUKH

2.1Crpatuduxanus u IUTOIOTUA

N3bickaTenbHble paboThl MpoBOAUIUCH B CBEpASIOBCKOM 00s1acTH, T.JIecHoi.

Bepxnuui opoosux. K 3Tomy Bo3pacTy B OMUCHIBAEMOM pailOHE OTHOCUTCS TOJIIA
B PA3HOM CTEIICHU U3YUYEHHBIX BYJIKAHOTE€HHBIX IIOPOL.

B cBoeii mepBUYHON OCHOBE MPEACTaBISIET COOOW €IUHYIO TOJIILY OCHOBHBIX
3¢ (}y3UBOB ¢ MOJYMHEHHBIMH UM BYJIKaHUYECKUMH OpeKuusMU U TypamH TOTO Ke
cocraBa. Bce »TM mnopoabpl B OoJbliel 4YacTM M3MEHEHbl M MpPEBpalleHBl B
noppupuTOuAbl, 3€J€HBbIC CIAHIbl, THEWCHI M MECTaMHU B POTOBUKH, KBAPLUTOBBIE
CIIOJSIHBIE CIIAHLIBI 1 MPAMODPBI.

Huoicnuii cunyp. Jlanooseputickuii sapyc. K HeMy OTHOCHTCS HEBbSIHCKasi CBHTA,
COCTOSIIIAss W3 TJIMHUCTBIX, INIMHUCTO-KPEMHHCTBIX, YIJIMCTO-TJIMHUCTO-KPEMHUCTBIX,

(UIIUTOBBIX, Fpabhieﬂ@_lias;tlaro])@eJE}(F[u‘O-KBapHI/ITOBHX CJIQHLIEB

N IOJYMHCHHBIX MM KBapHUTO-IICCYHAHUKOB, 3CJICHLIX CJIAHICB, HOp(i)I/IpI/ITOI/I)IOB!:

B bi@ & HAM-OFHET. O HRSKTHAKS
IIPOCIIOEB MPGMOPH U3BECTHSK@B M  MAJIOMOIIHBIX MNPOIJIACTKOB I€MAaTHUT-
wrnend T QUAIRE2AISIANCE S Lhsacres vy
co00# 1 3aMeMaloT APYT JpyTa.

Bennoxckuii sipyc. K HeMy cuitypa OTHOCUTCS KMPOBOTpajckas cBUTa J1aba3oB,
nopupuToB 6a3aTHTOBOTO COCTaBa W KBAPIEBBIX aTLOUTOPHUPOB, MX BYJIKAHUICCKUX
Opekunii u TydoB. [lepeuncieHHble BYJKaHUTHI Yallleé B Pa3HOl CTENEHU M3MEHEHBI U
npeBpamieHbl B MOpGUPUTOUILI U 3€JIeHbIEe CIaHIbl, TOp(PUPOUIbI, KBapil- XJIOPUT-
CEpULIMTOBbIE, KBapIl- CEPULINTOBBIEC CIAHIIbI, BTOPUYHBIE CEPUIINTOBbIE KBApUUTHL. B
TOJIIIIE BYJIKAHUTOB MECTaMHU BCTPEUAOTCS MajoMoIHbIe (0T 2-3 mo 20-25 m) mpociou
TJIMHUCTBIX, YIJIMCTO-TJIMHUCTBIX, KPEMHHUCTBIX, YTIUCTO-TJIMHUCTO-KPEMHUCTBIX H
OJIM3KUX MM 10 COCTaBY, HEPEJKO KBapIIUTOBUIHBIX TTAPACIAHIICB.

Bepxnuii cunyp - Huoicnuii 0eson. K 3ToOMy BO3pacTHOMY JHMana3oHy OTHOCHUTCS

mypajJvuHCKasas CBUTA, ABJAOIIAACA aHAJIOIOM HUMEHHOBCKOM CBUTBI TarmjibLCKoro

MCTaCHUHKJINHOPHUA. B omnuceiBaeMoM paﬁOHe OHa cJlaraeT HauoOoIee FJIY6OK0



B

NOTPYKEHHbIE  YaCTH  CHUHKJIMHAJIBHBIX  CTPYKTyp: Ha  CeBepo-3amaje -
Kuposorpaacko-IllypanuHckoii, Ha 3anaje - TaBONTMHCKON CEUIOBUHHOM, HA BOCTOKE
- CBepaJIOBCKOHM, Ha I0re - MEJKHE CTPYKTYpbl, pacujeHswomme Bepxucerckuit
AHTUKIIMHOPUI B €10 OOIIIEM MOTPY>KEHHUU.

JleBoHCKUE pa3pe3bl CoJepkKaT M3BECTHSKH, MOIIHBIE TIECYAHUKHU U elle Ooliee
MOIITHBIE OcagouHble — 3G y3uBHBIC TOIM. biaromgaps um 001Ias MOITHOCTh JEBOHA
COCTaBIISIET 3-4 KM.

Kapo6on. Huxuauit kapOOH TECHO CBsI3aH C BEPXHUM JeBOHOM. Ha 3amagHOM
CKJIOHE TIpeo0sialaloT M3BECTHSIKU ¢ Ooraroi Mopckoil ¢ayHoit. Ha BocTouHOM
MOIIHOCTh U3BECTHSIKOB COXPAHSAETCS, HO MOUIHOCTh YTJIEHOCHOM TOJIIIHM 3HAYUTEIHHO
Bo3pactaeT, 10 1 kM. Taxke Hepenku >¢hdy3uBHBIE TOMIM O0bIION MOMHOCTH. K
BEpXHEMY KapOOHY OTHOCATCS TOJILM MECYaHUKOB U KOHTJIOMEpaToB. Mopckasi mepMb

OTCYTCTBYET, KOHTHHEHTAJIbHAsI HE BblJeieHa. Ha 3amagHoM ckiioHe cpeaHuil kapOoH

cnonen wneer - FHSTRIACE Akd newn » Monyparse

BO3HHUKAIOT BBICOKHE pU(OBbIE MacCUBbI. OHM CIEAYIOT JIPYyT 3a APYroM BJIOJIb BCG]‘O

Bk kbl e @0 wekl Dbkt il A

CKJIA4aEbIMU gOpaM 0%0ylnJa 1osiocy ¥ryoQkoro mops. B npubpexHoii yactu Mopst
kAL QUE@INE=QAISIAN CE. L L o
rop. MomHOCTh HMX JOCTUra€T MHOTMX COTEH METPOB. CKOIUIEHHS PaCTUTENIBHBIX
OCTAaTKOB OBbUIM HACTOJIbKO BEJIMKH, YTO OOpa30BaIMCh MOIIHBIC IJIACThl KaMEHHBIX
yraeit (Iledqopckuit yrineHocHsIl 6accelin).

Me3zo301i u Kaunosoti. 11031HEIOPCKOE - paHHEMEIOBOE MOPE Pacoyiarajioch Ha
Pycckoii 1 3ananHo-Cubupckoil miauTax ¥ ObUIO BBITSAHYTO BIOJb Ypaja, HO B €ro
npenensl Ha Tepputopun CBEpASIOBCKOI 001acTH HE POHUKAIIO.

Heocen u arnmponocer pa3sBUTbl ITIOBCEMCECTHO U COCTOAT M3 HA3CMHBIX IICCKOB,

TJIMH U TaJICYHUKOB.



2.2 TexToHMKA U KapCT

I'comoruueckoe crpoeHue Tepputopur CBEpIOBCKOM 00JaCTH OTIMYACTCS
3HAUUTETBHON  CIIOKHOCTBIO. 371eCh  BBIJEISIETCS HECKOJBKO Pa3HOBO3PACTHBIX
TEKTOHUYECKUX CTPYKTYp. PasHOOOpa3HbI TOpPHBIE MOPOJIbI, CJAralolire 3TOT Y4acTOK
36MHOM KOpBI: OCaJ04YHbIe, MarmMaTudeckue, Meramopdudeckue. OHU 00pa3yrOT
CJIO’)KHYIO MO3aUKy TJTyOMHHOTO CTPOSHUS HEJIP U 36MHOUM TOBEPXHOCTH.

Kpaiinnii roro-3aman o6mactu (Y puMckoe miaTo) OTHOCUTCS K ApeBHEl Pycckoit
wiatgopme. TEKTOHUYECKUN Pa3sioM, XOPOIIO BBIPAKEHHBIN B penbede, OTAeNIIeT 3Ty
mathopMy OT YpalbCKOM MalIe030MCKON CKIIaq4aTol CcUCTeMBbl. TeKTOHHYECKue
CTPYKTYpbl Ypaja MEpUJIMOHATIbHO BBITAHYTHI, HA CEBEPE OHM 3aHUMAIOT 3alaJHYIO, a
Ha 0Te - IEeHTPaJbHYI0 YacTh oOnacTu. Ha BocTOke M ceBepO-BOCTOKE MaI€030MCKHE
CTPYKTYpBl TEPEKPBITH OTJIOKEHUSAMH ME303051 M KaiHO30s. JTa 4acTh OOJacTH

OTHOCHUTCS K anmth@m@i@;toa’lmﬂ."reu

TexmoHuueckue cmpykmypbol U 0COOEHHOCMU UX CIPOEHUS

B bINOfAHUMQ THRT H.[RaKT ke |
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3aXOJUT CBOCHKpaDeH OYHOU 4acCTp. B JEKTOHMYECKOM OTHOIIEHUH 3TOT PAalOH
e | IQQINSAISIANCOLLLL coonon.
3aMagHOe KpPbBUIO IIOJIOr0€, a BOCTOYHOE - KpyTOo€. BOCTOYHOE KpBUIO OTIEJIEHO OT
cocennerr HOpro3zano-CeuiBeHckoi (Y pumcko-ChUIBEHCKON) BHaJAMHBI Pa3pbIBOM C
ammmuTyoit 60-150 M. Kpucrammueckuit pyaaamenT Pycckolt minaTdopmMbl 3aeraet
31ech Ha TiyOuHe okoio 4-6 Thic. M. Ee ocajouHbI 4eXosl CI0KEH OTJIOXKCHHUSIMU
JeBOHa, kapOoHa u mepmu. llepMckue OTIIOXKEHUS BBIXOJAT Ha IOBEPXHOCTh H
NpEACTaBICHbl KOMIUIEKCOM IMOPOJ ApTUHCKOTrO sipyca (HIKHSSL TE€pMb), Cpeau
KOTOPBIX WIMPOKO PaCHpOCTPAHEHbl H3BECTHSKHU, PEXKE BCTPEUANOTCS JOJOMUTHI,
MEpreinu, TUICHI, TIECYAHUKH, AJIEBPOJIUTHI. J[JIs1 CII0EB OCaI0YHBIX MOPOJ XapaKTEPHO
MMOYTH TOPU3OHTAIBHOE 3AJIETAHWE W JOBOJBHO 3HAYUTEIIbHAS TEKTOHWUYECKAS
TPEIIMHOBATOCTh. B KapOOHATHBIX TOPHBIX MOPOJAAX MOXKHO HAWTH MHOTO
MAJICOHTOJIOTHIECKUX OCTATKOB: OPaxnomnoi, KOPAJIOB, MOPCKUX JIUJINH, TOJIOBOHOTHUX

MOJIITFOCKOB. OcOoOEHHO HHTCPCCHBI HAXOJAKH T'HTAaHTCKUX 6anI/IOHOI[ B OOHAKEHUSX I10



B

noniHe peku Y (bl.

Vpanvckas naneosoiickas ckraduamas cucmema. B Hel BBIIENAETCS HECKOJIBKO
METa30H - KPYIHBIX MEPUANOHAIBHO BBITSHYTHIX TEKTOHUYECKUX CTPYKTYp. Kaxnas u3
ATUX CTPYKTYpP MMEET CBOM CHEHU(PUYECKHEe OCOOCHHOCTH, CBSA3aHHBIE C Pa3BUTHEM
Ypano-MOHroapCKoro MoOJBUXKHOrO mosica B mnaneo3oe. Ha 3amage 3to 3amanHo-
VYpanbckasi OKpaMHHO-T€OCHMHKJIMHAIbHAS MEra3oHa, PacIOJIOKEHHAs MEXIy Kpaem
Pycckoii minaTgopMbl 1 3Bre0CHHKIMHAIIBHON 00J1aCThIO.

Ha 3anage mera3onsl pacnonoxen /lpedypanvckuii kpaegotii npoeu6b. B npenenax
obnmactu oH mpexacraBieH Oprozano-CpuIBEHCKON BMaauHON oO0miero mus Ypaia
cyomepuanonanibHoro mnpoctupanus. [llupuna nporub6a or 70 mo 100 kM. On
ACHMMETPHUYEH: UMEET Y3KO€ 3alaJHOE KPbUIO U MIUPOKOE BOCTOYHOE, OCIIOKHEHHOE Ha
BOCTOKE Ooiiee MenkuMU ckiagkamu (Aptunckas u [llanuHckas aHTUKIMHAIMA U Ap.).
[Ipenypanbckuii kpaeBod MpPOrud 3amoJHEH OCAJAOYHBIMU OTJIOKEHHSIMU KapOOHa U

|
aneeii nepwr, TR ~CHSTRNG@ =4l = cver mmencuzsoro
]

CHOCa MPOAYKTOB paspylieHus YpalbCKux rop. B ornuume ot Pycckoi miatdgopmpl

bbb ElsHAMQd @ [l Mo kT .
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rmopoa. Ha 3a € €C 0 lﬁ?el‘ IIecu KOB@-CJIaHIICBAs TOJIINIA KYHT'YPCKOI'O sApycCa
ST

i
C peaku Q IS{ QIG @ec'r;u YBEJIMUMUBACTCS

ponib u3BecTHAKOB (ceBepHee KpacHoydumcka). Ha BocToke BmaawHbl mpeobiagatoT
OTJIOKEHUSI apTHHCKOTO sipyca HWXHEW nmepMu. Cpeau HUX MIUPOKO PacCIpOCTPaHEHBI
NECUYaHUKH, KOHTJIOMEPAThl, TTIMHUCTBIC CIAHIIbI, aJIEBPOJIUTHI, apruilInuThL. [lecuanuku
U KOHIJIOMepaThl 00JaJaroT MOBHIIIEHHOW MPOYHOCThIO. B paiione pabGouero mocenka
Aptu ux MmonHocth gocturaet 500 M u Oosnee.

KapGonarasie mopoasr [Ipenypanbckoro mporuba ©OoraThl HCKOIIAEMBIMU
ocTaTKaMHu. 3]1eCb MOXHO HaWTH OTHEYATKH U siApa OeCrno3BOHOYHBIX: KOPAJLJIOB,
Opaxuono, TOJI0BOHOIMX MOJUIFOCKOB (CIUpaneo0pa3Hble pakoBUHBI). BaxkHO Takxke
OTMETUTh, YTO C OTJIOKEHUSIMU apTUHCKOIO Spyca CBsI3aHbl MECTOPOXKJIEHUS HehTU U
rasa [Ipexypanps.

