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1 BBEAEHUE

Baxnyto dvacth TeopeTHuecko M TPO(PECCHOHATBHONW  MPAKTHUYECKOW  TOJITOTOBKH
00y4aroImuXcs COCTABIISIOT MPAKTUYESCKHUE 3aHATHSL.

CocraB M conepikaHHEe NPAKTHUYECKHUX 3aHATUI HaIpaBlIeHbl Ha peanusanuio denepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEAHEr0 MPOPECCHOHATHLHOTO 00pa30BaHMS.
Benymeld — OuIaKTH4eCKOM — LEIbI0  NPAaKTUYECKUX  3aHATHH  sBisercss  (OpMHpOBAHHE
npoeCCUOHATBHBIX ~ MPAKTUYECKUX YMEHHMH (YMEHM BBINOJIHATH ONpEACICHHbIE JeHCTBUS,
onepauuy, HeoOXOAMMbIE B MOCIEIYIOIEM B MNPO(ECCHOHAIBHOM JESITENbHOCTH) HWIM Y4eOHBIX
IIPAKTUYECKMX YMEHUI BBINOJIHATH ONpEIENCHHbIE JEHCTBMs, ONEpaluu, HEoOXOIuMble B
MOCTeTIyIONEM B MPO(HeCCHOHAIBHON A TEeIbHOCTH.

B coorBerctBUM ¢ paboueil mporpaMMoil y4eOHOW JUCHMIUIMHBI «OCHOBBI T'€OJIOTHH,
reoMop}oIoruy, MOYBOBEICHHS» IIPELYCMOTPEHO IPOBEACHUE IPAKTUYCCKUX 3aHATHH.

B pe3yinbrare X BBIIOJHEHMSI, 00Y4arOIUNCs JODKEH:

ymemb:

V1 BemmonHATh nemmdprpoBanre a3pohOTOCHIMKOB U KOCMO(OTOCHUMKOB;

VY2— yuTaTh re0IOrH4ecKoil KapThl U MPO(GUIN CIEHUAIBHOTO Ha3HAYEHUS;

VY3 cocTaBiATh ONMCAHNUSA MUHEPAJIOB;

VY 4— BBINOIHATH IOCTPOEHUE IE€OJOTUYECKOTO pa3pes3a C OTPaKEHUEM JIMTOJIOTUH,
crpaturpaduu;

V5 onpenensTh TUIBI IOYBOOOPA3YIOIIKX MTOPOJ IO 00pa3LaM;

VY6 onpenensiTb MEXaHUUECKUN U (PU3UYECKUI COCTAB U BOJHBIN PEXKUM I10UB.

ConepxaHue MpPAKTUYECKMX M JAOOpAaTOPHBIX 3aHATHUM OPHUEHTHPOBAHO HA TMOATOTOBKY
00y4JaroIuxcs K OCBOCHHIO MpodeccroHanbHOro (-bix) Momyist (-Jeil) mporpaMmbl MOATOTOBKH
CHELMAJIMCTOB  CPEAHEr0 3BEHAa IO  CIELUAIbHOCTH U OBJIAJNCHUIOHPOPECCUOHATbHHIMU
KomnemeHuyuamu:

1K 1.2- BeinonssATs TOnorpagu4eckue CbeMKU pa3InyHbIX MAaCIITa0oB.

I[IK 1.5- BpmonHATh AemudpupoBaHUE a’po- W KOCMHUYECKUX CHHUMKOB [UIS TIOJYYCHHS
uHpopmanuu 06 00beKTax HEABMKUMOCTH

IIK 4.1 - TIpoBoauTh NmpoBepkH U 00cieAOBaHUs A1 oOecrieuyeHus] COOM0JeHHUsT TpeOOBaHMI
3akoHoarenbcTBa Poccniickon denepannu.

IIK 4.2 - IIpoBOANUTH KOJIMYECTBEHHBIM W KAYECTBEHHBIN y4eT 3e€Mellb, IPUHUMATh y4acTue B UX
VMHBEHTapHU3alii U MOHUTOPHHTE.

[TK 4.3 - Ocy1iecTBasTh KOHTPOJIb UCIIOIB30BAHUS U OXPAHBI 3eMEITbHBIX PECYPCOB.

I1K 4.4 - Pa3pabatbIBaTh NPUPOJOOXPAHHBIE MEPOTIPHUSATHS.

A Takxke pOpMHUPOBAHMIO 0OULUX KOMNEMEHUUIL:

OK 01 Bri6upaTh criocoOsbl pemieHus 3agad npodecCHOHaIbHON 1eATeIbHOCTH TPUMEHHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 03 IlnanupoBaThb U peaqu30BBIBaTh COOCTBEHHOE MNPO(ECCHOHATBbHOE M JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATENBCKYIO I€ATENbHOCTh B ITpodeccnoHanbHOM cdepe, UCT0Ib30BaTh 3HAHUS
10 (hMHAHCOBOM I'PaMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYaIUIX

OK 07 -ConeiicTBOBaTh COXpaHEHHMIO OKPYXKAIOLIEH Cpeibl, pecypcocOepeKeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KJIMMaTa, MPUHIUIBI OEpPeKIMBOTO MPOU3BOJACTBA, FPPEKTUBHO AECHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIIHSIX.

Brinonnenue o0yyaromuxcst IpakTHYeCKUX padoT 1mo yueOHol aucuuruiiHe « OCHOBBI FeOJIOTHH,
reoMop(hoIoryu, MOYBOBECHHS» HAIIPABJIEHO HA:

- 0000wenue, cucmemamuzayuio, yenyOneHue, 3axKpenienue, pazeumue U Oemanu3ayuro
NOTYYEHHBIX MeOPemudecKUx 3HAHUll N0 KOHKPEMHbIM memMam y4eOHOU OUCYUNTUHDL;

- 8bIPAOOMKY NPU peuleHUY NOCMABNIEHHbIX 3a0ay NPOPECCUOHANLHO 3HAYUMBIX KAYeCmE, MAaKux
KaK camocmosamebHOCmb, OMEEmMCmeeHHOCHb, MOYHOCMb, MEOPYECKAs UHUYUAMUEA.

[TpakTHyeckue 3aHATUS MPOBOAATCS B paMKax COOTBETCTBYIOIIEH TEMBI, IOCIE OCBOEHUS
TUIAKTUYECKUX €IMHHUL, KOTOpble oOecrneynBaloT HaJIWyhe 3HAHUM, HEOOXONMMBIX [UId ee
BBITIOJTHEHUS.



ZMETOAUYECKHUE YKA3AHUSA

Tema 1. OcHOBEI Te0JIOTHH
IIpakTuyeckoe 3ansaTue 1
«YTeHHE reoIOrNYecKoii KapThl U MPo(u/iei cnenuajibHOr0 Ha3HAYEHUD).

Ilesib: HAYYUTHCS YUTATH T€OJIOTUIECKUE KAPThI U MPOQPHITH CIICHHATLHOTO HA3HAUCHHS.
Bbinosinus padory, Bl Oyjaere:

YMETB:

-4UTaTh I€OJIOTUYECKUE KApThl U MPO(UIN CIEIMaIbHOTO Ha3HAYCHUS;

-onpenessiTh Gopmbl penbeda, THITH TOYBOOOPA3YIONTUX MTOPOSI;

-aHaJIM3UPOBATh JUHAMUKY U T€0JIOTHUECKYIO ACSITeIbHOCTD MTOA3EMHBIX BOJI.
MarepunanbHoe obecrnieyeHue:
MynsTuMeAnIHbIE CPEICTBA XPAaHEHUS, IEpeJaul U IPEICTaBICHUs HH(OPMaLIUK.
yq€6HO-MeTO[[I/I‘-IeCKa$I AOKYMCHTAlHA, JUIAKTHUICCKUC CPCACTBA.

3ananue:
1.03HaKOMbBTECh C KPATKUMH TEOPETUYCCKHUMHU CBEICHUSIMHU
leonornyeckass kapra — 3T0 TrpadUvecKoe M300pKEHUE HA IUIOCKOCTH BBIXOISAIIAX Ha

3€MHYIO0 TIOBEPXHOCTh I'€OJIOTMYECKHX TEN B OINPENEIIEHHOM Macuimabe N YCI08HbIX 0003HAYEHUSX.
['eomornveckasi kapra sIBISETCS OJHUM M3 CAMBIX HEOOXOJWMBIX HHCTPYMEHTOB HE TOJBKO JUISA
I€0JIOr0OB, HO M Ul MHOTUX JAPYTHX CIEHUAIUCTOB. Y MEHHE MOHUMATh SI3bIK KapThl U MCIIOJIb30BATh
€ro B HayYHOU M MPAKTUYECKOH NEATETHHOCTH HEOOXOAMMO JUTSI IF0O0TO CIIeNHAINCTa, PadOTAIOIIETO
Ha 3emsie. OCOOEHHO Ba)XKHO 3TO JJIS CHELMAIMCTOB 3KOJIOIMUYECKOro MpOoQuiIs, KOTOpbIE IMPU3BAHBI
BCECTOPOHHE YUYMTBHIBaTh B CBOEH paboTe MaHHBIE BCEX HAYYHBIX AUCHUIUINH, 3aHUMAIOMIUXCS
U3yYEHHEM OTJEJIbHBIX KOMIOHEHTOB IPUPOAHBIX U AaHTPOIOI'€HHBIX KOMIUIEKCOB.

['eomoruyueckasi KapTa MpeAcTaBiIsAeT co00U rpadUIecKyr0 MOJIENb, OTPAKAIOUIYI0 OCHOBHBIC
YepThl Fe€0JOrMYECKOr0 CTPOEHUSI MECTHOCTH. ['eonornyeckre KapThl CTPOATCS Ha TOMOrpapuuecKoi
OCHOBE C HCIOJB30BaHWEM a’pO(OTOCHUMKOB M KOCMHUYECKHMX CHUMKOB. Ha He#l mokasbiBaercs
pacrpocTpaHeHHMEe ¥ COOTHOLIEHHWE  pa3HOBO3PACTHBIX  OCAJOYHBIX, MarMaTHYeCKUX U
METaMOP(HUIECKUX TOPHBIX IOPOJ, BBIXOJSAIIMX HAa TOBEPXHOCTh. UTEHHE T'€OJIOTUYECKOH KapThl
TpeOyeT omnpenenéHHBbIX 3HAaHUM, TPEHUPOBKM M HaBblka. Camoe IJaBHOE MPH 3TOM — HAYUHUTHCS
OTIPEJIENIATH BO3PACT, COCTAB, a TAK)KE HAIPABIICHUE U YTIIbI MAJCHUS CIIOEB TOPHBIX TIOPOJ.

[Tpu cocTaBieHUM BCeX IeOJOrMYECKHX KapT UCIOJIb3yeTcs OOIIeTpUHSTAas [IBETOBAs LIKaa.
OmnpeneneHHBIMA IBETaMU 0003HAYAETCS BO3PACT OCAJOYHBIX, BYJIKAHOT€HHBIX U METaMOP(PHUIECKUX
MOPO/I, a TAKXKE COCTaB MHTPY3UBHBIX MarMaTu4eckux nopoA. Kaxnas cucrema reoXpoHOJIOrHUECKON
mKansl (Tabn.1) Ha reonoruyeckod kapre o0O0O3HAYaeTCs OMNPEJCIIEHHbIM I[BETOM (HampHuMep,
KeMOpuICKasi — CHHe-3€JIeHbIM, JIEBOHCKAas — KOPUYHEBBIM, KAMEHHOYTOJIbHAsI — CEPbIM, IOpCKas —
CUHUM U T.I.) U OyKBEHHO-LIM(POBBIM HHAEKCOM (Hampumep, HHIEKC «J1» o3HadaeT «xopcKas
cucTeMa, HIKHUM oTaen»). OTaensl KakI0i CUCTEMBbl OKPALIUBAIOTCS IIBETOM CUCTEMbI PA3IMYHBIX
OTTEHKOB (00JIee TEMHBIN TOH COOTBETCTBYET O0Jiee APEBHUM TOJpa3/IeICHUsIM, a 00Jiee CBETIBIN —
MoJoasiM). Hampumep, oOpa3oBaHMsl HIKHErO OT/eNa JAEBOHCKOW CHUCTEMBI MOTYT MMETh TEMHO-
KOPUYHEBYIO, CPEIHETO OT/eNia TOW K€ CHCTeMBl — KOPHUYHEBYIO, a €€ BEpXHEro OT/Ae]a — CBETIIO-
KOPUYHEBYIO OKpacKy. I'eoxpoHosjoruueckas (crparurpaduyeckas) IIKaia, TJe yKa3aHbl WHAEKCHI
JOHOTEM, 3pareM (TPYIIl CUCTEM) CHCTEM W OTIEINIOB, a TAK)KE MX I[BETOBAs pacKpacka NMpUBEICHA B
Tabm. 1.

WHTpy3UBHBIE MarMaTHYeCKHe TIOPOABI HW300paKaroTCs Ha T'EOJOTHUECKHUX  KapTax
pa3nUYHBIMHM L1BeTaMH (0ojiee MHTEHCHMBHBIMHU, YeM IIB€Ta CTpaTU(UIMpPOBaHHBIX 00pa30BaHUil), B
3aBHCUMOCTH OT UX COCTaBa: KPACHBIM — KHCJIbIE TIOPOABI (TPAaHUTHI, TPAHOAUOPUTHI, TPAHOCHEHUTHI),
JIMJIOBATO-PO30BBIM — CPEIHUE IOPOJbl HOPMAJIBHOTO psijia INEIOYHOCTU (IIMOPHUTHI); 3€JCHBIM —
OCHOBHBIE 1OPoAbI (raddpo); GHUONETOBBIM — yIbTPAOCHOBHbBIE (JIYHUTHI, IEPUAOTUTHI U BO3HUKIIHE
32 UX CUET CEPIIEHTHHUTHI); OPAHKEBBIM - YMEPEHHO-IIEIOYHbIE CpeIHHE (CUEHHUTHI) U LIeTOYHbIE



nopoabl (HedeNMHOBBIE CHUEHHTHI, ypTUTHI). Ciemyer oOpaTHTh BHUMAaHUE W 3allOMHUTH, YTO B
OTJIIMYUE OT CTPATU(UIIMPOBAHHBIX 00pa30BaHMIA YeM TEeMHEE OKpacka MHTPY3WH, TEM OHU MOJIOXKE.
CocTtaB HMHTPY3MBHBIX IIOpOJ, KpPOME OKpacku OOO3HAayaercss eme MU OyKBEHHBIM HMHIEKCOM
(Mcnonb3yrTCsl OYKBBI TpeUYecKoro andaBuTa), a Takke 0Opa30BaHHBIC 3a UX CUET CEPIIEHTHHUTHI).
Bo3zpact HHTPY3HUBHBIX MarMaTu4ecKux Mmopoja 0003HavyaeTcst OyKBeHHOUM(POBBIM HHICKCOM (TaKUM
ke, KaKk ¥ Yy CTpaTU(UIIMPOBAHHBIX OOpa30BaHWI), KOTOPBIA 3allUCHIBACTCS TOCIE OYKBEHHOTO
uHjeKca cocraBa. Hampumep, nnaekc D1 o3HauaeT «rpaHuThl paHHEIEBOHCKOTO BO3pAacTay, a MHACKC
O3 — «rab0po TO3THEOPIOBUKCKOTO BO3pacTay. OTH IBETAa M MHACKCHI 00s3aTEIbHBI ISl TEOJIOTOB
BCEr0 MHUpA, MOITOMY 3Hasi WX, MOKHO IPOYUTATh I'€OJIOTHUECKYIO KapTy, COCTABICHHYIO B JIFOOOH
CTpaHe, JJa)Ke He BJIaJiesi HHOCTPAHHBIMHU SI3bIKAMH.

Ha xpynmHomacmTaGHBIX (a WMHOTZa M Ha CpeaHE- M MEJIKOMACIITAOHBIX TE0JIOTHYECKUX
KapTax) Ha BETOBOH (oH (0003HAYAOIIUI BO3PACT CTPATU(UIIMPOBAHHBIX U COCTAB WHTPY3HBHBIX
00pa3oBaHMii) OOBIYHO HAHOCHUTCS JIOTIOJIHUTENbHBIA Kpan (MPUHSATHIE IITPUXOBbIE O00O3HAYECHUS
COCTaBa TOPHBIX TOPOJ — TECYAHWKH, TJIMHBI, KBAPIUTHI, THEHCHI TPAHUTHI, CIAHIIBI, N3BECTHSIKH,
6azanpTel W T.0.). K coxaneHuto, OOmENpUHATHIX (YTBEPKIACHHBIX  MEXKIYHApOIHBIMU
TCOJIOTUYECKMMHU COTJIANICHUSIMU) IITPUXOBBIX YCIOBHBIX O0O0O3HAUYEHWI TMMOKa HeT. XOTsA Ha
OOJIBIITMHCTBE TEOJOTMYECKUX KapT MECYaHUKHA 0003HAYAIOTCS TOUYKAMH, U3BECTHSIKU — IITPUXOBKOH,
HATIOMUHAFOIIEH KUPIIMYUKH, @ TPAHUTBI — KPECTUKAaMH U T.J1. KpoMe Toro, Ha reojorudeckue KapThl
HAHOCSTCS DJIEMEHTHI 3aJIeTaHUsl CIO0EB, FEOJIOTMYECKIE TPAHHIIBI U Pa3pbIBHBIC HAPYIICHUS (C HUMHU
MO3HAKOMHUMCSI TTO3/IHEE).

Takum 00pa3oM, reojormyeckas KapTa MO3BOJSET CYIUTh O BO3PAacTe TOPHBIX IMOPOJ, UX
MPOCTPAHCTBEHHOM PAaCIPEICIICHUH, COCTaBE M YCIOBHSX 3ajeraHus. | €0oJIOTMYecKue KapThl
COIIPOBOKAAIOTCS CTPATUTPAUUIECKUMHU KOJIOHKAMH UM pa3pe3aMu, C METOJUKOW TOCTPOCHUS
KOTOPBIX MBI TAKXK€ MTO3HAKOMUMCSI ITO3KE.

Tabmmna 1 O6mast reoxpoHoNIOTHYecKas MKaia GaHepo30s ¥ KpUNTo30s (JOKeMOpus)

DoH /| Dpa/sparema [Tepuon / cucrema WNunexc BpemenHoii naTepBa
HOHOTEMA
YeTBepTUUHBIN 0 — 1,8 man.7IET
Kaiino3zoiickas | (kBaptep) (Ceposamo- | Q
Jrcenmaiii)
Heorenosblit N 1,8-23 mnn.7IET
(XKenmuwuit)
®danepo3oit [TaneoreHoBbIi p 23-65 muH.JIeT
(XKenmoopanorceswiit)
Menosoi (3enenviir) | K 65-145 manH.aer
Meso3olickas FOpckwii (Cunui) J 145-200 muH. ner
TpuacoBslii T 200-251 mutH.JIeT
(@uonemosuiii)
[lepmcknii P 251-295 mnH.er
(Opanorceswiil)
[MTaneosoiickas KameHHOYTOIBHBIH 295-360 muH.JIeT
. C
(xap6on) (Ceputit)
JleBoHCKHMI D 360-408 mutH.JIET
(Kopuuneswiii)
Cunypuiickuii S 418-443 muH.JIeT
(I'psizno-3enenviil)
OpaoBHUKCKHI O 443-490 mnH. net
(Borommuwiir)
KemOpwuiickuii € 490-535 muH.JIET
(Cune-3enenwiir)




AKpoH / |D0H / 20HOTEMa |Opa / spaTema Ilepuon / |Mupekc |BpemenHoil nnTepBan
aKpoTema crcTeMa
Bennckuii |V 535-600 mutH.JIET
[Mo3naui /" |To3auuii / RF 600-1030 muH.JIET
[Tporepo3oit  |BepxHM BEpXHUH pudeit 3
(pasnuunvie  |mpoTEPO30it Cpennuii pudeit RF; 1030-1350 mun.steT
OMmeHKu Paununii / RF; 1350-1650 mmm.1€eT
p0306020 HIDKHUN puden
yeema) Pannuit / 1650-2500 muH.JI€T
HIDKHMH KR
POTEPO30i
(xapemnuii)
Apxeit [To3nuuit / 2500-3150 muH.JIeT
(paznuunvie  |BepxHMIA apxei LP
ommenKu (JIomuit)
JUN08aMO- Pannwmii / Bonee 3150 mun.tet
P0306020 HIWKHUWA — apxeu SM (xax MuHuMyM 10 3800)
yeema) (Caamwit)

[Tpumeuanue: KypcuBoM B KpyIJIBIX CKOOKaxX yKa3aH LBET, HNPUHATBHIA Ui 00O3Ha4YeHUs
cTpaTuUIMPOBAaHHBIX 00Pa30BaHUI JAHHOTO BO3pAacTa HAa T€OJIOTHYECKUX KapTax.

CryneHTbl BBINOJMHSIOT 33JaHUSl IO ONPEAETICHHUI0 BO3pacTa M COCTaBa TOPHBIX IOPOJ,
pacro3HaBaHUIO UHTPY3UH Pa3IMYHOTO COCTaBa, N300paKEHHBIX HAa yYEOHBIX T€OJIOTUYECKUX KapTax
(c UCroNb30BaHUEM LIBETHOM M€OXPOHOJIOIMYECKOH LIKaNbI, JETeH bl K KapTe U CTpaTUrpapuueckon
KOJIOHKH).

VYueOHblil MaTepuai. YueOHble Ie0JIOrHYecKue KapThl KPYITHOTO WM CPEeJHEro MaciTaa.

MeTtouka paboTHlI.

[Tpu pemeHuH pa3iIUYHBIX HCCIENOBATEIbCKUX M MPAKTUYECKUX 33724 HEPEIKO BO3HMKAET
HEO0OXOJIMMOCTh TIOCTPOUTH T'EOJIOTMYECKUN pa3pe3 B BEPTUKAIBHON IUIOCKOCTU. ODTO HECIOKHO
CclienaTh, OCHOBBIBASICh HA M300paKEHNHU T'€0JIOTHYECKOI CUTYalluu B TOPU30HTAILHON MJIIOCKOCTH (Ha
KapTe WK IUIaHe).

YepTéx, HA KOTOPOM T'€OJOIMYECKOE CTPOEHHE H300pakaeTcsi B BEPTUKAJIBHOU IUIOCKOCTH,
Ha3bIBAETCS eeonocuyeckum pazpesom. IloctpoeHne paspeza yno0OHO BBINOIHATE HA JUCTE Oymaru c
MWIIMMETPOBOM pa3sMeTKON (MUISTUMETPOBKE).