3anaowno-Ypanvckas NOKPOBHO-CKAAOYamas  30Ha MPOTIHYJIACh BJIOJIb

MEpUAMOHATIBHBIX ToHH pek UycoBol, Y b1 u Cepru. Ee mmpuna ot 20 kM Ha ceBepe



B

u 1o 45 kM Ha 1ore obOmactu. CrokeHa OCaJOYHBIMHU, TPEUMYIIECTBEHHO
KapOOHATHBIMU MOPOJAAMU KaMEHHOYTOJILHOTO, JIEBOHCKOTO M MECTaMH CUJIYPUMCKOTO
BO3pacTa, B KOTOPBIX TMPEOOJIaaloT W3BECTHAKH, a JOJOMHTHI OoJjiee pPEaKu.
Bcerpedarores rvHUCTBIE CllaHIbl M necyaHUKU. [lopoapsl 3TOM 30HBI MHTEHCUBHO
JUCTIOIIUPOBAaHbl, COOpaHbl B Yy3KHME CKIAJKH, ONPOKHMHYThIE Ha 3amaa; 37ech
HAOJIIO/TAIOTCS. MHOTOYHMCIICHHBIE PAa3pbIBHBIE TEKTOHUYECKHE HapylieHus (cOpochl,
HAJBUTU W JAp.). TEKTOHUYECKHWE HAPYIICHUS U CKJIAIKH Pa3HOTO THUIA XOPOIIO
MPOCIICKUBAIOTCS. HAa MHOTOYHMCIICHHBIX OOHA)KEHMSIX HM3BECTHSKOB B JIOJMHAX PEK
Uycosoii, Y1ku, Cepru u ap.

Llenmpanvro-Ypanockas Muo2eoCuHKIUHaNbHAs 30Ha (MOIHITHE) IPOTITUBACTCS
OT CEBEpPHBIX JI0 IOKHBIX TpaHuI] obimactu. Ha ceBepe ¢ 3Toil 30HOH CBSI3aHBI
BoJOpaszieibHbie XpeOThl. Ha tore, B 6acceiine pekn CepeOpsiHKY, OHA pACIIUPSAETCS J10
30-40 kM, a 3aTeM CHOBa cyxaeTcsi B pailoHe KoHoBasioBckoro xpedTta. JTa 30Ha

cnomena weranchHQmEH SERNCE cfil berrero mporeposos 1

kemOpusi. Cpend HUX IIUPOKO PACHPOCTPAHEHBI YCTOMYMBBIE, MPOYHBIE MMOPOIKI:
e

Blbl@ ) dirklAd ] i@ doud 1ol bfd el R
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cnaHupl.« K sigFde p bIM IOPOGaM OTHOCST IJIMHUCTBIE M KPUCTAIIMYECKUE
o IQEAINE-AISIANCE L L o »
3TOU 30HE.

Ha BocTrouHOM cCkiOHE VYpana BBIICIHAOTCA Taruibekas 30HA TJIABHOM
ABrE€OCHUHKJIMHAIBHOW METa3oHbl U Y pano-To0onbcKas re0aHTUKIMHAIbHAS MEra30Ha.

Tacunvcrkas 30ona nocturaetT HauOousblied mupuHbl, 80-100 kM, Ha MWHPOTE
KapnuHcka u 3HaunTENBHO CykaeTcs B panoHe IlepBoypanbcka - 70 5 kM. 3anoiaHeHa
OHa BYJKAHOT€HHBIMH U OCaJ0YHBIMH [OPOJAAMM PAaHHEro Maneo3os: Tydamu,
noppupuTamMy, necyaHuKaMu, U3BecTHsKaMu. [lopoasl yacto MeTramop(u30BaHbI 10
CTaUU 3€JICHBIX CJAHLEB, BCIEICTBHUE YEr0 B HUX ILIMPOKO PACIPOCTPAHEHBI TAKHE
MUHEpaJIbl, KaK XJOPUT U AKTUHOJIUT, MPUIAIOIIME UM 3€JIE€HOBATBI OTTEHOK. JTO
CTaJO MPUYMHOM TOro, 4TO TarmjibCKyrO0 30HY Ha3bIBAIOT «3EJIIEHOKAMEHHOW IOJIOCOU
VYpama». B Tr1iaBHOW Mera3oHe C OpJOBHKAa IO pPaHHUN KapOOH MPOUCXOINI

MHTCHCUBHBIN 0a3aJIbTOBBIM MarmMaTH3M B BHUAC MOIIHBIX BYJIKAHHUYCCKUX H3B€p)KCHHﬁ



U MaJOriyOMHHBIX MHTPY3ui. C 30HaMU Marmarus3ma CBSI3aHbl MEIHOKOJIYEJaHHbIE U
MAarHeTUTOBBIE MECTOPOKIACHUSL.

BaxHpIM COCTaBHBIM JJIEMEHTOM TJIaBHOM MEra3oHbl, Kak U JIpYyTHuX
BOCTOYHOYPAJIbCKUX METa30H, SBISIFOTCSI IIOBHBIE 30HBI TJIYOMHHBIX pa3jiOMOB C
KPYIIHBIMHA TEJIAMH YJIBTPAOCHOBHBIX M OCHOBHBIX IOPOJ U C MECTOPOKICHUSIMU
IUTaTUHBI, TUTAHOMAarHeTuTa, XpomuTa, acOecta W ap. Tarmnbckas 30Ha BKIIOYAET
[JIaBHBIA TIOyOMHHBIA ypalbCKUW pas3iioM ¢ cepuel uHTpy3uid (Taruibckas,
Kaukanapckas u Ap.), U3BECTHBIX 110J] HA3BAHHEM INIATHHOHOCHOTIO TO0sCA.

Crpykrypsl Vpano-Toborbckou Mme2a3onsl IPOCIEKUBAIOTCS TOJNBKO Ha  HOre
CeepaioBckoit oomnactu. CeBepHee mHpoThl KpacHOypanbCka OHM MOTPYKAOTCS MO
ocaioyHbIN Yexo: 3anagHo-CuOupCcKoM MINTHI.

Bocmouno-Ypanvcras 00KeMOPULICKO-NAIE030UCKAS 30Ha (IOTHATHE)
OTJINYAETCS] HAJTUIUEM CprKTyr THIA CPEIMHHBIX MAaCCHBOB, CJIOKCHHBIX IPEBHUMH

ropueiickmn ) Qoo S TRIAG @ odbcpermomnn:  Coceprerans,

Myp3unacko-Anyiickum, CamguHckuM. Bo3pacT IpaHUTHO-THEWCOBBIX KOMrmeKcoi,

B bIRQIHAM.OFHET. RO-NPa KEMKe!:
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CpEAVHHbIC CUB JIJIQTCS OCTAaTKAMM JPEBHEMIIECH KOHTHUHEHTAJIIBHOM 3E€MHOMU
o INTO@INe-dISIance il o
BYJIKAHOT€HHOW TOJIIM CHWIypa - JEBOHA, 4YacTO MNPOPBAHHOM 3HAYUTEIBbHBIMU U
HEOOJIBIIIMMU TTO3/THETTAJICO30MCKUMHU MHTPY3USIMH TPAHUTOB M rpaHoguoputoB (Bepx-
Ucerckuii, lapramickuii u apyrue maccuBbl). C HUMH CBSI3aHBI MECTOPOXKIACHUS
30J10Ta, MOJIMO/IEHa, PEIKMX METAJUIOB, CAMOI[BETOB.

[Tocnequsis U3 ypanbCKUX CTPYKTYp - Bocmounas (Ananaescxo-Kamenckas
naneo3ouckas 30HaA) TAHETCS Hemupokod monocod (ot 25 mo 30 km) U
XapaKTepU3yeTCcsl KaK BYJIKAHOTCHHBIMH OTJIOKEHUSMHU JI€BOHA, TaK M KOMIUIEKCOM
BYJIKAHOTE€HHO-OCAJ0YHBIX U OCAJIOYHBIX TOPHBIX MOpoja KapOoHa. JlaBbl U ux Ty(dsl

CMCHAIOTCA N3BCCTHAKAMMU, IICCHAHUKAMHU, aJICBPOJIMTAMU U apTUJILJINTAMU.

2.3 Tlose3Hble UCKOIIaEMBIE



Munepanbabie  pecypcbl  CBep/UIOBCKOM — 00nacTH  CKJIAQABIBAIOTCS U3
MECTOPOXKJICHHA TITOJE3HBIX HMCKOMAEMBIX PAa3HBIX 110 3HAYCHUIO. TpaauIMOHHO
MOTYEPKUBAIOT BEAYIIYIO POJIb JUIsi 00JIACTH Py YEPHBIX W I[BETHBIX METAUIOB. JTO
00yCJIOBIIEHO OOJBIION 3HAYMMOCTBIO KEJIE3HBIX, ATIOMHUHHEBBIX, MEIHBIX U JIPYTUX
Pya IUIS CTAaHOBIICHHUS W Pa3BUTHS BEIYIIUX OTPACICH TPOMBINUICHHOCTH Ypaia U
CBepmIIoBCKOM 00J1acTH.

Pyouvie nonesnvie uckonaemvie. JKenesmnvle pyovl HA TEPPUTOPUU O00JIACTH
IPECTaBICHb MECTOPOXKACHUAMU MacHemuma u 6ypo2o dcenesnsaka. IIpoMbIieHHOE
3HAUYCHUE UMEIOT MacHemumoagvle pyobl, B MECTOPOKICHUSIX KOTOPHIX COCPEIOTOUYCHA
OCHOBHAsl YacCTh 3alacoB JKele3HbIX pya Ypama. Ha cerogHs mHorme Hambosee
KpyIHBIE MECTOPOXKACHHS Oyporo IKejle3Hska BbIpabOTaHbl, a HEOOJbIINE
MECTOPOXKICHHSI HE HCIIONB3YIOTCS M3-32 MaJIbIX 3aMacoB ejle3Hoil pyasl. B To xe
BpEMSI  OTKPBITHI  KPYIIHBIE MECTOPOXKICHHUS Oyporo JKeJe3HsAKa, WMEIOIIHIE

mpossmesmoe TR » CHSE ARG S cFbdracrne

Haubonee ueHHBI Macnemumossie xxene3nble pyasl. OHU  00pa3oBaINCh 1!a

B bIRQRFHHAM:-QTHE T[RRI FMK
omd AI@INE-AISIANGE. ELL 5ro turune

KymBunckoe THE3/10 (Bbicokoropckoe, Jle6spxuHCKOE, EBcTroHMHCKOE,

T

l'opo6marogarckoe u Jp.); Ha ceBepe obnactu - CepoBckoe THe3/10 (AyapOaxoBcKoe,
IToxpoBckoe, MacnoBckoe, BopoHuoBckoe u Ap.) U MecTopoxiaeHus MBaenbckoit
TPYTIIHL.

Meonvie pyowvr. B 06mactu €cTh psif KPYHHBIX MECTOPOXKIACHUN MEIHBIX PYII.
OCHOBHBIMHU CpEJIM HHUX SIBJSIOTCS MECTOPOXKIACHHUS KOUYETAHHBIX METHO-ITMHKOBBIX
Pyl 3elIeHOKaMeHHOU mosiockl Ypana: KpacHoypanbckoe, JleBuxunckoe, Jlertsapckoe;
BHOBb OTKpBITBbIE MecTOopoxaeHusT Ha CeBepHoMm Ypaie: Tapusepckoe, Lllemypckoe u
Banentopckoe; a Takxe CadpsiHOBCKOE MECTOpOXKJIeHUE B mpezaenax Bocrouno-
Ypanbckoil ByJIKAHOTEHHON MeTa30HbI, KOTOPOE€ OTHOCUTCS K MEAHOKOTUETaHHBIM.

Antomunuegvie pyosr (6okcumwt). B 1932 r. Hayanuch MOUCKU MECTOPOXKICHUIN

OOKCHUTOB M OBIIO OTKPBITO IICPBOC MCCTOPOKICHUC CCBCPOYPAIBCKHUX OOKCUTOB -
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«Kpacnas Illamouka». 3atem mob6aBuiauck HoBble: KambuHckoe, UepemMyXxoBckoe u
JIpYyTrue MeCTOpPOXKACeHUsS. M3BEeCTHBI Takke HEOOJbIINE MECTOPOXKJICHUS OOKCUTOB:
AnanmaeBckoe, Hmxknecunsumxuackoe, KameHckoe, CBS3aHHBIE C ME3030MCKUMU
03€pPHBIMU OTJIOKEHUSIMU.

Mapzeanyesvie u nukenegvie pyovl. Mapranen MeTajul, KpailHe HEOOXOAUMBIN ISt
YEpHOU METAILTypruu. Y palbCKUi MapraHell ObUI OTKPBIT Ha ceBepe 00IacTH B paiioHe
Usnens - TlomyHounoe. [[pyroe KpymHOe MECTOPOXKIECHUE HAXOAUTCS IOKHEe, O3
cTaHuuu Mapcarel. B 00actu eCcTh HECKOJIIBKO MECTOPOXKACHUI HHUKEIEBBIX Py, HO
kpynHoe oaHo - Jlumosckoe (PexxeBckoe). OHO HHTEHCHBHO pa3zpadaThiBaeTCsl.
HuxeneBble pyabl 00pa3oBaivCh 3/€Ch MPU BHIBETPUBAHWUU TIIYOMHHBIX OJIMBUH
CoAEpKAILIUX MOPOJ - CEPIIEHTHHUTOB.

Mectopoxaenus sonoma u niamunsl. CBepAJIOBCKas 00JaCTh CIABUTCS AOObIUEH
OJIarOpPOJIHBIX METAJIJIOB. 3JeCh HAaXOJUTCS CaMO€ W3BECTHOE U CaMoOe€ CTapoe

wecroponaesne SYHRPoH SERAE @ f kiprepmsypra. Poccnmioe

30JI0TO J00BIBalOT Takxke u3 amwnoBuss pek Typel, Cangel, Taruma u mp.
0

B bIfiodH MM OTHET. Ro-THPakT ke
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POCCHITTHbIE TOp HYsy IUIATUHBI By HaHoGax pek CesepHoro u Cpeanero Ypana:
o ILOGDINE-AISTANCE TU

Hepyouvie noneznvie uckonaemvie. Cpeny 3TON IpymIbl MOJE3HBIX HCKOMAEMBIX
BBIJICJISIIOTCSL OTHEYNOPHBIE MHHEPAJIBI U TOPHBIE MOPOJIbI, MECTOPOXKICHUSI KOTOPBIX
UMEIOT KaK BHYTPHUOOJIACTHOE, TaK M MHPOBOE 3HadeHue. K mociaeaHum OTHOCHT,
0€3yCIIOBHO, MeECTOpOXJeHuss acOecta. KpymHeiiee B MHpPEe MECTOPOXKICHUE
xpu3oTui-acoecta - baxkeHoBckoe. B HeM cocpenoroueHo okosio 40% MHPOBBIX €ro
3amacoB. AcOecT oOpasyeTcs moJi BO3JACUCTBUEM TOPSIYNX MarMaTUYECKUX PACTBOPOB B
BUJIe POXMWIOK B 3MeeBHKax. K 3amany ot ChicepTd pacmoyioKeHO MECTOPOXKIACHHUE
aHTOQMIUTUT-acOecTa KHUCIOTOYIIOPHOTO MHHEpajia, LEHHOIo I XUMUYECKON
npoMbITIIeHHOCTH. Tanbk - mooOwiBaercs B [llabpoBckoMm MectopokiaeHuun B 12 km
1o’)kHee ExarepunOypra. [[ns mpou3BOJACTBa pa3HbIX MapoOK OTHEYHNOPHOTO KHUpHuYa
UCIIOJIB3YIOTCSl KBAapLMTHI, PaclpOCTPAHEHHBIE B OCEBOW Moyioce Ypalbckux rop. B

yacTHocTH, B [lepBoypanncke ropa KapayneHas cioxkeHa kBapuutamu. OTHEYIIOpHbBIE



B

TJIMHBI Cpelu Me3030icKkux otioxkenuit (benkunckoe mecropoxaenue Boim3u CepoBa
u Tpourko-bailHOBCkoe [Oro-soctouHee bormaHoBuya) Takke TMPUMEHSIOTCS B
MIPOU3BOJCTBE OTHEYTIOPOB.