Brons BepxHero kpasi JmcTa MUJUTMMETPOBKH OTKJIQJBIBACTCS TOPU3OHTANbHAs Oa3zucHas
JIMHUSA, JUTMHA KOTOPOH COOTBETCTBYET JJIMHE JIMHUU pa3pe3a B macimtadbe kapTel. K e€ HauanpHOW U
KOHEYHOW TOYKaM TMPOBOMATCS NEPHNEHAWKYISAPHl — BEPTUKAJIbHBIE JIMHWUM, HAa KOTOPBIX
OTKJIA/IBIBAIOTCA OTMETKU BBICOT. Kakx mnpasuno, 6vloupaiomcs 0OUHAKOBbIU 20PU3OHMANbHLIU U
BEPMUKATILHBIN MACUMADbL, HO NPU 2OPUSOHMATLHOM U OYEHb NOJO20M 3AJe2AHUU 2OPHLIX NOPOO,
BEPMUKANILHBIN MACUIMAD 00bIYHO 8bIOUPAEMC 8 HECKONbKO pa3z KpYnHee 20pU30HMAlbHO20 (3a
UCKTIOYEHUEM 2OPHbIX PALUOHO8 C CUNbHO PACUNIeHEHHBIM penvegom). Jlnana3oH MIKalbl BBICOT
BBIOMPAETCSl UCXOAS U3 MUHMMAJIbHBIX M MAaKCUMAaJIbHBIX 3HAYEHHH BBICOTHBIX OTMETOK IO JIMHUH
npoduns. Takum oOpasom, co3gaércs OMHapHas cucTeMa MPSAMOYTOJbHBIX KOOPAUHAT, B KOTOPOIl
MOJIOKEHHE KaXAOH TOukH penbeda oOnpenensercss IMepeceueHrueM [JBYX JIMHUH: TepBas

COOTBETCTBYeT €€ MeCTy Ha TOpU3OHTAIbHOM JHMHUM Npoduis, BTOpas — aOCONIOTHON
BbIcoTe.IloCIIe[OBATEIBHOCTD TOYEK COCIUHSETCS IIJIaBHOM JIMHUEH, U30THYTOU KHU3Y — B IOJIMHAX U
KOTJIOBMHAaX W KBEpPXy — Ha BO3BBIIIEHHBIX ydacTkax. IlosydeHHass JMHHS — sBIISIeTCS

THIICOMETPUYECKUM HPOQHIEM MO BBIOpaHHOW JTUHUM MEeCTHOCTH. OOBEKThl MECTHOCTH, UMEIOIIIE
cOOCTBEHHBIE Ha3BaHUS (TOPbI, XOJIMBI, PEKU U T.[I.) OAMNUCHIBAIOTCS CBEPXY HaJ JUHUEH NPOopHIIs.
Janee kpaif 11McTa MUJUTMMETPOBKH MPUKJIIAIBIBACTCS HAa KapTe K BHIOPAHHOHN JIMHUU pa3pesa.
Bronp Hero Ha JMHUM THUICOMETPUYECKOTO MPO(UIIS KOPOTKUMH MITPUXaMH HPOCTBIM MSITKUM
KapaHJallIoOM OTMEYAI0TCA BCE MECTa IEPECEUEHUs JIMHUU pa3pes3a ¢ Me0JOTHYeCKMMH TPAaHUILIAMH, a
TaKK€ BCE pa3pbIBHbIE HApPYIIEHUS,0CH CHUHKIMHAJIBHBIX W  AHTUKIMHAIBHBIX  CTPYKTYP.



OnpenensroTcst 2IEMEHTHI 3aJIeTaHusl KaKIO0ro ci1osl (TO €CTh ONPENENsIeTcs, B KAKOM HallpaBJIEHUU U
noJ KakuM yrioM oH mnagaer). C NOMOLIbIO TpPaHCHOPTHpPAa U JIMHEMKH OTKJIAABIBAKOTCS
COOTBETCTBYIOLLIME YIJIbI, U BCE I'PAaHUIBI IPOAOJKAIOTCS BHU3 J0 OIPENEICHHON IMpEnoiaBaTeieM
IITyOUHBI IOCTPOEHUS IaHHOTO pa3pes3a (OHa MOXKET OBbITh Pa3IMYHON B 3aBUCHUMOCTU OT CIIOXHOCTH
re0JOrM4eCKOro CTPOEHMsI ydacTKa M XapakTepa 3ajleraHHsl TOPHBIX IOpOA). 3aTeM aKKypaTHO M
YETKO MOANUCBHIBAIOTCS BCE I'€OJIOIMYECKHE MHAEKCHI (B IMOJIHOM COOTBETCTBUU C KapTOM), U IMOJIA
IIOpOJ  3aKpallMBAalOTCSl I[BETHBIMU KapaHJalllaMd B COOTBETCTBUM C UX BO3pacToM (IS
CTpPaTH(UIIMPOBAHHBIX TOJpa3/ieJIeHUl), JTUO0 CcOCTaBOM (UIsl MHTPY3UBHBIX OOpa30BaHUMA).
JIMTOIOTMYECKUI COCTaB Ka)XIOTo MOApasJeNeHus 0ToOpa)xaeTcss npu moMomu kpana. [Ipu stom B
KayecTBe 0Opa3la CTYIEHTbl HCIOJB3YIOT IBETHYIO T€OXPOHOJOIMYECKYI0 ILIKaly M TaOIuIy
YCJIOBHBIX 3HAKOB JUIsI M300paKeHUs HanOojee pacrlpocTpaHEHHBIX TOpHBIX mopoj. Han yepresxom
noJnuchBaeTcs 3arojoBok («['eosormyeckuii paspe3 mno smHuM A — b»), cHHU3y yKa3bIBalOTCS
3HAYEHUS TOPU30HTAIBHOIO U BEPTUKAJILHOTO MacIITaboB.

O3HaKOMMBILIUCh C METOJUKOM MOCTPOEHUS T'€0JOTMYECKOro pa3pesa, CTYIEHThI MOJIyYaroT
y4eOHBIE T€OJIOTHYECKHE KapThl C HAaHECEHHOM NMHHMEW pa3pe3a, BJIOJb KOTOPOH OTCTPaMBAIOT
TMIICOMETPUYECKUH TPOUIIb U Te0JOTMUECKUi pa3pes.

MeToaguka NOCTPOEHHS] Te0JIOTHYeCKOro mnpopuis Mo KapTaM ¢ TOPU3OHTAJIbHBIM
3ajleraHMeM CJI0eB FOPHBIX NOPO/.

HaubGonee npocTbIMH SIBISIFOTCSI T€0JIOTUYECKUE KapThl, OTOOpa)karollue TOpHU30HTAIbHOE
3ajeranue cioeB. Ecnu penbed MecTHOCTH, IMpeICTaBICHHONHAKapTe, BBIPOBHEHHBIH (IJIOCKUH,
HEPACWICHEHHBI), TO IpU TOPU3OHTAJIBLHOM 3aJ€TaHUU CJOEB TreoJioThyeckas Kapra Oyner
IPEJCTABIATH CIUIOLIHOE 110JI€, 3aKPallleHHOE OJJHUM LBETOM, COOTBETCTBYIOLMM BO3pacTy Haubosee
MOJIOOTO (BEpXHETr0) clios. AHaJOTHYHAs KapTuHa OyaeT HaOI0JaTbCs, €CIIM 3PO3HOHHAs CeTh
(oBparm, Oanku, peku) pa3BUBaeTCs B IpeJesiaX BEPXHEro IlacTa U He BPe3aeTcsl B MOACTHIIAIOLINN
cioil. Ecin 3po3uOHHAas ecTh MpOpe3aeT HECKOJIbKO TIOPU30HTAJIBHO 3aJIETAIOUIMX CIIOEB, TO Ha
IeoJIOTHYECKON KapTe € TOPU3OHTAISAMHM T'PAaHUIBI BBIXOJ IUIACTOB COBMHAAYT C TOPU3OHTAIIMHU
penbeoM MM TPONAYT MapauieIbHOMM. TakuM 00pa3oMm, €clii OOHAKAFOIIMICS TUIACT HE CedeT
TOPU30HTAJIN, 3aJIETAHUEETO TOPU30HTAIIBHOE.

Ha reonornueckoil kapre mo BbIOpaHHOMY HAINpPaBICHUIO HAHOCHUM JIMHUIO T€0JIOTMYECKOTO
npoduis KOHIBI KoTopod o0o3HaueHsl OykBamu A-b, Kakx mnpaBuno, auHuu mnpoduneiiHa
reoJOrM4ecKuX KapTax MPOBOAST OT OJHOW PaMKH K JAPYroi, a He oOpbhIBalOTUX BHYTpHU Iiacta. Ha
KapTeMOXKeT OBbITh IPOBEIEHO HECKOIbKO JUHMNA mNpoduiei, HEKOTOpble MOT'YT HepeceKaThCs;
I0JIOXKEHHE TPaHUI] IJIACTOBHA pa3pe3ax B TOUKaX NEPECEUEHUsI TOJKHO ObITh OJIMHAKOBBIM.

CHavana crtpouM Ttomnorpapuueckuii mnpodunb. [ sToromoaxapToid (Ha  JIMCTKE)
MPOYEPUYNBAEM BCIIOMOTATEIBHYIO JTMHUIO TaKOM K€ JJIMHBI, KaKk U JuHug npoduns Ha kapte (AB).
I'opusoHTanbHBIN MacTad mpouist 0OBIYHO PaBEH MaclITady KapThl.

BeprukanpHplii Macmrtad npoguis BHIOMpPAIOT B 3aBUCHMOCTH OT MacliTaba KapThl U
xapakTepa penbeda. PazHuiia BRICOTHBIX OTMETOK Ha KapTe, Hampumep, paBHa 30 M (130-100), uto B
Mmacmtade 1:50 000 coorBercTByet 0,6 M., ClI€10BaTENBbHO, BEPTUKAIBHBIN MaciITad HEOOXO0AUMO TSt
HarisiHoct yBennuuth a0 1:1 000 (I em - 10 M) YBenuueHue BepTHUKaIbHOIO Maciutaba mpu
COCTaBJICHUH I€0JIOTUYECKUX Pa3pe30B (IIPH TOPU30HTAIILHOM 3aJIETaHUH CJIOEB) AOIMYCKAETCS.

[Tocne Toro xak BepTUKAIbHBIM MacmTad BBIOpaH, €ro CTPOST U HAANHUCBHIBAIOT C APYroro
KOHIIa BCIIOMOraTeslbHON JuHMM. Ha BcromoratenbHOM JIMHUU OTKJIaAbIBalOT TOYKH MEpecedeHHs
JUHUM pa3pe3a ¢ TOPU3OHTASIMU peibeda Ha KapTe, a HaJ TOYKAMH MOJIHMCHIBAIOT WX BBICOTHBIC
orMeTkd. [lo cucreme NpsSIMOYrodbHBIX KOOPAWHAT HAaXOJAT TOYKH 36MHOM MOBEPXHOCTH B MecTax
IepeceyeHmsl TOPU3OHTANIEN C JIMHUEN pa3pe3a, COEIUHAIOTUX MJIaBHOW KPUBOM JIMHHUEW U MOIY4aroT
JIUHUIO TOMOTpaduvecKoro mpoduis.

Ha BcnomorarenbHyro NpsiMyl0 NMEPEHOCAT TOYKU NEPECEUEHUSJIMHUS pa3pe3a ¢ IPaHHULaMu
BBIXOJla TJIACTOB Ha TEOJIOTMYECKO KapTe, a 3aTeM MNPOEKTUPYIOTHA TONOrpapUuecKuil MpoQuiib.
ITocne 3TOro NpoOBOAST rPaHuUL IUIACTOB B BEPTUKAIBHOM INIOCKOCTH pa3pesa.

Tonorpaduyeckuii npoduiib, TpaHHUIBl IJIACTOBHA Npoduiae W BEPTUKAIbHBIM MacimTad
00BOJAT TyIIbIO. BcromoraTenbHble JIMHUM M 3HAYKH, IMPOBEACHHBIE KapaHJAllOM, CTHPAIOT.