Jlpazoyennvie u yeemuvle kamuu. B ypaabCKUX MECTOPOXKIACHUIX €CTh IIOYTH BCE
M3BECTHBIE B MHUPE BHUJbI CAMOLBETOB. HEekOTOphIE M3 MHUHEPAJIOB BOULIM B UCTOPHUIO
KaMHsI 1107 OCOOBIMU, «ypaTbCKUMI» HA3BAaHUSIMU: ypaIbCKUE U3YMPYJIbl, MyP3UHCKHE
aAMETHUCThI, TATWJIBCKUM MAaJjaxWT, MAUTAHCKUN TIEPEJIMBT, CEICIbHUKOBCKAN OpJel U
Jp. BOTBIIMHCTBO MECTOPOXKACHUN HAXOAUTCA HA BOCTOYHOM CKJIOHE Y palia.

B reomormueckomM OTHOIIEHUM JTO CTPYKTypbl Taruinbckonl u BocTodyHO-
VYpanbckoi 30H. IMEHHO AJIsl 3TUX CTPYKTYP XapaKTEpHbI MHOTOUYUCIICHHBIE UHTPY3UU
MarmMatuueckux nopoi. [Ipu BHeapeHuH pacrmiaBa MarmMbl BO BMEIIAOIIUX MOPOJAX
00pa30BHIBATIUCH MHOTOYHUCIICHHBIE TPEIIUHbI, IO KOTOPBHIM LUPKYIUPOBAIU TOPSUHUE
pacTBOpPHI, MPOHUKAIN pacKajieHHbIe ra3pl. OHU U MPUBOJIUIN K 00pa30BaHUIO THE3 U

wn o pa @] ISERM C ok acomro  mponecen

MUHEpaI000pa30BaHMs MPOUCXOAWIIN MPU BHEAPEHUU KUCIOW Marmsl U o6pa3OBaH:]£

Bkt J bk MudduF e @ Tk @: B Kol

;KHJIaM(I;Lm f @ m - deiﬁta}m Caema[;u - 3HaMEHUTasl

Myp3unka, win Myp3uHCKo-Anylickas caMolBeTHas mojoca. B komsax Myp3uHkH,
JIunoBku, Anysi HaXOJAT HECKOJBKO PAa3HOBUAHOCTEW KBaplia: MpPO3payHbId TOPHBIN
XpycTanb, (UOJIETOBBIA aMETUCT, YEPHBIM MOPHOH, KENThli HUTPUH. EcTh 31ech
TOMAa3bl, aKBAMapUHBI, I[BETHHIC M TMOJIUXPOMHBIE TypMaJlMHbI, PyOUHBI U can@upsbl.
BocTouHee B CIOAMTOBBIX XKWJIaX BCTPEUAETCS AJEKCAHIAPUT - YAWBUTEIbHBIN KAMEHb,
IIPY MCKYCCTBEHHOM OCBELICHHH MEHSIOIIMN TEMHO-3EJEHYI0 OKPAaCcKy Ha KPacHYKO C
¢uosieToBbIM OTTEHKOM. BOM3u Acbecta pacnoynoxkeHo KpynHeiIiee U eIMHCTBEHHOE
B Poccnum MeECTOpOXKIEHME YHUKAIbHBIX YPaJbCKUX H3YMPYJIOB, KOTOPBIE CIIABATCS
HACBILIEHHOM SIPKO-3€JIEHOW OKPACKOM.

3anagHee Myp3UHCKOW MOJIOCHI CAMOLIBETOB MPOCTUPAETCA LEMb MalaXHUTOBBIX
MECTOPOXKJICHUN, B HUX uyuciae Bricokoropckoe, MenHopynasaHckoe, ['ymemieBckoe

MCCTOPOKIACHUA. Bo6mau3u EKaTepI/IH6pra HaxogiaATCa HCE MCHCC  H3BCCTHBIC



MEeCTOpOXaeHHusT pojonuta (opinena) - KypranoBckoe u ManocenensHUKOBCKOE.
Pononut - MuHEpal, CHIMKAT MapraHiia, po30BOr0 IBETA C TEMHBIMH MPOKUIKaMH. B
00J1aCTH €CTh TAaK)KE€ MECTOPOXKJICHUS araToB, JUCTBEHUTA, 3MEEBUKA, TOPPHUPOB, SIIIM,
MpPaMOpOB.

Cmpoumenvubie mamepuansi. O0nacTb o0aagaeT 00abIIUM UX 3anacoM. J[oObrda
meOHsI, KaMHS CBsi3aHa C pa3pab0OTKOW MacCHMBOB TPaHUTOB, Tad0pO, 3MEEBUKOB M
JIPYTUX MOPOJ. DTH MOPOLI HCIIOIB3YIOTCS JIJII BHYTPCHHEH M HApyXKHOW OOJIMIIOBKH
3IaHUNA, TIPU CTPOUTEILCTBE JOPOT, HAOEPEKHBIX | T. 1. MI3BECTHIK M MpaMop MIHPOKO
NPUMEHSIOT Kak OyTOBBIM KaMeHb, (biroc W Uil ToiydeHus: mieOHs. W3BeCTHIK U
KaOJIMHOBBIC TJIMHBI HEOOXOIUMBI T Mpou3BoicTBa neMenTa (HeBwsack, Cyxoii Jlor).
B 3amagHocmbupckoir wactu obmactu u B Ilpemypambe MHOTO HEOOJBIINUX
MECTOPOXKACHUA TJIMH W CYIJIMHKOB, TI€CUaHO-TPAaBHMHBIX CMECEH, TIIEeCKOB,
UCIIOJIB3YEMBIX JIUIS Pa3TUIHBIX IICIICH.

ropowe HAQ~CHEEERG S, Flehromuernm na cenepe

obnactu otHocutca KapnuHckuii OypoyrojbHbIM OacceiH (KaanHCK—Bonancxia.

B blE @M. QT4 @ F.410:- NP aKFAKe
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NOOBIBAITCS KpBI o0omM. Pa3zBgmann X 3aMachl MPAKTHYECKU UCUEPIIaHBI.

K Iim @m d T\ameaﬂMaMeHHoro YIIIA
XOpolIero kauectBa bynaHamickoro MectopoXk/ieHusi. AHaJIOTMYHbIE YIJIM OTKPBITHI B
CepoBckom yriieHOCHOM paiioHe - CeBepo-CochbBUHCKOE MecTopoxkaeHue. OaHako
Oonee 3HAUMTENbHBIC 3amachl yIiig cocpenoTodeHsl B EmoBckodt  rpymie
MECTOPOXKICHHM BOIM3HM AllaraeBcka.

CBepanioBckas 00JIacTh CYMTANIACh MAJOMEPCIIEKTUBHON ¢ TOYKHU 3PEHUS 3a1acoB
HeTH u raza. OgHAKO Ie0JIOTH MPOJAOIKAIN Pa3BeTOYHbIC pabOTHI, 0COOBIC HAICHKIBI
BO3Jlarasi Ha Ioro-3amaj oOjactu. 3/1ech HMMEIOTCS MHOTOYMCICHHBIE MPU3HAKU
HE(TETa30HOCHOCTH. YK€ OTKpPBITHI U 3aKOHCEPBHPOBAHBI MECTOPOXKICHHS Trasa
(KempoBckoe u byxapoBckoe) um Hedtn. Eme ogHa HedTeHOCHas IUIONIAIb,
EpeMuHCKas, pacrojiokeHa Ha CeBepo-BOCTOKE, B ['apuHckoM paiione. Ha camom
ceBepe obnactu (MBnennb-Bukail) Haxomsrcs 3anexu He(PTEOUTYMHBIX HAKOIUICHUN

o0wvemoM 10 100 MutH. T.



B oGnactu Benmku 3amacel TOpda, OCOOEHHO Ha CEBEPO-BOCTOKE e€e. ITO
Tabopo-TaBnunckas tomanb U MBnens-I'apunckas. HeGonbinme MecTopoxacHUs

paspabatsiBatoTcst BOm3u ExatepunOypra - Ucercko-Asarckoe, MoretHoe, Jlocunoe u

Ap.

the-distance.ru
BbINnONMHMM OTYET NO NpakTuke!
info@the-distance.ru
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3. Tlonesas pabora

3.1PexornocuupoBka

PekornociiupoBka — 1O CYTH «pa3BeAKa» TEPpUTOpUH, € T1enb -
ONTHMHU3UPOBATh CXEMY IUIAHOBO-BBICOTHOTO OOOCHOBAHMS, TO €CTh MOJ00OpPATh TaKOE
pacrmoyio)KeHUE IMYHKTOB CETH, KOTOpPO€ HaWwIydluM o0pa3oM OyJeT oTBevyaTh
TpeOOBaHMSIM KOHKPETHOW paboThl (TaxeoMeTpuyeckas ChEMKa M yTOYHCHUE
KOOPJIMHAT T€OJIE3MYECKUX MYHKTOB TPEOYIOT Pa3HOTO PACIOJIOKEHUS MTyHKTOB CETH).
OnTuMuzaims HeBO3MOKHa 0e3 MOAPOOHOr0 O3HAKOMIICHUSI C YYAaCTKOM IPOBEICHMUS
pabor.

PexorHocIiupoBKy ¥ 3aKperuieHHe TOYEK XO0Jia MPOU3BOAST OJHOBpeMeHHO. Bo
BpeMs PEKOTHOCIIUPOBKH MPOCTHIM KapaHIAIIOM B OJTHOM U3 JKypPHAJIOB TOCIIECIYIONIIX
U3MEPEHUI COCTABISIIOT OPHUEHTHPOBAHHYIO 10 CTOPOHAM CBETa CXEMy XOja.

OpHeHTHpOBaHHetch]@ qdzi@ta ﬂa@@a_ ﬁue. B nocnenyromem Ha

KaXJ0M TOYKE XOJa CXEMY OPHUEHTUPYIOT II0 3aKPEIUIEHHOW W BBIYEPUYECHHOM JIMH

BH:l @ HAMb oG T B ulnobi bl o ST ol

19

Ha 1a3)s Ho gxema OBITh MAKCEMAJIbHO MOJOOHON NEHCTBUTEILHOMY X0y U
werr LIQ@INE-AISIANCE. ELber sprconer
HEeIpeCTyIHbIe paccTosHusa. Ha cxemMe MOmKHO OBITh OTIMYHO BHJIHO, KaKOW U3
0a31COB JJIMHHEE U KaK OHU B3aMMHO PACIIOJI0KEHBI. ITO BAXKHO JJIs MOCIEIYIONINX 3a
PEKOTHOCIMPOBKOW M3MEPEHHM, a 3aTEM U1l BBIYMCIICHUN.

OTpeKOrHOCHUPOBAHHBIE TOYKH XOJa 3aKPEIUISIIOT JACPEBSIHHBIMU KOJIBIIIKaAMU
mmuHOM 20-30 cMm. OT MOBEPXHOCTH 3€MJIM KOJIBIIIIKA BUJIHBI HE 0o0Jjiee 4eM Ha 2 CM.
JI71s1 OTBICKaHMSI TOUEK TEOAOJUTHOTO XOJ1a UX OKaIbIBalOT KaHaBKOW auameTpom 0,5—1
M, mupunoit 0,1-0,2 M, a psIOM CTaBAT CTOPOKOK.

Haznauenue koJibllika — 3aKkpenuTh TOUKY Xonaa. LIeHTp B BepxHeM cpes3e KoJia —
BEpIIIMHA yTJIA.

['opu3oHTAIBHBIE U BEPTUKAIBHBIE YIJIbI U3MEPSIIOT HA BBICTABICHHBIE PSIAOM C
KOJIBIIITKAMH BEXW;, WX HYXXHO CTaBUTh BCETJa B OJHO M TO K€ MECTO, OOBIYHO 3a

KOJBIIIKOM OTHOCHTCIIBHO HpC,HHIGCTBYIOIHGP'I JMHHUHN XOJa. OcHoBaHuEe BEXU SIBIISCTCS



BEPIIMHON yTia X0Jla Ha MECTHOCTH. Bexu MoryT ObITh IEPEHOCHBIE W TIOCTOSTHHEIE,
U3 MOJICOOHOTO MaTepuara.

[Tocne 3akperieHnss TOYeK Ha MECTHOCTH BBITIOJHSIOT X IIAHOBYIO MPUBSI3KY K
TBEPABIM  TpeaMeTam.  J[Is  3TOro  COCTAaBISIFIOT ~ CXEMAaTHYECKHUH  YepTex
MECTOIOJIOKEHUS TOYKH XO0Jia, Ha KOTOPOM YKa3bIBalOT PACCTOSIHHME OT HEE [0

CyIIecTBYIOMIEeH cutyaruu. KoimmuecTBo mpoMepoB JOKHO ObITh HE MEHEE TPEX.

3.2MapuipyTHas Cb€MKa

JIIss chbeMKH IUIaHAa OOJIBIION TEPPUTOPUU HEOOXOIHMMO IIOJHOCTBIO OOOWTH
MECTHOCTb. JIJIs 3TOro BBIOMpAeTCss MaplIpyT BAOJL JOPOTH, PEeKH, Oepera, oBpara,
OKpauHBbI Jieca u Jp. (puc. 1). B Takom ciydae cheMKa IUIaHA MECTHOCTH TPOBOJUTCS
CMEIIIaHHBIM CIIOCOOOM.

e mblvauchstamee. ru

) B KaxA0l TOYKE IUIAHIIET OPUEHTUPYIOT MO KOMIIACY M OTHOCUTEIBHO

Bbtﬁ@ﬂHMM OTYET Mo nNpakTuke!

IIOCJIC HAHCCCHHUSA Ha IIJIaH 6JII/I)KaI/IH_II/IX npeaMecTOB  OIIPCACIIAIOT
HanpaBn;ﬂf@@then@li@tamﬁ@o ru
3) U3MEpAIT PACCTOSHHUE OT OJHOM TOYKM JO BTOPOM M OTMEYAIOT €ro
COOTBETCTBEHHO B3TOMY MacIlTay;
4) MpCaAMCTHI, PaCIIOJIOKCHHBIC BIOJIb A0poruy, CHUMAKOT CHOCO6OM

NEPHEHANKYJIIPOB WIH MOJISPHBIM CIIOCOOOM.
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Pucynok 1 - CbeMka MecTHOCTH crTOcOO0OM 00x0/1a

3.3PaboTa c rOpHBIM KOMITACOM

['opHBII KOMIIAC KOHCTPYKTUBHO BCETJA UMEET CIICIYIOIINE DJIEMEHTHI:

- IUMO — KOJIBIIO C eJeHUsIMHU. B ropHOM KOMIace MO, B OTJIMYUE OT KOMIIaca
TYPUCTHUUECKOIO, HEMOJBUKEH OTHOCHUTENBHO Kopmyca. JIumMO wucnosnb3yercs s
B3ATUSL OoTcYeToB. OTCUeT Bcerga Oepercsl M0 CEeBEPHOMY KOHIY MAarHUTHOM CTPENKH.
Jlenenust Ha TMMO€ PacIIOIOKEHBI CIIpaBa HAJEBO, T.€. IPOTUB XOJa YaCOBOM CTPEIIKH.

Pacronokenne OykB, 00O3HAUYAIONINX CTOPOHBI CBETa, HA TOPHOM KOMITace TaKXKe

21
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OTJIMYAETCS OT PACMOJIOKEHUA ATHUX OyKB Ha Kommace Typuctuueckom. CreBa OT
ceBepa (C) Haxomautcs BocTok (B), cnpaBa — 3aman (3). 1o caenaHo A TOro, 4ToObl
[0 MOKAa3aHHUIO CEBEPHOIO0 KOHIA MAarHUTHOW CTPEJNKHM MOKHO OBUIO Cpa3y MpOYECTb
(B34Tb) a3UMYT UCKOMOTI'O HaIllPaBJICHUS;

- otBec. OTBEC MOXKET OBITh PACIHOJIOKEH KAaK Ha JMUIEBOM CTOpPOHE KoMIlaca —
TaM ke, TJIe U TuMO, Tak U Ha 000poTHOU cTopoHe. Illkama, Mo KOTOpoH 3aMepsrOTCs
OTKJIOHEHHS OTBECA OT BEPTHKAILHOIO MOJOXKEHHMS, IporpaayrpoBana ot 0° 1o 900;

- Kopnyc. JIIMHHAsE CTOpOHA KOpITyca BCEr/a NnapajuieibHa HApPaBICHUIO CEBEp-
for (C-10, 0° — 180°) kommaca.

Jlns 3amepa yriioB B BepTUKaibHOM mimockoctu 'K cHaGxkeH mpocTedmm
yraoMepoM (IKIMMETPOM), BKITIOUAOMUM IKamy ¢ geneHusMu oT 0 qo 90° B o6e
CTOPOHBI, PACIOJIOKEHHYI0 HWKE IIKalbl KOMIIAca M OTBEC, KOTOPBIM WJIM CUIUT Ha
OJIHOM OCH CO CTPENKOM, WM MMEET CBOM COOCTBEHHBIM KHOMOYHBIN apperup. [ns

0oJsiee TOUHOTO Otph@ﬂ&t@ﬂl‘@eH.eF)MHe KoMIIlaca ¢ oOpaTHOM

CTOPOHBI BMOHTHPOBAH €Ill€ OJUH SKIUMETp co mkaiaoit or 0 1o 45° B o0e cTopoH

bIFQAHUM @FHET-HO-FPAKTMNKS!
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4. Meroauka OIMMCaHUs I'€OJIOTUYECKUX OOHAKEHMIT

4.113yuenue kapOOHATHBIX MOPOJL

KapGonatabsle mopoabl MPEACTAaBISIOT cO00M  ocamodyHble 00pa3oBaHUf,
cnoxeHHble Ha 50% u Oosnee kKapOOHATHBIMU MUHEpaiaMH. B 4ucio nocieaHux BXOAST
kanbuuT (1 aparonut) — CaCOj;, gomomutr — CaMg(COs;),, a Takke 3HAUYUTETHHO
6onee penko BcrpedaeMbie Marue3aut— MgCO;, ankeputr — Fe, Ca (CO;),, cuaepur—
FeCOs;, crponnmanutr — SrCO; u ap.

N3 7THx kapOOHATHBIX MUHEPAJIOB IIUPOKO PACIPOCTPAHEHBI B MPUPOJIE TOIBKO
KaJbUUT W JOJIOMUT, OCTAJIbHbIE BCTPEYAIOTCS B BHJIE€ PACCESHHBIX BBIJCICHUIH,
OTJENbHBIX JIMH3, THE3/, PEeIKO 00pa3ys Oojiee UM MEHEe 3HAUUTEIbHBIC CIUIOIIHBIC
CKOIUIEHUSI. B 93TUX clly4asix OHHM HMEIOT Ba)XHOE MPAKTUYECKOE 3HAYEHUE Kak
MUHEPAIBHOE ChIPbE, UCIIOIB3YEMOE BO MHOTMX 00JIACTAX HAPOJHOTO XO3SICTBA.

Kansour Ht(h@,ﬂdﬂi:ﬁ(tla[m}@elg(rétajymﬂlﬂMH KapOOHATHBIMU

MHUHCpAaJIaMH, ClIaralOT H3BCCTHAKH, JOJIOMHUTBI M IOPOJbl CMCHIAHHOI'O HM3BECTKOBQ-

B bIR@AHAM O THE TR0 ARAKE UK.
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TEKTOHUYECK CT (mnarOpMEHHBIX, W TEOCHHKIMHAIBHBIX) U CaMOTO
LB tRNEZAISTANCE L Uce ccsromnin
00pa3oBaHMii 3eMHOI KOPBI OIICHUBAETCS MO-pasHoMy. [1o Bcelh BEpOsSITHOCTH, 3HAUCHHUS
okoJ10 20 % sBIAIOTCS HaubOoJee pearbHbIMU.

HecoMHEHHBIM SBIsiETCS HalM4Me B JTHUX MOPOJAX TPEX TIE€HETUYECKHX
KapOOHATHBIX COCTABJISIFOIINX:

1) 6uoreHHoro, ToOUHee OpraHOreHHOro, KapOboHata, mpeumyiiectBeHHO CaCOs,
B BHJIE CKEJIETHBIX OCTAaTKOB Pa3JIN4YHbIX OPIraHU3MOB U BOAOPOCIIEH;

2) XEMOreHHOro KapOoHaTa, OCaXJIEHHOIO HEMOCPEICTBEHHO U3 BOJHBIX
pacTBOpOB;

3) o6momMouHOTO KapOOHATa, MPEACTABICHHOIO Pa3IUYHBIMU MO pa3mepaMm (U
dbopme) oboMKamMu KapOOHATHBIX MOPOJ] (UM YINIOTHEHHBIX KApOOHATHBIX OCAIKOB).

KonunuecTBeHHbIE CcOAEpKaHUS 3TUX KapOOHATHBIX COCTABJISIONIMX B MOPOAaxX

(ocagkax) MOTYT BapbHpPOBATh B OUEHH IIUPOKUX Mpe/enax.



CoOOTBETCTBEHHO MPOLIECCHI KapOOHATOOOpa30BaHUS MOTYT OBITH
OpraHOT€HHbIMHU, XEMOT€HHbIMM M 4YHUCTO MexaHuyeckumu. Kazamoch Obl, 4TO
pacimrdpoBKa reHe3nca KOHKPETHBIX KapOOHATHBIX MOPOJ WU UX OTAEIbHBIX THUIIOB
HE JIOJDKHA BBI3bIBATH OONBIIMX 3aTpyaHeHUN. OJHAKO B JEUCTBUTENBHOCTH JIEIO
o0crout wuHaye. [lpum o0OCy)JeHMHM BONPOCOB 00 YCIOBUSIX HX OOpa3oBaHUA U
BBIJICICHUS WX TEHETUYECKUX THUIIOB BBICKA3BIBAIOTCS CaMble pa3IU4HbIC, HHOTAA
JMaMEeTPaIbHO TPOTHUBOIIOIOXKHbBIE MHEHHUS.

Hwxe npuBoauTcs onpeneneHne HEKOTOPhIX BUAOB CTPYKTYP.

1. KnacTonuroBsie (00JIOMOYHBIE CTPYKTYPHI).

1.1. AnrynomnceduToBas - CTpyKTypa nceUTOIUTOB, 00pa3oBaHHasl YTI0BAaTHIMU
U TUTOXOOKAaTaHHBIMU 00JIoMKamu (Hike 1,5 cpenHero 6amia OKaTaHHOCTH).

1.2. CeponceduroBas - CTpyKTypa ncedUToNUTOB, 00pa3oBaHHAs OKaTaHHBIMU
o0noMKaMHU (IPU OLEHKE MO MATHOAUIBHOW IIKaJIEe CO CPEAHUM OasioM OKaTaHHOCTH

40, the-distance.ru

1.3. [IcammuToBas (mecuyanasi) - CTPyKTypa Hopojsl, Oojee dem Ha 50 ‘i/o

B bIRG@HUM-@THeFAO:MPaAKTUKE

24

1.4. Angeputopesi [CJpyKTypa mpponabl Oosee yeM Ha 50 % CIOXKEHHOH
~R@INE-dIstance.ru

2. IlenuToBsIe.

2.1. [lenutoBas - CTpyKkTypa nmopojsl, 6osiee uem Ha 50 % CIOKEHHOM YacTUIlaMU
NEIUTOBOM pazMepHocTH - MeHee 0,005 mm.

2.2. 'eneBo-amMopdHasi - CTPYKTypa, XapaKTEpU3YyIOIIascs HaJIUuyueM B IOPOJIe
koutouAHbIx yactull (Menee 0,001 mm), oOpa3yromux cBoeoOpa3Hble KPUBOJIUHEHHBIE
U IPUXOTIUBO U30THYTHIE (POPMBI OHOTO MM HECKOJBKMX MHHEPAIbHBIX arperaTos.
OOpazoBaHue CBSI3aHO C BBINMAJICHUEM BEUIECTBA M3 KOJUIOMJIHBIX PAaCTBOPOB B BUJEC
rene.

3. KpucramioopranoauToBbIE.

3.1. OonurtoBas - CTpyKTypa MOPOAbI, CIOKEHHAS OOJUTAMH, COCTOAIIMMHU W3
KOHLEHTPOB,  paCIOJIArarollUXcsi  BOKPYT  LEHTpainbHOro  sapa.  OoyuThl

XApaKTCPHU3YIOTCA C(i)epI/IqeCKI/I-KOHHGH-TPI/I‘-IGCKI/IM PaCIIOJIOKCHUCM BCIICCTBA. CpGIII/I



BHRGRHUM-OTHET.H0 RPIKTIK
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OOJIMTOB Pa3JIMYaAOT TP THUIIA:

- TUITUYHBIE OOJIUTHI - C EHTPAJIBHBIM AJIPOM, SICHBIMH KOHIIEHTPAMH, C YETKUMHU
rpaHumiamMu, HeOospmoro pasmepa (okomo 0,5 mm), OGomee kpymabie (2-10 MMm) -
MTU30JIUTHL;

- KpyIHbIE 00pa30BaHUs TOrO e TUIA, HO OOBIYHO MEHEee MPaBUIbHON (HOPMBI, C
HEUYETKMMM KOHTYPaMHM, BOJIHHMCTOM TI'paHUIIEH ClloeB, 4acTo 0e3 LEHTPalIbHOIO sjipa -
000OBHHEI;

- oOpa3oBaHMsI, TIOXOKME HA TUIWYHBIC OOJHUTHI, HO 0€3 KOHIIEHTPHUUECKOTO
CTPOEHHUS U LIEHTPAIBHOTO SI/Ipa - TICEBAOOOIIUTHI.

OOpa3yroTcst B pe3yibTaTe KpUCTAUIM3alMU B JIBHXKYLICHCS BOJIE, BO3MOXKHO,
oOpa3oBaHH€ HJAET BO B3BECH; IpPH KOAryJslMU; B pe3yJbTaTe NEPUOAUYHOCTU
KU3HEHHOTO 1IUKJIa OaKTepUH.

3.2. boboBasi - cTpyKTypa, XapakTepHas i HEKOTOPBIX OCAJOYHBIX MOPOJ

(OokcUTOB, men{sh@ -HdiIStJa(ﬁ{@@_&rﬁHMn, KOTOpbIE OBIBAIOT

COCMCHTHUPOBAHLI KOJIJIOMAHBIM BCHIICCTBOM, HHoTraa paCKpI/ICTaJ]J]I/ISOBaHHBIE.

b

HpOTCKaBHII/Il\/f, I10- Mf Y, B CTaIH CHHFC.ECSa " PAHHCTO JUAI'CHC3a.
AR the=dISTaNGE.LUL s

PaCIOJIOKEHUEM COCTABHBIX YaCTEH MOPOJIbI BOKPYT HEKOTOPBIX IIEHTPOB.

4. IHTpaKJIacTOBBIC -  CTPYKTypa, CcpOpMHUpOBaHHAs  HWHTpakKjIacTaMu -
crenuUIeCKUMH TIPOAYKTaMU TIEPEMbIBA OCAJKOB, 00pa30BaBIIMXCS YyTh paHBIIIE.
Cnopno o6ocobnenue stoit rpymmbl. P. ®onk (Folk, 1959) k uHTpakiacTOBBIM
KapOOHAaTaM OTHOCHT BCE TIOPOJIBI, KpOME KapKaCHBIX, MUKPUTA U CIIApHTA.