Hakonnax mnpoduis cTaBAT coOTBeTCTBEHHO OykBbl A-B. Pa3pe3opueHTHPYIOT OTHOCHUTENBHO
CTOPOHropu30HTa. Bo3pacT minactoB 0003Ha4alOT COOTBETCTBYIOIIUM LBETOM - COIVIACHOYCJIOBHBIM
[[BETaM CTPAaTOHOBHA I'€OJOIMYECKHX KapTax, JUTOJOTHYECKUN COCTAB YCIOBHBIMH 0003HAUYECHUSIMH,
Ha myacTax (Wi 3a npejaenaMu IpoQuiis) NpoCTaBIIAIOT HHIEKChI, YKa3bIBAIOIIME BO3PACT MOPOI.

Ceepxy paspe3 moanuceiBaioT; «['eonormdeckuii mpoduiap MOMUHUU ..» llomHazBaHueM
pa3pe3a NOMEIIA0T TOPU30HTANIBHBIA U BEPTHUKAIBHBIA MacIITaOBI.

MeToauKka MOCTPOEHHS Te0JIOTHYeCKOro Npoduisi N0 Kapre ¢ HAKJIOHHBIM 3aJleraHueM
CJ10€B.

[lpy  HAKJIOHHOM  3ajJeraHHsi  CJIOEBHM  BBIPOBHEHHOM  (HEpacuJIeHEHHOMMIIHCIA00
pacwIeHEHHOM) peibe(e IMIACThl BBITATMBAIOTCS HMPSIMOJIMHEHHO MOMPOCTUPAHUIO, 00pa3ys CTpOro
napajienbHeie mojockl. [Ipu HepoBHOM (pacujieHEHHOM) penbede TpaHUIbl HAKIOHHOTO IUIACTa
M3ru0aroTCsl - 4YeM MEHbIIEe Yrosl MajieHus, TeM OoJiblliee BIMSHHUE Ha KOH(UIypalUIOrpaHUIL
okaspiBaer penved. Ilpuyrme mamamms 3, 5, 7°rpaHMIBI  IJIACTOBIOYTHIIAPATIICIBHBI
TOPU3OHTAIIAM;IPYU  OOJBIIMXYINIAX MaJeHUs OHM PE3KO HE COIJIaCYIOTCS C TOPU3OHTAISIMH; IpU
BEPTUKAJIHHOM 3aJICTAaHUMILIACTOB peibed) COBEPIICHHOHE OKa3bIBAeT BIMSHMUAHA KOHTYpBI ILUIACTOB
(rpaHuUIBl BEPTUKAIBHOTO MIACTAIPUIIOO0M penibede UAYT NPAMOIMHEWHO MO IPOCTUPAHHUIO).

Ha reonornyeckoii kapte BeiOMpaeM HampapieHue npoduis mo auHuu A-b. Macmtab xapTel
1:5 000. Kak u B ciaydyae C TOPU30HTAIbHBIM 3aJIETAHUEM ILJJACTOB, CHauyajga CTPOUM
tororpaduueckuii nmpopmib. CieayeT MOMHUTH, YTO YBEJIMYCHHE BEPTHKAIBHOTO MacmTada IMpH
HAKJIOHHOM 3aJIETaHUHU IIJACTOB HEJAONYCTUMO (BEpTHKAJIbHBIH MacmTald JO/KEH OBbITh paBeH
macmTaly kaptel). Ha Tomorpaduueckuii mpoduib MPOSKTHPYEM TOUYKH TEPECEYCHHUsS] TPaHHIL
IUIacTOB (CTPATOHOB) C JMHHUEH pa3pe3a Ha KapTe, MOCJe Yero MoJi M3BECTHBIM YIJIOM NPOBOAUM
IPaHULbI [IJIACTOB B BEPTUKAIBHOMN IUNIOCKOCTH pa3pesa.

Ecin anemMeHThl 3aneranus IUIaCTOB Ha KapTe HE OTPaKEHbI,TO HABCIIOMOTATEJIBHYIO JTMHUIO
A-b, KpoMe TOro, NepeHocAT TOYKU NepecedyeHus JIMHUU pa3pe3a Ha KapTe C JUHUSAMHU NIPOCTUPAHUS
(ropu30HTaISIMKU) HOBEPXHOCTH KaKOro-imbo miacta. JIMHMA, COEQUHSIOAs MOJY4YEHHbIE TOUYKU
nepeceyeHusi, OTpaKaeT HAKJIOH IulacTa B HanpasieHuu A-b. Jns onpenenenus yria najaeHus miacra
JOCTaTOYHO [BYX TOYEK. I'paHMIBI APYruX IJIACTOB IPOBOAAT MApaUIEIbHO IOJYYEHHOH JIMHUM
nangenusa. [lpu He3HauuTeNnbHBIX KoneOaHusx penbeda Tomorpaduueckuit npodusns Oyaer
NPEJCTaBIeH B BHJE MEIKO3yO4aTOW JMHUHU, T.K. YBEIMYEHUE BEPTHUKAIBHOIO Maciitaba He
nomnyckaetcs. B Takom cimyuyae tonorpaduueckuil npouiab MOXKHO HE CTPOUTh, & OT PYKU MPOBECTH
TOPU30HTAIBHYIO JMHUIOHA YPOBHE CPEAHEN BBICOTBI MECTHOCTH IO JMHHMM pa3pe3a Ha Kapre. JTy
JIMHUIO MOKHO HCIOJIb30BaTh M KaK BCIOMOTATEIbHYIO ISl HAHECEHHs] TOYEK IepeceyeHUSIIMHUN
paspesa ¢ rpaHHUIIaMHU BBIXOJOB IIJIaCTOB.

OxkoHuaTeabHOE 0OPOPMIIEHHE T€0JIOTMYECKOT0 MPOQUIIsl, HAHECEHHE YCIOBHBIX 0003HAUEHUI
U MacuiTaba Takoe ke, Kak U IpU TOPU30HTAIbHOM 3aJIeTaHUH CIIO0EB.

®opma mnpeiacTraBieHust pe3yJabTara: 0(GOpMIIEHHE TI'eOJOTMYECKOro Npoduiis, HaHECEHHE
YCIIOBHBIX 0003HAaYeHUI U MaciiTaba Takoe ke, KaK U IPU TOPU30HTAIILHOM 3aJIETaHUH CIIOEB

Kpurepum ouenku:

O1eHKa «OTJIMYHOY BBICTABIISETCS:

— cojepkaHue pabOThI COOTBETCTBYET 3aJaHHOM TeMaTHUKe, OOYYarOIIUICS TOKa3bIBaCT
CHCTEMHbBIC M TIOJIHbIC 3HAHUS ¥ YMEHHS 10 JIAHHOMY BOIIPOCY;

— pabota ohopmIIeHA B COOTBETCTBHH C PEKOMEHIALIUSIMH NIPETOAaBaTedIs;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY;

— Marepuall M3J0XKEH YeTKO, PalMOHAIBLHO, OTPaKeHa CIPABEUIMBOCTh U TPABIUBOCTh
BBIBOJIOB.

O11eHKa «XOPOIII0» BBICTABIISIETCSL:

— cojepkanue paboThl COOTBETCTBYET 3aJaHHOM TEMATHKE;

— OOy4aromMics JOMycKaeT HEOONbIIMEe HETOYHOCTH WM HEKOTOpPhIe OIIMOKK B JIAHHOM
BoIpoce (HeOJHOPOTHASI BRIOOPKA);



— Marepual M3JI0KEH YEeTKO, pPalMoOHaJbHO, OJHAKO B BBIBOAAX HE BE3JEC IMPHCYTCTBYET
CTIPaBEITMBOCTH M MTPABIUBOCTb.

— B oopmieHnr paboThl JONYIICHbI HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JaHHOMY HJIM HE3HAYUTEIHHO MEHBIIIE;

O1eHKa «yI0BIETBOPUTEIIBHOY BHICTABIISCTCS:

— coaepxaHue pabOThl COOTBETCTBYET 3aJaHHON TEMaTHKe, HO B paboOTe OTCYTCTBYIOT
3HAYUTENBHBIC DJIEMEHTHI O COJCPKAHUI0 PAa0OThI WIIM MaTepuanl MO TeME H3JIOKEH HEJIOTHYHO,
HEYETKO IMPEJICTaBICHO OCHOBHOE CO/IEp’KaHNe BOIPOCaA;

— pabota opopmiieHa ¢ ommOKaMu B 0(hOpMIICHUH;

— 00BeM pabOThl 3HAYUTEIHHO MEHBIIE 33JJaHHOTO (OTCYTCTBYIOT BBIBOABI MO I'pa)u4ecKUM
pe3yabTaTaM aHaIm3a).

O1eHKa «HEYIOBJIETBOPUEIIEHOY BBHICTABIISACTCS:

—HE PacKpbITa OCHOBHAsS TeMa paboThI;

—o¢opmiieHue paboThl HE COOTBETCTBYET TPEOOBAHMSI ITPETIO1aBaATENs;

—00beM paboThl HE COOTBETCTBYET 3aJaHHOMY.



Tema 1. OcHOBBI re0JI0run
IIpakTHyeckoe 3ansATHE 2
«H3y4yeHnne reonoruyeckou kaprel Poccun.
BbiesieHue HA reoJIOrH4ecKo KapTe ceiicMUYeCKH aKTUBHbBIX 30H 3eMJIN»

eab: HayuynThCS BBIAEIATH HA T€OJOTMYECKON KapTe CEHCMUYECKHU aKTUBHBIX 30H 3E€MJIH.
Boinosinus padorty, Bel Oynere:
yMeTh: [IpuMeHsATh METOMKY AJIs1 BhIICNICHHS Ha Fe0IOMMYECKOM KapTe CeCMIYECKH aKTUBHBIX 30H.

MarepuajibHoe o0ecnieyeHue:
MynbTUMeANHBIE CPEACTBA XPAaHEHUs, IEpeadn 1 MpeICTaBIeHIs HH(POPMALIHH.
Y4eOHo-MeToAnYEeCKask JOKYMEHTAIHS, TUJaKTUYECKIE CPEICTBRA.

3aganme:

Brigenenue Ha reoJorn4eckoi KapTe CeMCMUYECKH aKTUBHBIX 30H 3eMin. OQopMHUTE OTYET TIO
IIPAKTUYECKOH padoTe.

1. [IpousBecTr aHATN3 MIKAJT CEHCMUYECKOW HHTEHCUBHOCTH (Tabmuie 6.1, 6.2, 6.3, 6.4, 6.5) u
COIIOCTaBUTH (DAKTOPBI, BIMSIOIIME HA YBEIMUEHHE- YMEHbIIEHNE OaJlIIbHOCTH.

[lepBoouepenHO OCHOBHBIMH (DaKTOpaMH BIMSIONIMMHA Ha YBEIWYCHHE WM yMEHBIICHUE
MarHuTyzbl KoJeOaHUN SIBISIETCS I'€0JIOTHYECKOe CTPOCHUE TEPPUTOPHUH, TAK XKE OIHY U3 OCHOBHBIX
poJIeii MOXKET UTpaTh HATMYUU BOJOXPAHIIIHIL, OOJIBIIOE PACIIPOCTPOHEHUE MOA3EMHBIX (PIIIOUIOB, a
TaK K€ CHJIBHO PacwIEHEHHbIH penbed

2. OxapakTepu30BaTh MPUHIUIIEI YCTAHOBICHHUS MCXOTHOTO W PAacYeTHOro Oaiia M MO KapTe
CHulla II-7-81 - kapta mMaccoBoro crpoutensctBa OCP- A naTh XapakTepUCTUKY MCXOIHOro Oasa
paitoHoB Cubupckoii marhopmsl U 3abaliKabsl.
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Cubupckas miardgopma B Oonbleil CBOSH YacTH XapaKTepHU3yeTCsh HU3KUM HCXOJHBIM OajmoM
CEHCMUYECKON aKTUBHOCTH PAaBHBIM 5, TOJIBKO B F0XKHOM YacTH 1iaTdopmbl, B1oias bP3 Habmomgaercs



CWJIBHO OTJIMYAIONINECS YCIOBUSI HCXOMHON OANBbHOCTH, OHA COCTaBIIseT B mpenenax 9 6p3 u CasHo-
Enucetickuii ckimaggaTroi 00JacT M YMEHBIIIACTCS MPU YIAJIEHUU OT HEe.