OnuceiBaeMass  30HAa  CIOXKEHA  OCQJOYHBIMH  TOPOJaMHU  Iasie030s,
JTUCIOIMPOBAaHHBIMA B CKIIQJIKW CEBEPO-CEBEPO-3aMaJHOTO MpOCTUpaHus. bonee
BBICOKHE yBajJbl MPUYPOYCHBI K BOCTOYHON TIOJIOBUHE 30HBI, CIIOXKEHHOW Ooee
TUIOTHBIMU U YCTOMYHMBBIMH MTOPOJaMU MECYaHUKAMH, KOHTJIOMEpaTaMu U TJTUHUCTHIMU
cnannamu. Ilomorne m Gosnee msrkue ¢Gopmbl penbeda XapakTEpHBI IS 3amagHON
TIOJIOBUHBI 30HBI, COCTOAIIEH M3 KapOOHATHBIX IMOPOJ, B KOTOPBHIX IIUPOKO PA3BUTHI

KapCTOBLIC ABJICHUA. Me3o30icKkue u TPCTUYHBIC OTIIOKCHUA 9TOM 30HBI SICHO



BBIPAKCHBI B IIOHMJKCHHAX W IIPCACTABJICHBI KOHTHHCHTAJIBHBIMU IIOpOAaMH, CPCIAH

KOTOPBIX BCTPEUAIOTCS TIMHUCTBIE 00pa30BaHUs ME3030MCKON KOPBI BEIBETPUBAHMUSL.
4.23y4deHue necyaHbIx mopo/i

B oOmeM psmy ocagouHblX oOpa3oBaHWW II€CUAHBIC ITOPOJBI IMPEICTABIISIOT
co00if yacth OoJiee OOIIMPHOTO Ki1acca 00JIOMOYHBIX, WJIM TEPPUTEHHBIX, OTJIOKEHUM,
CIIOKEHHBIX 00JIOMKaMH TOPHBIX TOPOJ U MUHEPAIOB, BOSHUKIIUX MPEUMYIIECTBEHHO
32 CUeT MEXaHWYeCKOTO pa3pyIICHHUs CYIIECTBOBABIIMX paHEe MarMaTHYecKuX,
O0CaIOYHBIX M MeTamopduueckux mopoa. dusuyeckoe pa3pylieHHE MaTESPHUHCKUX
IOPOJT 1 MEXaHUUYECKOe TIepepacnpeielicHrHe 00pa30BaBIINXCS TP ATOM 00JIOMOYHBIX
MPOJYKTOB SIBJSICTCS TJIABHBIM IIPOIIECCOM, OIPEISISIONIMM Hanboyiee XapaKTepHbIC
4epThl 00JIOMOYHBIX TOPOJ.

Mecsamie 1R «CH LGt xommonesron:

1.06510MOYHBIE 3epHA.

BbINO#HMM QTHeT. Mo npakTuke!
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ANTOltRe-diStanca. bl o

HAYYUTHCS PA3IMYaTh 3TU CTPYKTYPHBIE KOMIIOHEHTHI. JTO KacaeTcs U JPYTuX THUIIOB
nopoa. CTyaeHTBl 4YacTO OMMOOYHO OMPEACIAIOT KakK OOJOMOYHBIC MHUHEPAJIBI
MUHEPAJIBI SIBHO ayTUTEHHOTO (BTOPUYHOTO) TIPOUCXOXKICHHUS, 3aMOTHSIIONINE B TTOPOJIC
NEPBUYHBIC MYCTOTHI WM PA3BUBAIOIIUECS 110 MEPBUYHBIM MHHEpajaM. Takue OmMOKH
MIPUBOJAT K HETIPABWIIBHOMY OIIPECIICHUIO THUTIA TIOPOJIBI.

[. O61omounsbIe 3epHa. [Ipu3HaKHU, TO KOTOPHIM OHU ONIPEACIISIIOTCS CIIEAYIOIINE:

1. YeTkrie KOHTYPHI 3€pEH, XOPOIIIO BUIUMBIC B IMMAPAILICIBHBIX MU CKPEIICHHBIX
HUKOJIAX - 3TO PE3KO OTAENAeT 00JOMKH OT IIEMEHTHUPYIOIIEH MacCHI.

2. ITlomuepkuBaHME KOHTYPOB 3€pE€H IUICHKAMU pa3IMYHOTO  COCTaBa
(TIuHUCTOTO, YKEJIE3UCTOrO0), KOTOpBIE 00BOJIAKUBAIOT 00JIOMKH, WIn
KPUCTAUNIMYECKUMH  (PEreHEepallMOHHBIMU)  KalkMaMu, OOBIYHO  KBapICBBIMH,

HapallquBarOIXMU 3CPHA.



B

3. Cneuuduueckas hopma 3epeH, U3MEHSIONMIASICS B JUANa30HE OT YIJIOBATOM /10
OKpYTJION. /[pyeoti ¢popma obromkos Ovimsb He modcem. Eciu B nudde Bbl BUIUTE
3epHa (KpUCTAJUIBI) C XOPOIIIO BEIPAKEHHBIMU KPUCTAIUIOrPAPUICCKUMHU (PopMaMu HITH,
HA000POT, C HESICHBIMH, PACILIBIBYATHIMU, HENPABUIBHBIMH, JAMYaTbIMU KOHTYpPaMH,
TO, CKOpee BCEro, Mepel] BaMU ayTUIE€HHble MHHEpajbl, HE OOJOMOYHOro, a
BTOPUYHOTO, SIMUTE€HETUYECKOTO TPOUCXOKICHUS.

Uckntouenusi, cBsi3aHHBIE CO CiIy4yasMH, Korja oOJIOMOYHBIE 3€pHA HE HMEIOT
YTI0BATYIO WIH OKPYTIIYIO (hOpMY:

1. KondopmHO3epHUCTBIE CTPYKTYPBI, CBOHMCTBEHHBIE OOJIOMOYHBIMIIOPOJIAM,
HaXOJISIIIMMCS Ha CTaJIUM METareHe3a u Mmetamopgusma.

2. Koppo3sus, pacTBOpeHHE OOJOMOYHBIX 3€pEH, 3aMelIeHUE MEeMEHTHPYIOIEH
Maccoil MM BTOPUYHBIMU MHUHEpaaMH, Pa3BUBAIOIIMMUCS MO 00JIOMKaM, BILIOTH JI0
MOJIHOTO WX MCYE3HOBEeHUsl (yHUuTOXeHUs). W, kak cienctBue, m3MeHeHue (PopMbl

otnomson, o) CoeH SERCE k] v empasmnssim,

BOJIHUCTBIMU. HpaBI/I.HBHO pacino3HaTb 06JIOMO‘1HYIO 4acTb B 9TOM CJIy4a€ MOKHO I1O0
I

BH IO ki M. @by koddQeafibfy @il lARKE:
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U JIpyTHM TIRAMBI KPGBCHHBIM TMM3HakaM. Bce 310 TpeOyeT nerampHOTO U
e QD TNE-AISTANCE Ll msorin
BPEMEHEM.

3. Cneuuduyeckuil 00JIMK caMUX OOJIOMOYHBIX (KaK MPaBUIIO0, BTOPOCTEIIEHHBIX
¥ aKIIECCOPHBIX) MUHEPATIOB, HAIIPUMED CIIIOJI, KOTOPhIE UMEIOT IUIACTUHYATYIO opMy.
B nmumdax ux 0OBIYHO MOXHO HaOMIOAATh B IMOMEPEYHBIX IJIOCKOCTH CIAWHOCTH
cpe3ax B BUJE YUIMHEHHBIX TOHKHX denryek. Kpome Toro, moCKOIbKY CITIOIBI SIBISIOTCS
MSTKUMH MUHEpajlaMi, WX IUIACTUHKH, YeIIyHKH MOTYT MpHOOpeTaTh H30THYTHIC
dbopMBbI MO aBlIeHHEM 0oJiee TBEPABIX TOPO1000pa3yoNuX (KBapll U Mp.) MUHEPAJIOB.
Takomy ke 3¢ dekTy caaBIMBaHUS MOXET OBITh MOJBEPIKEH TIAYKOHUT U HEKOTOPHIC
IpyTrue MUHEPAJIBL.

II. [ement. LleMenTupyromas macca, Wil UEMEHT OOJOMOYHBIX MOPOJ — 3TO
BEIIECTBO, 3aMOJIHAIONIEE MPOMEXKYTKH MEXIy 3€pHaMH M OOJIOMKaMH B TOPOJax,

IPEeBpAIlAOIIee PHIXJIBIA 0caToK B 0010MO4YHYI0 mopony (['eomoruueckuii cioBapsb,



1955).

IleMeHT  TIpeACTaBICH  BTOPUYHBIMH  (QyTHTCHHBIMH), B  OCHOBHOM
JUAr€HeTUYCCKUMHA W KaTareHCTUYSCKHMMHU MHHEpaJlaMH, KOTOPBIC IIOKa3bIBAIOT
UCTOPHIO CTAHOBJICHUS M MPeoOpa3oBaHMs MOPOAbI. L[eMEeHT 3amoaHsIeT IpOCTPaHCTBO
MEXIy 3€pHaMHM M, KaK TPaBWJIO, BBITIIAIUT KaK OJHOpoaHas macca. Ho B cocras
IIEMEHTa MOTYT BXOJHUTH JiIBa M 0OJiee MHHEPAIOB, KaXIbI W3 KOTOPHIX 0O0Jagaer
CBOUM CTPYKTYPHBIM THIIOM. B Mpupo/ie BCTpEUaroTCsl TakyKe OCCIIEMEHTHBIC ITOPO/IBI.

B JINTOJIOT U CYyIIIECTBYET ITOHSITHE - 3anoHumenb, WA Mampuxc,
CBOMCTBEHHBI OYCHh MHOTMM IIeCYaHBIM IIOpoJaM CKIamdarelx ooOmacreid. Ilox
MaTPUKCOM IIOHUMAETCS TOHKOE TJIMHHUCTOE BEIIECTBO, B KOTOPOM «IUIABAIOT», HE
COTpHUKacasiCh JAPyr C JpyroMm, o6iomouHble 3epHa. OCOOCHHOCTHIO 00pa30BaHUS
MaTpPUKCa SBJSETCS OJHOBPEMEHHOC OCAXJICHHE TJIMHHCTBIX YacTHUI[ C IEeCYaAHBIMU
00JIOMKaMH.

B srom patﬁ@a@i@tqaﬁ@@qxﬁu KOTOPBIM MOKET OBITh

YCTAHOBJIEHA ayTUTE€HHAs MpHUpoJia MUHEpaioB. Hago uMeTs B BUAY, YTO LIEMEHT, KI:;

B bIRO S M- QT Y@ TN FDSHTIHEES
neMeHTOM. OBl MOLy#=Qa3zB{BAThCA MO POIOMPUYHBIM 3€pHAM, OCTATKaM OPraHW3MOB,
oy MO @QINEAISIAN GE.LL U, mpioacs
ayTUTC€HHBIX MUHEPAJIOB CJIETYIOIIHNE:

1. HWamomopdu3m - CyIIECTBOBAHHME COBEPIICHHBIX  KPUCTALTUIECKHUX
OTpPaHUYEHUH 3€PEH, JIUIICHHBIX CIEA0B MEXaHMUECKO 00pabOTKH.

2. B cinydae HenpaBWIbHBIX KPUCTAIIMYECKMX OYEPTAHUN - MOJYUHEHUE
KOHTYpaM pacroJIOKEHHBIX PSIOM B 00pa30BaHHBIX paHee KPUCTAIUIOB MIIH OOJIOMKOB.

3. BeicTunianue u BBITIOJIHEHUE TOP, KaBEPH U TPELIHH.

4. IlpucytcTBHe B BHJI€ HHKPYCTUPYIOUIUX (BBINOJHSIOMINUX, 3aNOJHSIOIIMX
MyCTOThl KPHUCTAJUIOB), KPYCTU(DUKALMOHHBIX (0OpacTaroluX, HampuUMep, OCTATKU
OpPraHM3MOB KPHCTAJUIOB) WJIM pPEreHepalMOHHBIX (0OpacTaHMe KpHCTajllaMd KBapla
KBaplIEBBIX 3€PEH) KAaEMOK.

5. 3amenieHre 00JIOMOYHBIX 3€PEH BEIIECTBOM, HMEIOIIUM OTUETIMBYIO CBS3b C

OCMCHTOM.
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6. XapakrtepHas ¢opMa KpUCTAUNIMYECKUX arperaTtoB, CBUAETEIbCTBYIOIIAs 00
00pa30BaHUM UX IO OPTaHUYECKUM OCTATKAM.

7. «Huctbie», mpo3pauHble 3epHa 0€3 CJIeI0B BBHIBETPUBAHMS WM PACTBOPEHUS,
HO 4acTO COJAEp’KAlllMe BKIKOYEHHUS, 3aXBAUYCHHBIE B MPOLIECCE POCTA, YTO XAPAKTEPHO
JUISl BTOPUYHBIX MUHEPAJIOB.

[II. ITopoBo€ MPOCTPAHCTBO, WJIA MYCTOThI, MOPbL. ITO MPOMEKYTKH MEXIY
OTJEJIbHBIMM 3€PHAMHM, CJIIATAOIIMMU MOPOJIbI, @ TAKXKE IMYCTOTHI pa3MepoM 110 | MM B
TBepAbIX opoaax (I'eonormueckuii cnoBapb, 1955).

[Topsl ObIBatOT TEpBUYHBIE M BTOpWUYHBIE. B mporiecce OTIOKEHUS YUCTHIN
IIECYaHBIN 0CaJI0K, KaK MPABUIIO, SIBJIETCS CHJIBHO NOPUCTHIM. HO nake B 3TOM cirydae
HOPBI MOTYT 3alOJHATHCS 00Jiee MEJIKUM aJeBPUTOBBIM MIJIM TNIMHUCTHIM MaTE€pPHAIOM.
OdopmuBLIMECcs MecyaHble MOPOAbI OOBIYHO XOPOIIO CIIEMEHTHUPOBAHBI U HE HUMEIOT
IOp WM Majonopuctsl. Ho Bce-Taku M3-3a y4aCTKOBOT'O PAa3BHUTHS LIEMEHTA WJIU €T0

OTCYTCTBHSI nopo%h@npﬁ‘iﬁat@ﬁe@@ _uF 0RO PaCIpOCTPAHEHO.

ITopel - BaXHBIM CTPYKTYPHBIM JJIEMEHT II€CYAHBbIX II0POJ, KOTOPBIA HECET
e

B blRQH HAM- kS Fuhd el et K
0 TOM, MOXCP JTU 1@ pIBJISITHCSl BMECTUHHINEM JKUJIKUX M Ta30BBIX ITOJE3HBIX
I/ICKOHaelim fg‘@ iﬁk&&dﬁ&bﬂ@@mﬁ&p, ux hopmy u
IO, KOTOPYIO OHU 3aHUMAIOT.

4.313y4eHune rIMHUCTBIX IIOPOA

['nmuHuCcTBIE MOpOABI —  TpYNNa  OCAJOYHBIX  TMOPOJ,  O0Opa3oBaHHBIX
MEJIKOAUCIIEPCHBIMUA MHUHEPAJIAMU  CIIOUCTBIX M  CJIOUCTO-JIEHTOYHBIX CHJIMKATOB,
ONPENEIIAIONINX XapPAKTEPHbIE CBOMCTBA NOPO 3TOU IPYMIIBI.

[Ipouecc ¢hopmupoBaHHs TIIMH, KaK U JPYTUX OCAJOYHBIX IOPOJ, COCTOUT W3
HECKOJIBKUX ITOCIIE0BATENbHBIX CTaIAM:

- 00pa3oBaHuE 0CAIOYHOr0 MaTepuaa;

- IEPEHOC, WJIM MUTPALINsl, BELIECTBA;

- HaKOIIJIEHHE Ocajika (CeIMMEHTAIINs );
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- MpeoOpa3oBaHKE OCa/IKa B OCaI0YHYIO FTOPHYIO MOPoAY (JIUTOreHe3).

K sToMy Kitaccy OTHOCATCSI OPOABI ¢ MPe00IaJalouM pa3MepPOM YacTHUI MEHEe
0,01 ™MM; 3HaYMTENbHAs 4YacTh NPEACTABICHA TOHKOAUCHEPCHBIMU YacTHIIAMHU
pasmepom menee 0,001 mm. Knaccudukanusi TIUHHCTBIX TOPOJI OCHOBaHA Ha MX
MUHEpaJIbHOM cocTaBe. (OCHOBHBIMM MHUHEPATBbHBIMU THUIAMU TJWH SIBISIOTCS
KaOJIMHUTOBBINA, THAPOCTIOAUCTHIA U MOHTMOPUJUIOHUTOBBIN (MHOT/IA BaXKHYIO POJIb
urpaer emié oAuH IIIMHUCTBIM MUHEpal — NaJlbITOPCKUT). B kauecTBe mpumeceit MOryT
OPUCYTCTBOBATh KapOOHATHbIE, TEPPUICHHBICE WM HMHBIE KOMIOHEHTHI. MX
MPUCYTCTBUE, KaK U Y ONHMCAHHBIX BBIIIE MOPOJI, OTPAKAETCA B Ha3BAHUM (HAIpUMep,
MeCYaHuCTasl TJINHA).

BoOnu3u nocenka YcTh-MaHbsl HAXOIUTCA MECTOPOXKACHIUE OCHTOHUTOBBIX TJIMH.
OO0mue nporHo3HBIE pPecypchl OCHTOHUTOBBIX TJIMH Y CTh-MaHBUHCKOW IUIOLIAAM
OLICHUBAIOTCA B 25,3 MJIH. KyO M.

BeHTOHHTOtBhF@M S‘tﬂa ﬂ’@@a?FMHOHG?,HBIM HCKOIIaCMbIM,

3TO OOYCJOBJIEHO IIMPOKUM CIEKTPOM TIPUMEHEHHS JaHHOTO BHA nonesHII:

B bIRQH HMM. OFHOT-FQ. RRaKT Ke
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OCHTOHUTOBBI}= TJIN THQCSTCS: OCHFOIOPQIIKA IS TMPUTOTOBICHUS OypOBBIX
paCTBopJn f@‘@ih @)ﬁ i&@r@eoxenlujeﬁ, (OpMOBKH B
JUTEMHOM TIPOU3BOJACTBE; TMPUTOTOBJICHUS CMECEU JUISI HKOJIOTHYECKUX ILICJIEH,
NPUMEHSIEMBIX  TpU  pa3auBax HePTH U HEPTENPOAYKTOB; B  IHIIEBOU
MIPOMBITIUICHHOCTH JIJI1 OYHUCTKA W paHUPOBAHUS B TMPOU3BOACTBE PACTUTEIHHOTO
Macja U BHHA; B CEIbCKOM x03siicTBe kak BAJ[ (Ononmornyecku akTHUBHBIE TOOABKU) U
zp.

B nacrosmee Bpemst Ha TeppuTopuu bepe3oBCKOro panoHa BEAETCS MOATOTOBKA
K BBEJCHHMIO B JKCIUTyaTaluio Y CTb-MaHBUHCKOTO MECTOPOXKIECHUS OEHTOHUTOBBIX
ruH.  [loaroToBieHa MPOEKTHO-CMETHAs JIOKYMEHTAlMsd Ha Pa3BEAKYy 3TOTO
MECTOPOXKJICHUS, KOTOPOE€ B HACTOAILIEE BpeMs MNPOXOAUT TIOCYJAPCTBEHHYIO
skcnepTusy. Ilpum OnarompusTHOM WHBECTUPOBAHUU TIPOCKTA BBITYCK T'OTOBOM

npoaykuuu B 00beme 300 ThIC. TOHH B I'OJl MOXKET HayaThcs yepes 3-4 rozaa.



the-distance.ru
BbInONHUM OTYET NO NpakTuke!
info@the-distance.ru
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5. Ponb mipoueccoB BBIBETPUBAHUSA

BriBeTpuBanne —  OTKpBHITas JAWHAMUYECKAs CHCTEMa  MEXaHHYECKHX,
GU3NYIECKUX, XUMUYCCKUX M OHMOJOTHYECKHX IMPEoOpa3oBaHWii M HOBOOOpA30BaHUS
TOPHBIX MTOPOJ] M OCATKOB B YCIOBHSIX MMOBEPXHOCTHON YaCTH JTUTOCHEPHI.

N3BepkeHHBIE TOPHBIE TOPOABI B YCIOBHUSX 3€MHOW IMOBEPXHOCTH (HAIAYUS
CBOOOJTHOTO KHCIIOPOJa, BOJBI, YIJICKHUCIOTHI W JPYTUX AarcHTOB BBIBETPHUBAHMS)
MEPEXOAAT B YCTOWIMBBIC MUHEPATLHBIE ()OPMEI.

[Tpu BRIBETpHBAHUY H3BEPKEHHBIX MOPOJ OCHOBHBIC M3MEHECHHSI MPOUCXOIAT 32
CYET TIOJNICBBIX IIMATOB C OOpa30BaHUEM CKPBITO- WJIH TOHKOKPUCTALIUYCCKUX
MUHEPAJIOB: CEPUIINTA, KAOJWHA, COCCIOPUTA, IICOJUTOB W TMp. XOPOIIO H3BECTHO
U3MeHeHue anpouTa (a) u anoptuta (0), COMPOBOXKAAIOIIEECs MOSIBJICHUEM KAOJIMHUTA!

a) 2NaAlSi;Og + 3H,0 + 2CO, — Al,Si,05(0OH)4 + 2Na+ + 2HCO; — +4Si0?;

o cnsitf) @e HSTANGO. oo

['maBHOM OCOOEHHOCTBIO TpOllecCa BBIBETPUBAHMS SIBISETCS IOCTEIIEHHOE
e

B bIR@FHIM QT4 T-H0Q. FRaiTUKe
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IMOpoOAbl s 1 M@ACPpU I 6SITCSI, U3MEHSIOT, CBOU XI/IMI/IKO-MI/IHepaJIBHBIﬁ COCTaB,
e NEOQDINE-JISIANGE Ll omoens
pa3pyLIarTCs.

NuTeHcuBHOCTD IIPOSABJIICHUA BBIBCTPHUBAHHA 3aBHCHUT OT MHOI'MX IIPUYHMH —
«MOOIN» arcHTOB  BBIBCTPpUBAHUS, COCTaBa IIOPOJ, TCOJIOTHYCCKOIro CTPOCHUA
MECTHOCTU U T. A. HaI/I60JI€e CUJIbHO BBIBCTPHUBAHUC IIPOABIIACTCA Ha ITOBCPXHOCTH
3eMJId, KyJAa OOJIerdyeH JOCTYN areHTam BbIBETpMBaHMs. ['JyOMHA MPOHMKHOBEHUS B
TOJIIY 3CMJIM arcHTOB BBIBCTPHUBAHUA 3aBHUC OT CTCIICHU TPCHIMHOBATOCTU IIOPO/I,
packpbITUsi U TIIyOuHBbI TpeunH. Hambosee riyOOKO OHM MPOHUKAIOT MPU HATHMYHUH
TEKTOHUYECKUX TpemMH H  pa3ioMoB. (OO0iacTb aKTUBHOIO  COBPEMEHHOTO
BBIBETpUBaHUA JOCTUT; TIyOuHBI 5—10 M. [IpOHMKHOBEHHIO areHTOB CIOCOOCTBYET
WHXKEHEpHAasl IeSITEILHOCTh YeJIOBeKa (MPOX0/IKa TOHHENEH, MaxXT U T. 1.).

HHaTeHcuBHOCTD BBIBCTPUBAHUS HAXOAWUTCA B 3aBHUCHUMOCTHU OT COCTaBa ITIOPOA.

Pazpymienuio  cmocoOCTBYIOT —Pa3HO3EPHUCTOCTh U KPYMHO3EPHUCTOCTH  IMOPO/I,



Ka4yeCTBO IPUPOAHOTO LIEMEHTA.

Bo3zzeiictBue Ha 3eMHYIO MOBEPXHOCTb, Ha TOJIIM CKaJbHBIX TOPHBIX MOPOJ
npolecca BBIBETPUBAHUS NPUBOAUT K OOpPA30BAaHUIO KOPbI BBIBETPHUBAHMS, KOTOpas
COCTOUT W3 BUJOM3MEHEHHBIX BBIBETPUBAHMEM TOPHBIX MOPOJ WM NPOIYKTOB HX
pa3pyuienus. [IpoayKTsl BBIBETPUBAHMS TOPHBIX IOPOJ, OCTAIOLIMECSs Ha MECTE€ HX
oOpa3oBaHMsI, HOCAT Ha3BaHue 3J0BHs. Becerqa BHIHO, Kak 5IIOBHM OCTENEHHO
NEPEXOAUT B CBOIO «MaTEepUHCKYyIO» mnopoay. [lo cocrtaBy oH mpencraBisier coOoil
CMECh C OOJIOMKOB 3TOM TOPOJBI U TJIMHUCTOrO Marepuana. HeckanbHble MOPOIBI,
3aJIETal0IIMe HAa JTHEBHOM MOBEPXHOCTHU, TAKXKE MMEIOT KOPY BBIBETPUBAHHUS, HO OHA B
OOJIBIIMHCTBE CIy4aeB HE MMEET YETKOM 30HAJIbHOCTU. BepxHss yacTh KOpbI OOBIYHO
ObIBa€T TMpeACTaBlieHAa [1€CYaHO-NbUICBATO-TJIMHUCTOM Macco, a HIKHAA —
00JIOMOYHBIM MaTEPHUATIOM.

Bunbl BeIBETpUBaHUA:

[Ipouecc *lh@&n@ iISFtIaFn}J@@{(.)¥MHHOM y4aCTUM MHOTHX

Ar€HTOB, HO POJIb UX IIPH 3TOM JaJICKO HCOJHHAKOBA. IIo nHTEHCUBHOCTHU BO3,Z[CI>10TB1;

BbiNoAHKWM QTMGT £ Hoal K HAKR

33

MPUHSTOx BbI b TPU = BEIA BBIBETpPUBAHUS: (PU3NUYECKOE,
XHMquJ(mlf@J@im a-deI]S){a n Ce . ru

®u3NUeCcKOe BHIBETPUBAHUE BHIPAKAETCA MPEUMYIIECTBEHHO B MEXaHUYECKOM
IpoOsieHnH nopoj 0e3 CyIECTBEHHOI0 U3MEHEHHUs X MUHEpaIbHOro coctana. [lopoabt
IpoOsATCsT B pe3yibTare KoJjieOaHUs TeMIIEpaTyp, 3aMep3aHusi BOJbI, MEXaHUYECKOU
CUJIbl BETpa W YJIapOB IECUMHOK, MEPEHOCHUMBIX BETPOM, KPHUCTAUIM3ALUU COJEH B
Kanwuispax, JaBJIeHUs, KOTOPbIE BOSHUKAET B MIPOIIECCE pPOCTa KOPHEHW pacTeHUH U T. 1.

Bonbiyto poib B 3TOM pa3pylICeHHH HWrParOT TEMIEPATypHbIE sBJICHUA. B
YCIOBUSIX 3€MHOM TOBEPXHOCTH, OCOOCHHO B IYCTBIHSIX, CYTOYHBIE KOJeOaHUs
TEMIIEpaTyp JOBOJIbHO 3HAYUTENIbHBI. Tak, JIETOM B JIHEBHOE BpeMsl MOPOJIbI
HarpeBatoTcst 10 + 80 °C, a Houblo ux Temmneparypa cHuxkaerca g0 + 20 °C. Kpome
MONIEPEMEHHOI0 HArpeBaHUs M OXJIAKICHUS Pa3pylIUTEIbHOE JCHCTBUE OKa3bIBAET
TaK’)K€ HEpaBHOMEPHOE HArpeBaHHE IMOPOJI, YTO CBS3aHO C PA3TUYHBIMHU TEIUIOBBIMU

CBOﬁCTBaMH, OKpaCKOﬁ " pa3MCpPoOM MHUHECPAJIOB, KOTOPBLIC COCTABJIAKOT 'OPHBIC ITIOPOIBI.



Ha xoHTakTax OTAENBbHBIX MHHEPAJIOB OOpa3ylOTCS MHKPOTPEHIMHBI W IMOPOJa
MOCTEIMEHHO PacraaeTcs Ha OT/IeTbHbIC OJIOKU U 00JIOMKH Pa3audHON (hOPMBI.

XHWMHYECKOE BHIBETPUBAHKE BHIPAKACTCS B Pa3pyIICHUU TOPHBIX TMOPOJ IMyTEeM
pacTBOpEHHMsI M HW3MEHEHUsi HuX cocTaBa. Haubosjee axkTUBHBIMH XHMHYECKUMU
peareHTaMH B 3TOM MPOILECCe SIBISIOTCS BOJIA, KUCIOPO/, YIJIEKUCIOTa U OPraHUYECKUE
KHUCIIOTHI.

[IpocreiimiiM BUAOM XHMHYECKOTO BBIBETPHBAHUS SIBJISICTCS pACTBOPCHUE B
Bojie. JIeTKO pacTBOPSIIOTCS KaME€HHasi CoOJib, THUIC. Pa3pymuTenbHOe JeicTBUE
OKa3bIBaeT Ipoliecc ruaparanuu. [[ppuMepoM MOXKET CIIyUTh TEPEXOJ] AaHTUIPHUTA B
ruric CaSO4+ 2H,O = CaSO42H,0. 3Otor mnpomecc CONpOBOKIAACTCS PE3KUM
yBenuaeHneMm oorema (10 50—60 %), yTo BRI3BIBACT pa3pyUIUTEIHHOE JIaBJICHNE TUTICA
Ha OKPYXAIOI1E €ro MOPObl.

Buonoruueckoe (oprannueckoe BEIBETpPUBAHUE).

mpomnser b @ EHSTRANGE Plufece rmmeresrensiocm

KUBBIX OpraHu3mMoB u pacteHuil. [lopoasl apoOsATCI W B 3HAYUTENHBHOU Me[ie
]

B bIRQRE M. QTHeT.H0 NPaKTUKe
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PaeTeHT U K 0COOCHHO MHKPOPPTaHU3MBbI (0aKTEpUU, MUKPOOBI U Ap.)
|

" Hn3mplsmc Q H, ame“pnumﬂe KHUCIIOTBI U

COKH, KOTOpBI€, B CBOIO OY€pejlb, BEChMa aKTUBHO B3aMMOJICUCTBYIOT C MUHEpaJIaMH

TOPHBIX MOPOJI, pa3pyLIaOT UX, GOPMUPYIOT MUHEPATIbHBIE HOBOOOPa30BaHUSI.