B 3abaiikanpe MCXOMHBIA Oanm Bcell TEPPUTOPUU YYTh BBIINIE OTHOCHUTEIBHO CHOMPCKOM
mwaTopmbl 3a c4eT Toro uto ¢ fora y Hee bP3, ¢ BocToka BynkaHueckuii nosic, ¢ ceBepa Ckianyaras
00J1aCTh.

KapTbl ceficMHYecKOTO pallOHUPOBAHUS ITOKA3BIBAIOT UCXOOHBIU OALL, TIPUCYIIANA JaHHON
TEPPUTOPUH, YUYUTHIBAIOIIUI O0OOOIIEHHBIE T'€0JIOTMYECKHE YCIOBUA. B 1enom cocraBieHue KapT
CEHCMMUYECKOr0  pallOHMPOBAaHUSA  MPOU3BOJUTCS HA  OCHOBAaHMM  COBMECTHOIO  aHaiu3a
CEMCMOJIOrMYECKUX U HMH)KEHEPHO-TE€OJIOIMUECKUX JAaHHBIX. IIpu 3TOM HCHONB3YIOTCS CBEACHHS O
pacnpe/ielieHuy 04aroB 3eMJIETPSCEHUN B MPOCTPAHCTBE U BPEMEHH, O MIOBTOPSEMOCTH COTPSICEHMUIA, a
TaK)K€ JaHHbIE O Pa3pyLIMTENbHBIX IOCJIEICTBUAX, MPOUCXOASIIMX pPaHEE B IPEJENax 3TUX 30H
3eMJICTPSACEHUH, HauOONbIIeH CHJIBI C HMX OLEHKOH M0 CeHCMHYecCKOW MIKajie OaJIbHOCTH.
[TocnenoBarenbHOCTh ATHX pabOT cieayromas — CHaydala OLEHUBACTCS CEHCMHUYHOCTh OYaroBOU
30HBI, 3aT€M JA€TCs MPOTHO3 COTPSICAEMOCTH 36MHON TTOBEPXHOCTH.

B oOTAenpHBIX OCBOGHHBIX U OCBaMBAaeMbIX ydyacTKax (ropojaa, KpYIHbBIE IIOCENKH,
MIPOMBIIIJICHHBIE OOBEKTHl U T. J.) MPOBOAUTCS celicMuueckoe MUKpOpatioHuposanue, KOHKPETHOM
3aaueii KOTOPOTO SIBJISETCS YCTAHOBJICHUE pacyemuo2o Oaind, T.€. BBIACICHHE B Mpeneiax JaHHOTO
CEMCMHUYECKOTr0 peruoHa YYacTKOB C CYIIECTBEHHO Pa3jIHMYHBIMHU IPYHTOBBIMH, MOP(OMETPUUECKUMU
U TUAPOTEOJIOTMYECKUMH yclloBUsAMU. Ha mpakTuke nocTaTodyHa OLIEHKA, MPU KOTOPOM BBIAEISIOTCS
YYacCTKU, OTJIMYAIOIIMECS MO CTENeHU ceidcMuYecKoro 3(ddexra mpu CHIBHBIX 3€MIIETPSICEHUSX Ha
OJH OayT MO0 OTHOIICHUIO K ceiicMuuecKkoMy 3(PQeKTy, 0KUTaeMOMYy B JaHHOM ITYHKTE B CPEIHHUX
TPYHTOBBIX YCIIOBUSIX, T.€. IPH UCXOJIHOM OaJe.

3.Ins paiionoB Boctounoit Cubupy mpoHW3BECTH OIEHKY HW3MEHEHHS HHTEHCHBHOCTH
3eMJICTPSICCHUIT B 3aBHCHMOCTH OT HHXKCHEPHO-T€OJIOTHUSCKUX YciIoBHi (Tabmuma :\6.6, KapThl
CEHCMMYECKOTO MUKPOPaHOHUPOBAHUS).
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Eciu paccmatpuBate Boctounyto CuOuph OCHOBHBIMH  OIHIEHTPAMU  BO3MOKHBIX
3emieTpsacenuit sBustorcs bP3, u cteiku EBpasuiickoii, CeBepoaMeprKaHCKON M aMypCKOM IUIHT.

Ha Ttepputopun Boctounoit Cubupu co3qaHbl U OKCIUTyaTUPYeTCS PsSA  KPYMHBIX
Bojoxpanwiuil - Arrapckuii kackaa ['9C. On Brimovaer MpkyTckoe BOJIOXpaHHUIIUILE, CO3aHHOE B
1956-1962 rr, bparckoe, HanoaHeHHOE B 1961- 1967 1T, 1 Ycrh-Unumckoe Bogpoxpanunuiie (1976r).
CaMmpIM KpYIHBIM CpeId HUX, Ja W IO OTACIbHBIM IapaMeTpaM B Mupe, sBisieTcs bparckoe
Bogoxpanmnuie. OHO HaXOAUTCS HAa BTOPOM MecTe Mo oOwbemy BogHOW Macchl (169,3 KMZ) U Ha
YETBEPTOM 10 UI0IIaau akBatopur (okoio 5500 km2). Bennunna noamnopa y cteopa 'DC B paiione T.
Bpatcka cocraBuser 105 m. O0 omyTuMbIx 3eMJIEeTpsCEHUsIX B mpenenax Mpkyrckoro amdurearpa
CBHJICTENILCTBYIOT HCTOpHUYecKHne cBeaeHud. Hampumep, 5 wurons 1908 r. B ropome bparcke
OIYIIAJIOCh 3emileTpsiceHue, omnucbiBaemMoe B.B. IlomoBbIM Kak «IOBOJBHO CHJIBHBIM TOJYOK,
COIPOBOXAABIIUICS Apede3xkaHreM nocyab». 1o coobitue u C.U. T'oneHenkuM MHTEpIpETUpYETCS
Kak MecTHoe. BMecTe ¢ TeM, 3TUM y4eHbIM JeTalbHO MPOaHATU3UPOBAHBI HHCTPYMEHTAIbHBIEC JTAHHBIE
0 3emueTpsiceHusx rora Cubupckoi turardopmbl 3a mepuon ¢ Hadama 1960-x romos (1998, 1999.
2001). B pesymbraTe OBLT CIETaH BBIBOJ O 3HAYMTEIHHOW <«3aCOPEHHOCTH» KapThl SIUIIEHTPOB
3eMJICTPSCEHUM TUTAaTPOPMBI  COOBITHUSMHU HECEHCMUYECKOTO TMPOUCXOXKIEHHUS, T.€. KPYIMHBIMHU
MPOMBIIIJICHHBIMA ~ B3phIBaMH. B MOnB3y  HECEHCMUYECKOW  MPUPOABl  OOJBIIMHCTBA

3aperucTpUpoBaHHBIX cOObITUH, 0 MHeHUI0 C.M. ['oneHenxkoro, roBOpUT W UX pacmlpesesieHue 1o
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BPEMEHM CYTOK, IOCKOJIBbKY OCHOBHAs MX YacThb NPUXOAUTCS HA JHEBHOE MECTHOE BpeMs. IJTO
YTBEPK/ICHHUE, C HALLIEH TOYKU 3PEHUs, SIBISETCSA B ONPENEICHHON Mepe YCIOBHBIM. TouHas npuBs3Ka
PETUCTPUPYEMBIX COOBITUH K OIpENeIIEHHBIM JIOKAJbHBIM y4YacTKaM, B YACTHOCTH K MecTaM
MIPOBEJICHUS] €TUHUYHBIX B3PBIBHBIX pa0OT, HE BCErJa BO3MOXKHA, IMOCKOJIbKY OLIMOKHU JIOKAJIW3aluU
SMHILIEHTPOB I paccMmarpuBaeMoil Teppuropun no ouenke C. M. I'omenenxoro cocrasusitor 10-20
kM. TakuM oOpa3om, €CTh BCE OCHOBAHMS YTBEPXKIaTh, UTO TEPPUTOPUS IUIaT(HOPMBI, B TOM UYHUCIE U
pailioH BOJOXpaHWIWINA, XapaKTePU3yeTCs COOCTBEHHOW CEHCMHYECKOH AaKTHBHOCTHIO, XOTS U
HECOIOCTAaBUMOM C COCETHUMHU CEHCMOAKTUBHBIMH paiioHaMu baiikanbckol pu)TOBOI 30HBI.

Bopoxpanunuie, 0coOeHHO €ro ceBepHas 4YacTh, HAXOAWUTCS B IeHTpe Vpkyrckoro
amduTearpa Ha TEPPUTOPHUH, KOTOPas B CEpEAMHE MPOILIOro BeKa cunuTanach aceicMuyHoi. Bmecre ¢
TEM, HaUMHasl C CEMHMJIECATHIX F'OJI0B JBAALIATOIO BEKA, IPOU3O0IIO OKOJIO MSTHIECATH CEHCMUUECKHUX
COOBITHH, SHEPreTHUYECKUI Ki1acC KOTOpPBIX Kojieosercs oT 8 mo 11.6. IlpuueM mocnegHue coOBITHS
SIBJIAIOTCSI CAMBIMU CHJIBHBIMHU 3€MJIETPSACEHUSMHU B JIAaHHOM KOHKPETHOM pailoHe 3a BCE BpeMsl. DTO
3emuterpsicenust 1996 (¢ maTeHcuBHOCTHIO 3 Oaria B ropoae bparcke, u 2 6amia - B ropoae Upkyrcke)
U TIpUMEpPHO Takoe ke 1o uHTeHcuBHOCTH B 2002 romy. Kpome Ttoro, oueBuaHa TEHACHIUS K
YBEJIMYECHHUIO KOJIMYECTBA 3E€MJIETPSICEHUM 10 TOJaM M MOBBIIIEHUE SHEPreTUYECKHX KJIACCOB ITUX
COOBITHH.

ONUIEHTPBI 3eMIIETPACEHUI COCPEOTOUYEHBI HA CEBEPE BOJIOEMA, B 30HE PA3BUTHS TPAIIIOBBIX
UHTpY3Uil. B ceBepHOI YacTu pacrosioxkeH psij ONOJ3HEBBIX YYaCTKOB, BXOJSAIINX B MOHUTOPUHTOBYIO
ceTb MHCTUTYyTa 3eMHON kopel CO PAH mo HaOmroneHuio 3a pa3BUTHEM 3K30T€HHBIX MPOIIECCOB.
[Ipoananu3upoBaB JUHAMHUKY OIIOJI3HEBBIX YYacCTKOB C MO3UIMHM POJIM CEHCMUYHOCTH B pa3BUTHE
OeperoBbIX CKJIOHOB, BUIHO YTO, 3TH COTPSICEHUS CKA3aJUCh HAa TEMIAaX Pa3BUTHs I'PAaBUTAI[MOHHBIX
nedopmanuii 1 OTCTyNaHus KPOMKH Oepera.