6. M3ydeHue reojgormuecKou AesiTeIbHOCTH TEKYYHX BOJT

Ilox TeKydynMu BOJAMHM IOHHUMAIOT BCKO BOJY, CTEKAIOIIYIO IO IMOBEPXHOCTH
CyIlIM, HAYMHAsl OT MEJIKUX CTPYEK, BOZHHUKAIOIIUX BO BPEMs JOXKICH U TasHUS CHera,
JI0O CcaMbIX KpYIHBIX peK, NoaoOHbIx Bonre, Amypy, Amazonke. Texkyuue BOJbI
ABJIIOTCS CaMbIM MOIIHBIM M3 BCEX 3K30T€HHBIX (PaKTOPOB, MPeoOpa3yroInux
MIOBEPXHOCTh MAaTEpUKOB. Paspymias ropHbIE MOPOJABI M NEPEHOCS MPOAYKThI HX
pa3pylieHus B BUJE TajbKH, MECKA, TJIMHBI U PACTBOPEHHBIX BEIECTB, TEKYYHE BOIBI
CHOCOOHBI B TEYEHHME MMJUIMOHOB JIET Cpe3aTh Jake CaMble BBICOKHME XpeOThHl U
CPaBHATH UX C MPUJIETAIOIIMMH pAaBHUHAMU. B TO k€ BpeMs BBIHECEHHBIE UMH B MOPS U
OK€aHbl NPOMYKTHI PA3PYLICHUS TOPHBIX IOPOJ CIIYXaT TIJIABHBIM MATEPHAIOM, M3
KOTOPOT'O BO3HHUKAIOT MOIIHBIE TOJIIIY OCAIKOB.

Bce pexn 3eMHOTO 1mapa BBIHOCSAT 3a TOJ B MOPE B PACTBOPEHHOM U MEXAHUYECKU

B3BCIICHHOM COCtChkeOﬁdlssta{nGeﬂHru IMOJIYUYCHHOI'O 3a CUET

paspylieHusi Cymu. OTO PaBHOCUIBHO OOIIEMY TMOHIKEHUIO €€ TMOBEPXHOCTH L

B bl Rk M-OFHET-F10 {HOAHAMK S
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pa3pylIAreb Ky4HX ueJIOM Ha3BIBAIOT 3PO3UEH (OT JIarT.
"pa%ezlm f@@ib dy a n@:&mn U'IpI/IHLII/IHI/IaJ'IBHO
OTJIMYAIOIIMEeCS Jpyr OT Jpyra Mo CBOMM pe3yibTataM. llepBasi u3 HHUX - pa3MbIB
(IUHEWHBIN pa3MbIB). DTO pa3pylIuTedbHas padoTa PYCIOBBIX BOJHBIX MOTOKOB, TO
€CTh BPEMEHHBIX WJIM MOCTOSHHBIX PYYbEB U pek. Bce oHM cTpemsTcsl Bpe3aTh CBOE
pPyClIO B MOBEPXHOCTh 3eMJIM B BHjE OoJiee-MeHee TIyOOKOW PBITBHUHBI, TPOMOUWHBI,
oBpara. CoBceM UWHON QOpMON MNPOSBIEHUA Pa3pyLIMTEILHON pabOThl BOJBI
SIBJISICTCSI CMBIB (ILTOIIAIHON CMBIB, a0ssiiust). [lox cMbiBOM OHMMArOT paboTy BOJIBI,
CTEKalUIeH MO CKJIOHAM BO BpeMsl JOXKIACH WIM TasHUS CHETOB. DTOT BPEMEHHBIN
CKJIOHOBBI CTOK BBIpa)KaeTcsi JUOO B BHUJIE CIUIOIIHOW TOHKOW TIEJIEHBI BOJbI,
JIBUTAFOIIICHCS 110 TIOJIOTOMY CKaTy, JJM0O B BUJE T'YCTOM CETH MEJIKUX CTPYEK, KaxKiaas
U3 KOTOPBIX SIBIISETCS KaKk Obl MUHUATIOPHBIM PYyYECHKOM.

[Ton BAMSHWMEM IUIONIAAHOTO CMbIBA IPOUCXOJUT  BBINOJAXKUBAHUE U

Criia’)kxuBaHHC CKJIOHOB, 0611166 BBIPABHHUBAHUC ITOBCPXHOCTH CYIIH, YMCHBIICHHUC e€



BEPTUKAJIBHOTO pacuieHeHUs. IHBIMH CI0BaMH, IJIOIIAJHON CMBIB IPUBOJUT K IIPSIMO
IPOTUBOIOJIOKHBIM pe3yJibTaTaM [0 CPAaBHEHHUIO C JMHEHHBIM pa3MbIBOM. Pexu u
py4bd, TPOU3BOIAIINAE JUHEUHYIO DPO3HUI0, U MEJIKHE CTPYWKH CKIOHOBOTO CTOKA,
OCYILIECTBIISIONINE IUIOMIAHON CMBIB, CO3/Ial0T COBEPIIEHHO PA3JIMYHBIE 10 COCTaBY U
CTPOEHHUIO OTJOXKEHHUS, HIPAIOIINE HEOJUHAKOBYIO pOJIb B O0OIIEM KOMILIEKCE
KOHTUHEHTAJIbHBIX OCA/IKOB.

Ecnu ckopocts Boabsl HuuTOKHO Maja (0,1-0,7 cm/cek), nBukeHue €€ B pyclie
SBJISIETCS JIAMUHAPHBIM, CTPYH BOJBI MapajuiedbHbl JJIMHHON ocH pycna. IIpaktuuecku
e JaKe paBHUHHBIE PEKU M PY4dbH O0O0JIAIAal0T TOpa3go OOJBIIUMHU CKOPOCTSIMHU
tedenus (0,5-2,5 m/cex). JIBuxenue BoAbl OyAeT TypOyJIeHTHBIM UM BUXpEBbIM. [Ipu
3TOM B TOJIIE BOABl BO3HUKAIOT 33aBUXPEHUS, KOTOPBIE H SIBISIIOTCA OCHOBHOM
NPUYMHON pa3MbIBA JIHA U CTEHOK pycClla, MEPEHOCA MO0 TEYEHUIO Pa3MBIThIX YaCTHII.
PaspymmuTenbHas cuina MOTOKA MPSAMO 3aBUCUT OT CpPEIHEH CKOPOCTH TEYECHHS U

CTCICHU Typ6ynet’rh@ —d i Sta n Ce . ru

Pabota pex M pyub€B 3aBUCUT U OT UX MHOTOBOJHOCTH, T.€. MAccChl BOJIEI,

B bR R A M-QF4H 0F.H 0.8 PakHake
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BOJIbI B REKAX gMECHS 10 £€30HaM roJjas Pa3zgnyaroT maBoJoOK ,KOrJa pacxo] MOTOKa
e HQQINE=AISIANCE LL nsnen. 5
MEXKEHb PYCJIO HE IEJIMKOM 3aTOIUIEHO BOJOW. Bo Bpems mmaBojKa ypOBEHb BOIbI
MOJAHUMACTCSI, U PYCJIO 3aMOJHSAETCS B OOJbIIEH ero 4acTu win neiaukoM. OCoOEHHO
CHUJIbHBIN MaBOJOK, COITPOBOXKIAOIIUNCS pa3IuBOM, Ha3bIBACTCS
MOJIOBOJIbeM. XapaKTep H3MEHEHHs pacxojia BOJbI B TEUYEHHE T0Jla, OCOOEHHOCTHU
MaBOJIKOB,  CTENEHb  OOMeJeHWs peku U T.J. - BC€  ITO  HOCHUT
Ha3BaHUE TUIPOJIOTHUECKOro peknuma. OH paziMyeH IS pa3HbIX PeK U OmpeaesseTcs
KJIUMAaTOM,  KOJIMYECTBOM  OCaJKOB M  JpyruMu  (dakTopamMu.  AKTUBHYIO
pPa3pyLIUTEIbHYIO U CO3UAATEIbHYI0 PA0OTy PEKH MPOU3BOIST TJIABHBIM 00pa3oM BO
BpEMsI TTaBOJKOB.

JIroOoi BOAHBIA TOTOK, JABMXKYIIUKUCS IO 3€MHOW MOBEPXHOCTH, IPOU3BOJUT
paboTy, 3aKIIOYAIOUTYIOCS B pa3pyILICHUU TOPHBIX MOPOJI, IEPEHOCE U NMEPEOTIOKEHUN

MPOIYKTOB X pa3pyIICHHUS.



B

JKuBast cua IBYOKYIIEHCS BOJBI B HYDKHEHW YacTH CKJIOHA Tropas3o 0oJIbIle, YeM B
BepxHed. [loaToMy B HWIKHEM 4YacTH CKJIOHAa BOJa HAUYMHAET PHITH cebe pyclo,
uMmeromee (GopMy pPBITBHHBI C KPyThIMH OOpTamMu. JTa PHITBUHA CO BPEMEHEM
pacmpocTpaHsieTCsi BBEpPX MO CKJIOHY, MOKa HE JIOCTUTHET €ro BEpIIMHBI (MOMSTHAs
spo3us). B pe3ynbraTe MOXET BO3HUKHYThH II€Jlasi CETh Pa3BETBIEHHBIX OBPAros,
MIPOMOMH WJIM PEYHBIX JIOJIUH.

Touka y TOIHOXHUS CKJIOHA, OT KOTOPOM HAYMHAETCS pa3MbIBaHHWE OBpara
(TonmmHBI) W HIDKE KOTOPOM HE pacmpocTpaHseTcs yriayOJeHWe PpPHITBUHEI,
Ha3bIBaeTCA 0a3MCOM 3PO3UU JAHHOTO oBpara (AoJuHbI). PocT AonuHBI UAET MPOTUB
TE€UEHHUsI TOTOKA OT yCThA (0a3uca 3po3un) K BEpXOBbIO, T.€. PErPECCUBHO, MOMNATHO. [1o
Mepe pocTa NPOJOJbHBIH TPO(HIb THUINA JOJUHBI IO HAMPABICHUIO K YCTHIO
MIOCTENIEHHO BBINOJAXNUBAETCSA, OCTaBasCh KPYTbIM K BepmuHe. [Ipoumcxomut 3TO
TMOTOMY, YTO SHEPIHsl OTOKA M IPOU3BOAMUMAS UM paboTa onpenensaroTCs MacCol BOJIbI

n cxopoctsio e =S ERIYE Q- Urven ysacre sommsn

(oTKyna Havaloch €€ pa3BUTHE) YKIOH pycjia CTaHeT JAOCTaTOYHO TMOJIOTHM,
a

b LicdidMed It & Puch Ol Kkl e
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7. N3yuenune HpU3NYECKUX U BOJTHO-(PU3UMUECKUX CBOMCTB FOPHBIX MOPO/T

OCHOBHBIMHM BOJHBIMU CBOMCTBAMH TOPHBIX MOPOJ, UCIOJIb3YEMbIE MPU OLICHKU
CTPOUTEIIbHBIX CBOMCTB TOPHBIX MOPOJ, SIBJISIFOTCS:

- BJIQKHOCTh

- BJIarOE€MKOCTb

- BOJIOOTa4a

- BOOOIIPOHULIAEMOCTD

BnaxxHocTs:

B mpupoaHbIx yclOBUSAX TOpHBIE MOPOABI B TOM WA MHOM CTENEHU COJEpIKAT
BOJLY.

I'pyHTBI TO BIQXHOCTU OBIBAIOT: MAaJIOBJIAKHBIC, BJIAXXHBIE M HACHIIICHHBIC
BOJIOM.

Pt~ EHSERANEGE Jhpuenne ooveva sorst 5

o0Opa3siie Kk 00beMy TTOp B HEM U OTPaKaeT JOJII0 3aMIOJTHEHUS IOP BOJOM.

B bINoAHUM-0TH@THO-FRIKTMKE!.
Tsnio@the-distance.ru

BnaroemMkocTh — CIOCOOHOCTH TOPHBIX MOpPOJA TNPUHUMATh, BMELIATh U
yAEpKUBATH OMNPEJCIEHHOE KOJIMYECTBO BOJbI. [1o BUIaM BOJABI B TOPHBIX MOPOJAX
BJIArOEMKOCTh OBIBA€T: TUTPOCKOIINYECKAs, MOJICKYIApHAsl, KalUIsIpHAs, TTOJTHASI.

ITo cTreneHu BIAro€EMKOCTH PA3IMYAIOT IOPOJIBIL:

- BEChbMa BJIaroeMkue (Topd, riauHbl, CYTJIMHKH);

- cnabo BiaroeMkue (Me, peIXJIble IeCYaHUKH ):

- HEBJIarOeMKHe (CKalbHbIE TIOPOJBI , IECKH , TAJIEUHUKN).

Bonoornaua — cnocoOHOCTh BOJIOHACHIIIEHHON MOPOABI OTIABATh YacThb BOAbI
nyTeM CBOOOJHOTO CTEKaHMs MOJ JAECWCTBUEM CHIIbI TSXKECTH, JIMOO B pe3ysbTare
BO3JIeHCTBUS (OTKayku W T.M.). OLEHUBaeTCsl MPOLEHTHBIM OTHOILIEHHEM OObema
cBOOOHO BBITEKAIOIICH U3 TOPHOM MOPOABI BOJIBI K €€ 00beMYy.

Bonoomaqa BO3pacCTacT C YBCIMYCHHUCM KPYIIHOCTH YaCTHUI ITOPOJIbI OTKpBITOﬁ
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MOPUCTOCTH, TPEIUTUHOBATOCTH U C YMEHBIIICHUEM CMAaYMBAEMOCTH.

DTO OCHOBHAs XapaKTEPUCTHKA, HCIOIb3yeMass TMpH BbiOOpe cmocoba
BOJIO3AIIIUTHI TOPHBIX BBIPAOOTOK, pacyeTa CeTH JAPEHAXHBIX CKBAXKUH, MHTCHCUBHOCTH
CHUKEHUS YPOBHS BOJIbI PY BOJOTIOHMKEHUS U JP.

IToponsl ¢ xopouiei BOOOOTIaYel: TPaBUid, IECOK.

ITopoasl ¢ HU3KOM BOAOOTAAUEH: TJIMHBI, CYTJIMHKH.

BogoHenpoHuIiaeMocTh — CIOCOOHOCTh TOPHBIX MOPOA MPOITyCKaTh depe3 cebs
cBOOOIHYIO BOAY IIPU HAJIMYMHU HAMOPHOTO rpagueHta. KonnmuecTBEeHHO ompesensercs
kodppunmertrom punpTparuu (KPD), T.e. 00beMOM BOJIBI, MPOXOASIICH Yepe3 eTUHUILY
MIOBEPXHOCTH B CJAMHMILY BPEMCHH IIPH HAMOPHOM TPAJAWCHTE PABHOM EAMHUIE WU
CKOPOCTBIO TIEpEMEICHHSI BOJIBI B TOPOAAX.