[Ipupoga TEXHOT€HHON CEHMCMUYHOCTH paiioHa bpaTckoro BOJOXpaHMIMIIA HE BBI3BIBAET
COMHEHUH. 3eMIIETpsICEHUs] paccMaTpUBAEMOM TEPPUTOPUM  CIPOBOLMPOBAHBI  3AMOJHEHHUEM
Bbparckoro Bomoema TpoMaaHBIM O0BEMOM BOJBI M, KakK CJEJICTBUE, MepepachpeesieHueM
HaIpsDKEHUN B 3eMHOU kope. [Io ero MHeHuro, 31ech MoJ IMAPOCUCTEMON IPOUCXOAUT IMOCTOSHHOE
MEJIEHHOE NTPOCEJaHNE OCHOBAHMS C BBIIABIMBAHUEM U3 HUKHUX TOPU30HTOB Pa3pe3a 3aJIekKeEN CONHU.
N3ydyeHne AMHAMMKHU 3TOTO MpoLecca MoKa3ajio, YTO YacTh «IIaT(GOPMEHHOTO Ijalia» B 3TOM MeCTe
©XKErofHO Mporubaercs ¢ aMIUIMTYI0M 8 MM/rof. DTO OKa3blBaeT 3HAUYMUTENBHOE BIMSHUE Ha
reoJJMHaMHYECKOe PaBHOBECHOE COCTOSIHHME IIATGOPMBbI U MPHUBOIUT K M3MEHEHUIO HAIpsDKEHUN B
BEPXHEH 4acTH 3eMHON KOpbI, YTO BIIOJHE MOXKET MPOSBIATHCS B BUJEC TEXHOTCHHOM (HaBEIECHHOM)
CEHCMUYHOCTH.

be3ycn0BHO, BOJOXPAaHUIMILE CHITPAJIO 3aMETHYIO pOJIb B HM3MEHEHUM CEHCMUYECKOU
CUTyaluu B 3ToW yacT miatdopmbl. OHAKO, HENb3sl HE coryacuThesl ¢ MHeHueM B.A. IlaBnenosa,
KOTOPBIA B MPHUHILMIE MONAEPKHBasi Hally TOYKY 3pPEHHUs, CUUTAN, YTO AJII MHCTPYMEHTAIbHOTO
MOATBEP)K/ICHUST HAIllMX B3IJIAJ0B B 3TOM pailoHE HEOO0XOAMMa CEeTh JIOKAIbHBIX CEHCMHYECKHX
CTaHLUH, TPOU3BOJAIINX perucTpanuio ciaadbix 3emiuerpsiceHuit (Kp-5-7), kotopble Moriu Obl 1aTh
OTBET Ha 3TOT Bompoc. Ho ¢ apyroil CTOpOHBI, psii KOCBEHHBIX IIOKA3aTENEed IMOATBEPKIAIOT ITY
rUnore3y, B yacTHOCTH, OHUM U3 TaKMX JI0OKA3aTEIbCTB MOYKET CIYKUTh BO3PACTAIOIIEE KOJINYECTBO
3eMJIETPSACEHUH B TOCIEJAHEEe BPEMsS B CEBEPHOM YacTW BOJOXPAHWUIHUINA. 3A€Ch, HAuMHas C
CEMMJIECATHIX TOAOB ABAJALIATOTO BEKa, MIPOM3OILIO OKOJIO COPOKA 3€MIIETPSICEHUI, YHEPreTHUECKUN
KJIacC KOTOPBIX BapeupyeT oT 8 g0 11,6. [lpudem coOwiTHs, 3apeructpupoBannabie B 1996 u 2002 rr.
SBJIAIOTCS. CaMBbIMHM CHJIBHBIMU 3€MIIETPSICEHMSIMM B JAaHHOM KOHKPETHOM paliOHE 3a BCE BpEMs
MHCTPYMEHTAJIbHOM peructpauuu. 3emiuerpscenue 26 ¢espans 1996 r. (Kp=11.6) nmocturaiso B
HEKOTOPBIX JIeKAUIMX Ha TN00epeXbe BOJOXPAHWIMWINA IYHKTaX HHTEHCHUBHOCTH 5-6 O0anos;
COMOCTaBUMBIM IO 3HEPreTUYECKOMY YpOBHIO Obulo U 3emierpsicenue 9 asrycra 2002 roxmy
(Kp=11.2), mposiBuBIIIEECS ¢ MHTEHCUBHOCTBIO 3 Oaina B ropoae bparcke um 2 Gamna - B ropojne
Hpxkytcke. Kpome Toro, oueBuiHa TEHACHINS K YBEIIMYCHHUIO KOJIMYECTBA 3€MJIETPSCEHUH 1O rojiaM U
MOBBIIIEHUE SHEPTETHUECKUX KJIACCOB ATHX COOBITHI. HeoOBIUHBI M apaMeTphl ITHX 3eMJIETPSICEHUM:
4acToTa MX IOBTOPEHUS UM MHTEHCHBHOCTh YacTO OKa3bIBaeTCsS BBILIE HOPMAIBHON Ji JAHHOTO
pEeruoHa, a SIUIEHTPHI PACIOJIOKEHBl B HEMOCPEICTBEHHOW OJIM30CTH OT BOAOEMa WIM B €ro



akBaTopuu. K coxaneHuio, u3-3a HeOJIaronpHUsATHBIX YCIOBHM PETUCTpAllMd M OTCYTCTBUS ONU3KHUX
CeliCMMUECKUX CTaHIUM, paclpeneieHue THUIOLEHTPOB 3EMIIETPSICEHUNM MO TIyOMHE OILIEHKE He
noajaercsi. MoKHO JIMIIb NpeArosaraTs, 4To OHU COCPEIOTOUYEHBI B Ipeaenax BepxHux 10 km 3eMHoOI
KOpbl. B MUpOBOI1 NIpakTUKE M3BECTHBI CIy4Yau MPOSIBICHUS 3€MIIETPSACEHUM, BbI3BAHHBIX CO3/aHUEM
Bojoxpanwini. CoriacHo OnyOJMKOBaHHBIM paboTaM, TIIyOWHBI THUIOLEHTPOB HABEJCHHBIX
(cTIpOBOLIMPOBAHHBIX) 3EMIIETPSICEHUM U MUKHU UX paclpeleseHuil HaXxoAsTcs B mpeaenax 5-7 KM, B
peIKux chydasx »dTa BeJIMuMHa coctaBiger 11 kM. SIBiaeHuss TeXHOTeHHOW (HaBEIEHHOM)
ceiicMuuHocTH 3aduKcHpoBaHbl Ha Bojgoemax Mapadon u Kpemacra B ['peunu, B paiioHe IIIOTHHBI
I'yBep nHa pekxe Komopamo B CHIA, CunbdsiHizsas B Kurae, Kapuba B 3amMOum, Ha KpYIHBIX
Bojioxpanwinimax Cpenneid A3uu v psijie Ipyrux MecCT.

be3ycnoBHO, €cTh U Apyrue NpUYMHbI TEXHOIN€HHON aKTUBU3ALMHU HABEJACHHON CEMCMUYHOCTH.
Tax, npodeccop K.I'. JIeBu onHuM U3 (PaKkTOPOB CUMTAET COJHEUHYIO AKTUBHOCTh M HEKOTOPHIE €C
IPOU3BOIHEIC - yKcia Boibda;

TEeMIepaTypa MPU3EMHOTO CiI0s atMocdepbl U YpOBeHb 3epkaia BojoxpaHunuia. Ecnu
paccMaTpuBaTh TMOCICIHUM C MOMEHTa Hayajla €ro 3alojfHeHHs, TO aOCONIOTHO YETKO
MPOCJIEKMUBACTCS TEHICHIMS HEOOJBIIMX [0 aMIUIMTYAE, HO KpalHe pPEryJspHbIX MOHUKEHUN-
MOBBILLIEHUI YPOBHSI 32 CUET HAMOJIHEHUS U MOCIeNyIolIeld cpabOTKN BOJbI B MPOIIECCE IKCILTyaTaluu
I'SC. Ho Bce sro mpoucxoaut Ha ¢oHe Oonee anurenbHou 11-12 neTHeld rapMOHHMKH, KOTOpPas
CB3aHAa C OOLIMMHU THJPOJUHAMHUYECKMMM YCJIOBUAMH, a JJIMTEIBHOCTh HEPUOAOB CXOXKasi C
JUIMTEIIBHOCTBIO TEPUOJOB H3MEHEHHUs COJIHEYHON AaKTUBHOCTH, BIMSIOLIEH, MpPEXKIE BCEro, Ha
COCTOSIHHE aTMOC(Ephl - TEMIIEPATypy €€ MPU3EMHOTO CIJIOsl, TaBJICHHUE BO3AyXa, TECHO CBSI3aHHOE C
TEMIIEPaTypol, BIAXKHOCTU, 3HAYEHHUS KOTOPOHM OOpaTHO MPOMOPIUOHANBHEI TeMmieparype. B
pe3yJibTaTe aHaJu3a COMOCTaBICHUN ITUX TPEX XapaKTEPUCTUK YCTaHOBJIEHO CIIEAYIOIIEE:

- KosiebaHus ypoBHS bpaTckoro BoAOXpaHWIMINA MNPOTUBO(A3HO BapHUALUAM COJTHEUHOU
aKTUBHOCTH;

- BapHallMK TEMIEPaTyphl MPU3EMHOTO CJI0si aTMOC(EPHI CI0KHO COTJIACYIOTCs C BapHAIUsIMHU
COJIHEYHON aKTHBHOCTH, HO 3aMEUYEHO, YTO MaKCHMaJbHbIE CPEIHEr0JJOBbIE TEMIIEPATYPHI CMELICHBI
OTHOCUTEIIBHO MAaKCUMYMOB COJIHEYHONM aKTMBHOCTH BIIPaBO, YTO TOBOPUT O 3ama3JblBaHUN
aTMOC(EpHBIX TeMIepaTypHbIX 3(P(PEKTOB OTHOCUTEIBHO MAaKCHMYMOB COJHEYHOH aKTUBHOCTH.
Opnako TemnepaTypHbI€ LIUKIIbI UMEIOT MIPOJOJKUTEIBLHOCTD OKOJI0 10 JIeT u pa3neneHsl nepuojaMu
MOXOJI0IaHUH MPOJAOHKUTEIHOCTHIO 2-3 T0/1a;

- BapuallMM BCIJIECKOB HABEJEHHOW CEHCMMYHOCTH OTHOCHUTEIBHO MEPHOIOB BBICOKON
COJTHEYHON aKTUBHOCTHU 0ojiee WJIM MEHee OIpeAeNIeHHbl U MPUXOAATCS HAa MOMEHTHI Iepexoja OT
MHUHHMYMa COJIHEYHOM aKTHBHOCTU K MAaKCUMYMY U HaoOOpOT. BiusiHue colHEYHOM aKTHBHOCTH Ha
CEUCMUYECKHI MPOIECC OMOCPEAOBaHO yepe3 aTMochepy u ruapochepy u nmokazano B padorax K.I'.
JleBu coaBTOpamMu, U3y4aBIINX MUKPOCEUCMBI OT IITOPMOB Ha THXOM N ATJIIaHTUYECKOM OKEaHax;

- HEKOTOpble 3aKOHOMEPHOCTH COBMECTHBIX BapHalMil TemmepaTyp MpPU3EMHOTO CIIOs
aTMoc(epbl 1 ypOBHS HaBeJIECHHOM CEHCMMYHOCTH MPOCMATPUBAIOTCS XOPOILO, XOTS U BHIOOpPKaA IO
T°C xkparkoBpemeHHa. Takum 00pa3oM, €CTh OCHOBaHUS CUMTaTh, 4YTO B pailoHe bparckoro
BOJOXPAaHWIMILA IIOCIE €ro 3alOJIHEHHS CO3JAIUCh YCIOBHSA Ul AKTUBHM3ALMM CEHCMUYECKOU
nesTenbHOCTH. [Ipu 3TOM ypoBeHb ceiCMHUYECKOM aKTMBHOCTH B HACTOSIIEEe BpeMs, MO-BUAHNMOMY,
IIPEBBINIAET YpPOBEHb IEPHOJA, IPEALIECTBYIOIIErO 3alOJIHEHHIO BojoeMa. B 310 Xe Bpems
CYUIECTBEHHO YBEJIMYWIOCh U KOJIMYECTBO CEHCMUYECKHX COOBITHM. XOTsS CHpaBeIMBOCTU DAy,
CIIEyeT 3aMETUTh, YTO CPaBHMBATH ITOT IOKAa3arelb HEOOXOJUMO ¢ OOJIBIION OCTOPOKHOCTBIO, TaK
KaK BCE COBPEMEHHBIE 3eMJIETPSCEHUs 0OOCHOBAaHBI MHCTPYMEHTAJIbHBIMU JaHHBIMH, 4ero B XIX u
Havane XX BEeKOB HE OBLIO.

®opma npeacrabieHUs pe3yJbTaTa: 0T4YeT

Kpurtepun onenkmn:
O1eHKa «OTJINYHOY BBICTABIISAETCS:



— cojaepkaHHe pabOThI COOTBETCTBYET 3aJaHHOW TEeMaTWUKe, OOYJArOIIMICS TOKa3bIBaeT
CHCTEMHBIC U TTOJTHBIC 3HAHUS U YMEHHS 110 JAHHOMY BOIIPOCY;

— pabota ohopmiIeHa B COOTBETCTBHHU C PEKOMEHIAUSAMU TPENoJaBaTes;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY;

— Marepuall H3JI0KEH 4YETKO, pPAIMOHAIBHO, OTPaXCHA CIPABEIUIMBOCTh UM MPaBIUBOCTH
BBIBOIOB.

O1eHKa «XOPOIIOY» BBICTABIISETCS:

— cojepXaHue paboThl COOTBETCTBYET 3a/IaHHON TEMAaTHKE;

— oOydJarommiics JOIyCKaeT HeOONbIINe HETOYHOCTH WM HEKOTOphIe OIMMOKA B JaHHOM
Bompoce (HeOJHOPOIHASI BBIOOPKA);

— MaTepuall M3JIOKEH YETKO, paIlMOHAILHO, OJHAKO B BBIBOJAX HE BE3lle MPHUCYTCTBYET
CIIPaBCAJIMBOCTL U MTPaBAUBOCTD.

— B oopmIIeHHH PaOOTHI JONYIICHBI HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY HJIM HE3HAYUTEIHHO MEHBIIIE;

O1eHKa «yI0BJICTBOPUTEIIBHOY BBICTABIISCTCS:

— coaepxaHue pabOThl COOTBETCTBYET 3aJaHHON TEeMaTHKe, HO B paboTe OTCYTCTBYIOT
SHAYUTCJIBHBIC 3JICMCHTBLI IO COACPKAHUIO pa6OTI)I WM MaTcpual mo TEME H3JI0KCH HCJIOTUYHO,
HEYETKO MPEJICTABICHO OCHOBHOE COJICPIKaHUE BOIIPOCA;

— pabota oopmiieHa ¢ OIMOKaMU B OOPMIICHHU;

— 00beM paboThl 3HAUYUTEIBHO MEHBIIE 33JaHHOTO (OTCYTCTBYIOT BBIBOJBI IO I'padUuecKuM
pe3yibTaTaM aHaJIu3a).

O1leHKa «HEYIOBJICTBOPUEIILHOY BBICTABIISETCS:

—HE pacKpbITa OCHOBHAsS TeMa PaboTHI;

—o¢opmiieHue pabOThl HE COOTBETCTBYET TPEOOBAHMSI ITPETIOIaBATENIS;

—00BbeM paboThl HE COOTBETCTBYET 3aJaHHOMY.



Tema 2. I'opHble NOpoabI ¥ MPOLECCHl B HUX.
IpakTnyeckas 3ansaTue 3
«CocraBJjieHne onucaHusi MUHepaJoB. Kinaccugukanusi MUHepaJioB ¢ HCIIOJIb30BaHUEM
KOJICKIIMHM TOPHBIX opoA. OnpenesieHue UX CTPOCHHUSA H CBOKMCTBY.

Heﬂb: OIIPECACIIATh CBOMCTBaA MHHEPAIOB, IIOCJIAE YE€ro, MCIOJIb3ysA  OIPCACINTCIIb,
ANArHoCTUPOBATbL MHUHCPAJIBI.

Beinosinus patdory, Bel Oyaere:
YMETh:
-COCTaBJIATh OMHMCAaHUE MUHEPATIOB M TOPHBIX MTOPO/I 110 00pa3Lam;

MarepunanbHoe obecrnieyeHue:

VYuebHblil MaTepuan. YueOHas KOJUIEKIHS MUHEPAJIOB, MOJEIN KPUCTAILIOB, IIKajga TBEPIOCTH
Mooca, xommac, papdoposas miactunka, pactsop HC1 (10%) B kanenbHu1e.

3aganme:

1.0O3HaKOMbTECH C KPATKUMU TEOPETUUECKUMHU CBEACHUSIMU

ITonsitue 0 MuUHEpaJax.

Panbire MuHEpassl MOHUMAIHCh 0OJIee MIMPOKO, YeM ceddac, U K HUM MPHYUCISUTHCH JIIO0bIe
«UCKOMAEMBIE» - PA3JIUYHBIE «3€MJIM», MOYBBI, OOJOMKU TOPHBIX MOPOA, TOP(, KaMEHHBIH YyroJb,
SHTapb, OKAMEHEBIIWE OCTATKH >KUBOTHBIX W pACTeHUH, He(Th, NpUPOAHBIH ra3. [ma Hux
JIOITyCKaJIOCh TBEP0E, JKUIKOE U JAaxke ra3000pazHoe cocTosiHue. B HacTosiee Bpems, corimacHo A.A.
['onoBHKOBY, MUHEPAJIOM Ha3bIBAIOT XMUMHMYECKH U (PU3UUECKH OOOCOOJIEHHBIM B IPOCTPAaHCTBE
HEOPraHWYeCKUH  MPOAYKT MPUPOJHOW  (PU3MKO-XMMHUYECKOM  peaklMuu, HaxoAsuuiics B
KpUCTAIJIMYECKOM cocTOosiHMM. K MMHepasiaM OTHOCAT KpHUCTaUIMYeCKue Tejna 0e3 OrpaHudeHHUs
pa3sMepoB UHIMBHUIOB. DTO MOTYT ObITh KaK KPUCTAJUIBI BECOM B COTHH U THICSIYM KUJIOIPAMMOB, TaK U
Menbyalilliie KPUCTAUIMYECKUE YacTHULIbl KOJUIOMJIHO-IUCIEPCHbIX cucteM. Eciu B amoppHOM
BEIIECTBE COCTABIIAIOLINE €r0 aTOMbI, HOHBI U MOJIEKYJBI pacrojaraloTcs B Oecropsake (Kak rpyna
KUpIUYEeH M CTPOUTENBHOIO MyCOpa), TO B KPHUCTAJUIMUYECKOM BEIIECTBE OHHU pacIoJaraioTcs B
CTPOTOM TE€OMETPUYECKOM TOpsAKE. Ecaum MBICIEHHO NPEICTaBUTh KaXAbIH aTOM WM HOH
KPUCTAJJINYECKOIO BEIIECTBA B BHUJAE TOYKH U COEIMHUTH UX YCIOBHBIMU JIMHUSAMHU, TO IOJYYUM
OECKOHEUHYI0O T'€OMETPUYECKH TPABMWIIBHYIO KPUCTAJUIMYECKYIO peIIeTKy (CBOIO Ul Ka)Joro
MuHepana). [Ipy 3TOM TOYKM COOTBETCTBYIOT y3j1aM 3TOM pEIIeTKH, a CHJIa XMMHMUYECKUX CBSI3ed
MEXJy aTOMaMH WJIM MOHAMH YCJIOBHO OTpaXkaeTcs JJIMHON COeIMHSIONIEH UX JIMHUM (4eM CUJIbHEe
CBSI3b — TEM KOpOYE JINHUA).

dopMa MHHEPAJIOB.

YIopsI0UeHHOCTh BHYTPEHHETO CTPOEHUS KPUCTANIMYECKHX BEIIECTB OTPakaeTcsi B
MIPaBUIBHOCTH F'€OMETPHUUECKON (hOPMBI KPHUCTAINIOB — MUHEPAJIBHBIX WHAUBUOB, (OPMHUPYIOLIUXCS B
YCIIOBUSIX, KOT/Ia UX POCTY HUYTO HE MpensTcTByeT. PopMa KPUCTAJUIOB MOXKET MCIIOJIb30BaThCS IS
JUarHOCTMKM MHHEPAJIOB KaK OJHO M3 BaKHEHWINIMX HX CBOMCTB. B MHpe KpuCTalIoB MOTYT
BCTpEUaThCs KaK MPOCThle reoMeTpuuecke GopMsel (Ky0, OKTasip, TETpa’ip, NUpaMuia, 1 T.11), Tak U
KOMOMHAIIMHM HECKOJIBKUX MPOCTHIX GOopM ( HampuMep, COueTaHHue B OJJHOM KpHUCTaJUle rpaHei Kyba u
OKTadJIpa, MPU3MBbI U TUPAMUJIbI).

Bcee kpucramisl no gopMe ynpomeHHO MOXHO pa3fefuTh TakkKe Ha CIEAYIOIIHe OCHOBHBIC

THIIBL:

1. N3oMeTpruyHbIE OJUHAKOBO Pa3BUTHIE BO BCEX TPEX HAIPABJICHUSAX B [IPOCTPAHCTBE.

2. VY anuuénuble (OTYETIMBO BBITAHYTHIE B OJHOM HAIlPaBICHUU) — MPU3MaTHYECKHE,
cTosn04aTkle, IECTOBATHIE, UTOJIbYATHIE.

3. Ymnoménnasle (pa3BUThIE NMPEUMYLIECTBEHHO B JBYX HAIpaBICHHUSIX — TaOJIUTUYaThIe,

HCH_IYI‘/’ILIaTBIC, JIUCTOBATEIC.
Taxxke B KauecTBe AWAarHOCTUYCCKOTO IpHU3HAKa MOKHO HCIIOJIB30BaThb TUIT MHHCPAJIBHOIO
arperata — (bOpMLI 3aKOHOMCPHOI'0 CpaCTaHHud MHUHCPAJIBbHBIX HWHAWBUIOB. Tun arperara



OIpeieNIAeTcsl Croco0oM 00pa3oBaHMS MHHEpaja, a YMCIO BO3MOXHBIX CIIOCOOOB OOpa3oBaHMS IS
Ka)KJJ0OTO MUHEPAJIbHOTO BU/1a OTPAaHUUYEHO.

du3uyecKue CBOMCTBA MUHEPAJIOB

OU3NYECKUMHU CBOWMCTBAMHU MUHEPAJIOB HAa3bIBAIOTCA TE€, KOTOPbIE TPOSBISIOTCS B HX
(U3HYECKUX B3aMMOJICHCTBHUAX C pa3IMYHbIME 00BbeKTaMu. IMEeHHO (hu3muecKrue CBOWCTBA SIBIISIFOTCS
BXHEHIINMU TUAarHOCTUYECKUMHU MPU3HAKAMU MUHEPAJIOB U IMOJIOXKEHBI B OCHOBY UX MPAKTHYECKOIO
ompeneneHus. HekoTopble U3 HUX MOKHO ONPEAEIHThH JIMIIL B JabOopaTOpHBIX ycioBusx. Ho ects
Takue (PU3MYECKHe CBOWCTBA, KOTOpBIE JIETKO OMNpPEENISIEMbIM HEBOOPYKEHHBIM TIJIa30M WJIM MpU
MIOMOIIIM HECIIOKHOTO O0OpYyIOBaHUSA. YMEHHE NPABUIBHO UX ONPEACIATH SBISETCA KIIOYOM K
MIPAKTUUYECKOMY OIpe/IeTICHIIO OOMBIIMHCTBA HauOoJIee paclipOCTPAHEHHBIX B IpHUpoie MuHepaoB. K
HUM OTHOCSITCSI:

ONTUYECKHE CBOMCTBA — MPO3PAaYHOCTh, LIBET, I[BET YEPThI, OJIECK; MEXaHUYECKHUE CBOWCTBA —
TBEPJOCTh, CHAHOCTD M U3JIOM, Y/EIbHBII BEC, a TAKXKE HEKOTOpPbIE APyrue U3 (PU3NIECKUX CBOWCTB
(MarHUTHOCTD, BKYC, 3amMax H T.1.).