Benuuuna kosdduimienta QuibTpalldd 3aBUCUT OT pa3Mepa U CTPYKTYphI
MIOPOBOTO TMPOCTPAHCTBA, CBOWCTB (UIBTPYIOMICHCS KUAKOCTH ¥ HaIMpaBIICHUS

= tHE-dIStance.ru

Ilo crenenu MNPOHHULIACMOCTH BCC IIOPOJAbI YCIOBHO INOAPA3ACIIAIOTCA Ha T

BbiROITHUM OTYET NO NpakTuke!
Hanpougiiaem JOYTIOPHBIC) » TORHBIE TOPOJbI — IPAKTUYECKH HE
BN V] (] (211 a1 =300 [Ty £-TaTor- Yo | IS,
KBaplUUThI, TPAHUTHI U TIP.
CnabGoHernpoHuiiaeMbie TOpHbIC MOPObI — Jiecc, cyriuHku ¢ K =1-0,001 m/cyT.

XOpOIHO IMPpOHUIACMBIC — TIICCKH, IICCHAHWKHU, TPABCIINTBI, TPCHIMHOBATBIC

U3BECTHSIKU, MeJI, Meprenu u 1p. ¢ KO>1 m/cyr.
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B

8. I/I3yquI/Ie H OIINCAHHUC I'COJIOTNYCCKUX U MHIKCHCPHO-TI'COJIOTNYCCKUX SIBJICHUM

[IpupoaHbIe TEOTOTUYECKUE MPOIIECCHI SIBISIOTCS PE3yJbTaTOM T'€OJOTHUYECKON
paboThl BOIBI, JIbJIa, BETpa, TpaBUTAIMH. Bce TIeoJOrHYecKre MpPOIECChl, KOTOPHIC
OKa3bIBAIOT BIIMSIHUEC HAa WH)XCHEPHBIE COOPYXKEHHUS (Ha BBHIOOP KOHCTPYKIMH WU THII
dbyHmamMenTa, Ha BBIOOp croco0a MPOU3BOJACTBA padOT) U, COOTBETCTBEHHO, BIWSHUE
WHKCHEPHBIX COOPY)KEHUI Ha CYIIECTBYIOIIYIO I'€OJIOTHUYECKYI0 OOCTAaHOBKY H3y4aeT
HayKa TeoJuHAMUKA.

K omacHBIM Te0JIOTHYECKUM SIBJICHHSM H MPOIIECCaM OTHOCSITCS 3EMIICTPSICCHHUS,
AKTUBHBIA BYJKAHW3M, HABOJHCHUS, ITyHAMH, CMEPYM, KapCT, OIOJI3HU, OOBAJIHI,
MHOTOJICTHSISI MEp3JIOTa, CEWCMHYHOCTh, CENH, TCOXHMHUYECKHEe aHoMainu. B
WH)XCHEPHO-T€OJIOTMYEeCKON MPAKTHKE B TIEPBYIO OYepeIb CIEAyeT YUHTHIBATh KapcCT,
OTIONI3HMU, OOBaJIbI, CEIM, W3MCHEHWS MHOTOJICTHEH MEpP3JI0ThI, IPOMEp3aHHue,

|
nomsmeryio ol fHR=CHGEEN G Flefre  nomo omucars >ma
]

IIPUPOJHBIC SBJICHUSA, HO 00s3aTeJIbHO IMPOAHAIMU3UPOBATE HX B3aWMOBIIMSHUC HF'M
]

bkl fddndd A Dl @ ol Hodui [ @il TKE
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Kapcer 3TO OKYTHOCTh TEQOTHYLCKUX MPOIECCOB MU CO3JAaHHBIX HMHU
;IBJIeHI/IﬁI n;t@@ .Eb e Fodjfgf/aﬁrs]ﬁ@ per'rL@l)eHHeM TOPHBIX
nopo. OH o0yciaBnuBaeT 00pa3oBaHUE MMyCTOT, pa3pylIeHUE, U3MEHEHUE CTPYKTYPHI U
COCTOSIHUSI TIOpOJ, BO3HUKHOBEHHE OCOOOTO BHJA JBWKCHHS TMOJ3EMHBIX BOJI,
TUIUYHBIX JEMPECCHOHHBIX (popMm penbeda (BOPOHKH, MPOBaAJbI, TIOHOPHI) U PEKUMY
pek (cyxue dyactu pycen, cudonbl u mp.). Kapct Hambosiee HempuemiieM Mpu
BO3BEJICHUH IUJIOTWH, CO3JaHWHM BOJOXPAHWIMIN, KAHAJIOB W TYHHENEW. 3ammra ot
OMACHBIX TOCJTEACTBUN KapcTa JTOCTHTACTCA CO3JaHUEM MPOTUBO(DUIBTPAITMOHHBIX
3aBeC, HKPAHUPOBAHUEM, HCKYCCTBEHHBIMH KOJIbMAaTaKaMH WJIU MPHUCIOCOOJICHUEM
KOHCTPYKIIMM COOPYXEHHH K TPHUPOIHBIM YycioBusiMm. KapcroBanuio Hambomee
HOJIBEP>KEHbI PACIIPOCTPAHEHHBIE KapOOHATHBIE MOPOABI U 3aJIeKU KaMEHHBIX COJied
(CosIHOM KapcT).

Hecymass cmocoOHOCTh 3akapCTOBaHHBIX TOPOJ B MAacCHUBE OMNpEIENsIeTcs

06HII/IMI/I HJI1 CKAJIbHBIX TPYHTOB IIapaMCTpaMH W HAJIMYUCM KaBCPHO3HBIX ITYCTOT,



BKJIFOUAsl IPOCIOM W TPELIMHBI, COJAEPKAIIUE PBIXJIbIM 3anoJaHUTENb. PacdeTHbie
MOKAa3aTeIu CHKUMAEMOCTH, COINPOTUBJIEHUS CABUTY M JIONYCTUMOM Harpy3ku
ONPENEISAIOTCS MO CTENEHU 3aI0JHEHUSI TPEWMH U MOJIOCTEN, COCTABOM, COCTOSIHUEM U
TEKCTYpOM 3alIOJIHUTEIIS.

[TomyyeHne KOJMYECTBEHHBIX XapaKTEPUCTUK CHKHUMAEMOCTH U COMPOTUBIICHUSA
CIABUTY 3aIIOJHUTENS IIYCTOT U TPELIUH OYEHBb CJIOXHO BCIIEICTBUE HEOAHOPOIHOCTH
€ro coctaBa M MOIIHOCTU. JIabopaTopHbIe METOAbl UCCIAEIOBAHUM JTAIOT MCKAKEHHBIC
Mogenu. [lo3ToMy NpUMEHSIOT METOJIBI OIBITHBIX HArpy30K HA IITAMIIBI, B PACUETHBIE
MOKAa3aTeNId BHOCATCA HEOOXOAMMBIE MOMPABKH.

BoponponuiiaeMocTs 3akapCTOBAHHBIX MOPOJT 3aBUCUT OT TMIPABIMYECKON CBS3U
MEXKJy KaBE€pHAMHU M TPELIMHAMH, BBIAECISIOT MOPHUCTO - SYEUCTYHO U TPELIMHHYIO
BOJONPOHHIIAEMOCTh. Ha cTerneHp M XapakTep pa3BUTHS KapcTa OKa3bIBAET BIIMSHUE
WHTEHCUBHOCTb JBUWKEHHS BOJBI MO TpellMHaM. PacripocTpaHeHHble B OOpTax MOJIUH

TPELIUHBI 60pT0Btrh@pe @i@t@aﬂ@@(le@KapCTOBaHHHMH.

Onoia3Hu H  0O0BAaJIBI CBSI3AHBIC FpaBHTaHHOHHOﬁ YCTOI\/'I‘H/IBOCTBIO CK.TIOHOF.

B 5IROSHAM, OTH @ T-HO-H RAKFHKS
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pacUIICHEHHOM=PEITh JMHAX PEK, kOTIIOBUHAX 03€p U MPUOPEKHBIX 30HaX. [Ipu
CTpOI/ITCJIEQ;fO@iheX- di&ia naﬁe, . F}L}Ieneﬁ, MOCTOB,
MyTETPOBOJOB CYIIECTBYIOIIHNE OMOJI3HU M OOBaJbl HEPEIKO AKTUBU3UPYIOTCS WIIU
BO3HHMKAIOT HOBBIC JiepopMaIiiy CKIIOHOB.

B ecrecTBeHHBIX YCIOBUSAX (OPMHPOBAHWE CKIOHOB TMPOUCXOIUT TIOJ
BO3JICHCTBUEM psZla TEOJOTUYECKUX IPOLIECCOB, U3 KOTOPHIX HAMOOJBIIYIO POJIb
UTPAIOT CMEIICHHWE IIOPOJ TOJ BIUSHUEM CHJIbI TsoKecTd. s miaThOopMEeHHBIX
palioHOB HamOoJiee XapaKTEepHBI OIMOJ3HU, PA3BUBAIONIMECS MPEUMYIIECTBEHHO B
TIIMHUCTBIX TOPOAAaX WM TIOPOJaX, COJAEpIKAIMX TIMHHUCTBIE mpociou. J[ns ropHo-
CKJIQYaThIX  pAOHOB, CIIOXKEHHBIX B  OCHOBHOM  CKQJIbHBIMA  TIOPOJAMH,
rpaBUTAIIMOHHBIE JaedopManuu Oojiee pa3sHOOOpa3Hb W TPEICTaBICHBI OOBajaMw,
OTIOJI3HSIMH, OTOJI3HAMHU-00BAIAMH, OCBHIIISIMU, KAMCHHBIMH JITABUHAMU, CEJISIMU.

OrnoJyi3HEM HA3bIBAGTCS  CMEMICHHE TOPHBIX TOPOJ, CJIAralolluX  CKJIOH,

MpCaACTaBJIAIOIICC coOou CKOJIB3iAICC  ABHKCHHUC  BCICACTBHC MCXAHHUYCCKOI'O



pa3pylleHHsT HMMHU TEYEHHMs DOpOJA CKJIOHa WM €ro ocHoBaHusA. OmnonsHu
pacnpocTpaHeHbl TPAKTUYECKHA TTOBCEMECTHO MO OeperaM peK U OBparoB, MOATOMY MpHU
IPOEKTUPOBAHUH M CTPOUTENILCTBE THIPOTEXHUYECKUX COOPYKEHHW C HUMH MOYTH
BCEr/la MPUXOUTCS CUUTATHCS.

MHoroneTHsst Mep3/10Ta LIMPOKO PACIPOCTPAHEHA HAa BOCTOYHBIX U CEBEPHBIX
paiionax Poccuu, 3anumasi okosno 70% Ttepputopuu. 3aKOHOMEPHOCTSIM €€ CTPOEHUS,
pacnpocTpaHeHusi, HCTOPUU (POPMUPOBAHUS M YCJIOBHUSIM OCBOEHHS MOCBSIICHA
HayKa Mep3ioToBeneHue. [lepexoq Mep3nplX MOpoJ B TalO€ COCTOSIHUE IPU
CTPOMUTENBCTBE M JKCIUIyaTallUM TPAaHCHOPTHBIX MarucTpaiel, >KUJIbIX MAacCHUBOB U
COOPY)KEHHI MOXKET CYUIECTBEHHO CHHU3HMTh HECYIIHE CBOWMCTBA TPYHTOB WJIU
YBEJIMYUTH UX BOJOMPOHULIAEMOCTb, @ TAK)KE BBI3BATh Psjl HEOIAronpusATHBIX (PU3UKO-
re0J0rM4eCKHUX IPOLECCOB.

MHoroneTHeMep3IbIMA ~ (BEYHOMEP3JIBIMUA)  HA3bIBAIOTCS  JIFOOBIE  MOPOBI,

oveomme opad{MD CHEERREE rfladpemme » cooen coorase

JEa, €CJIIM OHU HAXOOATCA B MCP3JIOM COCTOSHHUHN Oounee 3 ner.

B bIN@FH-+HAM.- QT H@ TR R aKT Ke
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OTIPENIEAIOT CBONCT B TIEPUOJ] FAPEXQ/Ia U3 MEP3JIOr0 COCTOSHUS B TalO€ U B
=l IQ@ThEe-distance.ru

N3meHeHne TEepMHYECKOTO PEKHMMa M BIIAXKHOCTH TIOPOJ PE3KO HM3MEHSET HX
bu3HKO-MeXaHUYECKHE M (DUILTPAIIMOHHBIE CBOWCTBA M TIPUBOJUT K BOSHUKHOBEHUIO H
pPa3BUTUIO  HEONArONMpUSTHBIX  (DU3MKO-TEOJOTHYECKHX  SBJICHHM: TEpPMOKapcCTa,
MOPO3HOTO My4YeHHs, COTUGIIOKIMN (OIUIBIBAHUIO CKJIOHOB, BKJIIOYas BeCbMa
noJyiorue), oOpa3oBaHus Hajezaeil, 3abonaunBaHus U Jp. TepMOKapCTOM Ha3bIBAIOT
IPOLECCHl BOBHUKHOBEHUS B TOJIIIE MHOTOJIETHEMEP3JIBIX TOPOJI OJIOCTEN, IPOCAIOK U
o0pa3oBaHus OTpHUIATEILHBIX (opM penbeda (3amaarH, BOPOHOK, KOTIIOBHUH, JTOKOUH),
MIPOUCXOMSAIINX B PE3YJITATE BHITANBAHMSI JICJITHBIX BKIIIOUCHUHN U 3aJICKEH.

[ToBbIIIIEHHAS! CEUICMUYHOCTh HMMEET MNPUPOJHYKD TEKTOHHYECKYIO OCHOBY.
Opnrako macmiTaOHBIE TEXHOTCHHBIE SBIICHUS (OTKA4Ka MOA3EMHBIX BOJA, HEPTH, rasa,
NESTENHHOCTh KPYMHBIX KapbhepoOB M IAXT, JKCIUTyaTallds BOJOXPAHMIIWI) MOTYT

MOBBICUTh CEHCMOOIIACHOCTD TGppHTOpHﬁ.



3aKJIYEHUE

B nmanHoii paboTe M3IOXKEHBI OCHOBHBIE TMIOJIOKEHHUS IO T'E€OJIOTHH,
TUIPOT€0JI0TUU U TTIOYBOBEJICHUIO.

N3pickaTenbHas IpaKTUKa IIPOXOAUIIA B OI'VII
«KoMOMHAT«DNEKTPOXUMITPUOOD.

W3bickaTenbHble paboThl mpoBoauInch B CBepIOBCKOM 001acTu, T.JIecHOM.

PaccMmoTpenbl OCHOBBI KpucTajiorpaduu, MHHEpPAJOTUM M TeTporpaduu ¢
ONMKMCAaHUEM MOPOA00OPA3YIOMIMX U PYJIHBIX MHUHEPAJIOB U PACIIPOCTPAHEHHBIX TOPHBIX
opoJ.

OxapakTepu30BaHbl AHAOTEHHBIE W DK30T€HHBIE TE€OJOTMYECKHUE MPOLECCHl, U
apieHust. CAellaH akIleHT Ha OMACHBIE B IKOJIOTMYECKOM CMBICTIE SIBJICHUS.

Onucansl tch@ao d‘i@‘t@ HC@@(F OTMM, TUAPOJUHAMUKE,

TUAPOTr€OXUMUU U NHKEHEPHOW F€OJIOTUU.

BbINONHUM OTYET No NpakTuke!
info@the-distance.ru
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