IIpo3pauyHocTh - CIIOCOOHOCTH MHHEpaJia MPONMYCKaTh CBET. B 3aBUCMMOCTH OT CTEleHU
MIPO3PaYHOCTH BCE MUHEPAJIBI ACTATCSA HA 3 TPYHIBI (MIPU 3TOM CJIEAYyEeT UMETh B BHIY, UTO TPAHUIIBI
MEXTy HUIMH YCIIOBHBIC):

1. [Ipo3paynbie (CKBO3b MUHEpAJl MOXHO JIETKO BUJETh Pa3jiMYHbIe MPEIMEThI) — TOPHBII
XpycTajb, UCIAHACKHUI 1IIIAaT, TOna3s u Jip.

2. [IpocBeunBaroie Uiu MOJIYNPO3padyHble (CKBO3b MHHEpAlT BHUJIEH CBET, HO KOHTYpHI
MIPEIMETOB YK€ HE pa3InuuMbl) — c(pajepuT, KHHOBAPh H JIp.

3. Henpospaunble — muput, MarHeTuT, rpadur u ap.

LBer. Haubosee nerxko ompenensieMblii BU3yaJbHO Npu3HaK. Hepenko MMEHHO OKpacka
SIBJISIETCSl HACTOJBKO XAPAKTEPHBIM MPU3HAKOM MHUHEpalla, YTO HE TOJIBKO I103BOJIAET OJHO3HAYHO
ONPEIEIUTH €ro, HO U JIAeT MPEJICTABICHNUE O €r0 XMMUYECKOM cocTaBe. Hampumep, Bce BOIHBIE COIU
MEIU HMEKT SPKUW 3€IeHbIM WIM CUHUKA LBeT. He ciydaiiHO y BIIEpBBIE NPUCTYNMBIIUX K
OTIPEICICHUI0 MHUHEPAJIOB CTYJAEHTOB HAOJIOMAeTCsl CTPEMJICHHE IOJb30BATHCS NPU OINPENEICHUN
MUHEpalia TOJIbKO €ro OKPAacKoW, Kak Hauboliee MpOCThIM Mpu3HakoM. Ho Takoi moaxop sBisercs
HENpPaBWIbHBIM, TaK KaK OJMH M TOT K€ MHUHEpaJl HEPEJAKO MOXKET MMETh pa3jMYHyI0 OKpacKy B
3aBHCUMOCTH OT NMpuMecel UK Ae()EeKTOB CTPOSHUS ero KpUuCTaIMUecKol pemerku. Cienyer Takxke
HMMETh B BUJY BCTpeYarouuiicss nHorna 3pQexT JI0)KHON OKpacku (1MoOekanocTH), NOSIBISIIOIIEHCS B
pe3yiabTare 00pa3oBaHMs Ha MOBEPXHOCTH MHHEpaja TOHKUX IUIEHOK JIPYroro BEIECTBa, B KOTOPOM
npossisercs 3pdext uHreppepenunu. [Ipm TakoM THUIE OKpackM Mbl BHUIUM IE€pEIHUBAIOIINECS
pamyxHble IBeTa (Kak B TNsATHaX OeH3WHAa Ha Boje). llosToMy I[BETOM MHHEpAlOB, Kak
JUArHOCTHYECKUM MPU3HAKOM, CIIEIYET MOJb30BATHCS C OCTOPOKHOCTBIO.

LIBeT 4epThl (1[BET MUHEpala B Iopoiike). bojee MOCTOSHHBIN 1 HAICKHBIN MO CPABHEHUIO C
OKpacKOM €aMOro MHMHeEpajla JUAarHOCTHYECKHM Npu3Hak. L[BeT uepTwl B psje CilydacB IMOJHOCTHIO
COBIIAJIAET C IIBETOM MHHepasa B oOpasue. Ho oueHb MHOrue MuHepaibl B MEIKOPa3apOoOIeHHOM
COCTOSIHUM HMMEIOT IIBET, 3HAYUTENIbHO OTJIMYAIOLIUICS OT €ro IBera B MoHoiuTe. Tak mOUpUT
COJIOMEHHO-KEJTHIN, @ B TOHKOPa3/ApO0JIEHHOM COCTOSIHUU — YEPHBIiA,

Jlns ompenenenus 1iBeTa MHUHEpaia B MOPOIIKE COBCEM HeoOsA3aTeNbHO JAPOOUTH €ro Bech Ha
MEJKHE 4acTu. s 3TOro JoCTaTOYHO € JETKMM Ha)KUMOM HECKOJIBKO pa3 MPOBECTH MHUHEPAJIOM II0
MOBEPXHOCTHU CIEIHUAIbHON TUIACTUHKU U3 HerJla3upoBaHHOTO (apdopa (Tak Ha3bIBAEMOMY OMCKBUTY)
U OLIEHUTh ULBET MNoy4uBlIeiics uepThl. Crneayer uMeTh B BUAY, YTO MHUHEPAJbl C BBICOKOM
TBEpAOCThIO (Oosee 6,5) BOOOIIE HE OCTABISIIOT OKPAIICHHOTO CJIe/a, a OCTaBJSAIOT IapanuHy Ha
dapdoposoii iiactunke. [1oaTOMy rOBOpUTH, K IPUMEPY, O LIBETE YEPTHI aIMa3a OECCMBICICHHO.

baeck. BoJbIIMHCTBO MHUHEPAIOB C PA3IMYHOM MHTEHCHBHOCTBHIO OTPAXKAIOT MAJAIOUIMNA HA
HUX CBET, TO €CTh 00JafaloT OyeckoM. XapakTep Ojiecka 3aBUCHT OT TOTrO, HACKOJBKO CHUIIBHO
MOBEPXHOCTh MUHEpaJia OTpa)kaeT MaJarolIfil CBET, KAKOBO COOTHOIICHHUE OTPAXKEHHUSI, TOTJIOIEHHS U
MPOMYCKaHMUs CBETa MUHEPAIOM, KAK UMEHHO OTPaKa€MbIil CBET pacCEerBAETCHI.

Briensitor cnenyromue BUIbI Oiecka:

Mertannuieckuii — HaoMUHaeT OJIECK TOTUPOBAHHOTO METalIa.



[Tomymeramummueckuii — MOMOOCH METaNIMYecKoMy, HO Ooyiee TYCKIBIA, Kak y Trpudens
IIPOCTOr0 KapaH/ala.

AnMa3HbBIi — CUJIBHBIA OJECK, OOYCIIOBJICHHBIH HEOJHOKPATHBIM OTPAKEHHUEM CBETa OT
BHYTPEHHUX ITIOBEPXHOCTEH ITPO3PAYHbIX U IOJIYNPO3PAYHBIX MUHEPAJIOB.

CTexJIsIHHBI — MOBEPXHOCTh MHUHEpasia OJEeCTUT Kak CTeKio. Takum Oneckom obianaer
60s1bIIMHCTBO (0K0J10 70%) MpO3payHbIX U NOJIYIPO3pPAYHbIX MUHEPAJIOB.

[lepramMyTpoBBIii — MHHEpan OJECTUT W TEpeNuBacTCd KaK MOBEPXHOCTb MNepiaMyTpa WM
xemuyra. HaOmromaercss y mnpo3pauyHbIX M IPOCBEYMBAIOLIMX MHHEPAJIOB, HMEIOIIUX TOHKOE
IUIaCTUHYATOE CTpoeHHe. CBET OJHOBPEMEHHO OTPAXKaeTCs OT MHOXECTBA IOBEPXHOCTEN BHYTPU
MUHEpPAJIa, B pe3yJIbTaTe Yero BOZHUKAIOT MEPIAMYTPOBBIC «IIEPEIUBBD.

[[lenkoBUCTBIE — OOYCIOBIIEH BOJIOKHHUCTBIM CTPOCHMEM MHHEpala, II03TOMY MHUHEPAJIbHBIN
arperat OJIECTUT U IEepeInBaeTCs, Kak Iy4OK HIEJTKOBBIX HUTEH.

JKupHBI — IOBEPXHOCTh MUHEpAJIA KAKETCS CMA3aHHOM >KMPOM WIH ITOKPBITON MacCIsHUCTOU
IUICHKOW. BO3HMKaeT Torzaa, Koraa oBepXHOCTH MHHEpasla IOKPBITa MEIbYalIIUMU HEPOBHOCTSMH,
paccenBarOLIMMU OTPAXKEHHBIN CBET HEPABHOMEPHO.

CMonsiHOW — OJeck, HallOMHMHAIOMMKA OJecK 3acThIBIIEH CMOJIBI MJIM TyApOHA. AHAJOT
YKUPHOTO OJiecKa Il MUHEPAJIOB C TEMHON OKPacKOM.

BockoBoil — nomymaroBslii 6J1€CK, HATOMUHAIOIINHI OJ€CK MYETMHOI0 BOCKA, XapaKTEePHbIHN JUIs
IIPOCBEYMBAIOIINX MUHEPAIOB, PABHOMEPHO PACCEUBAIOIINX CBET.

Hakonen, eciu MuHepan NpPeACTaBIeH TOHKOIUCIEPCHBIMM, 3€MJINCTBIMA MaccaMy, TO OH HE
OJIECTHUT, T.€. SIBJISACTCS MAaTOBBIM (MeJl, KAOJIMH, OXPBI). ITO MPOUCXOJUT IOTOMY, YTO BECh CBET IPH
OTPa)KEHUM PACCEUBAETCSI COBEPILEHHO PaBHOMEPHO, B pe3ysbTare 0jiecka B OOBIYHOM CMBICIIE CJIOBA
HET.

TBeprocTh — yCTOMYMBOCTP MHHEpaJla K LapamnaHuio. SBiIseTcs OAHMM U3 TJAaBHBIX U
HAJEKHBIX JIMarHOCTUYECKUX IPU3HAKOB MHHepanoB. [lo TBepaocTM Bce MHHEpalbl yCIOBHO
paznensaroTcss Ha 10 rpynm, B COOTBETCTBMM C IPEAJIOKEHHOM aBCTPUHMCKMM MHHEPAJIOroM
Opugpuxom Moocom mikanoit TBepaoctd. Habop yciaoBHBIX 3TaloOHOB TBEPAOCTH, cocToAlui u3 10
MHUHEpAJIOB, B €r0 YeCTh MOJYy4WI Ha3BaHMe Hkasa Mooca (tabia. 1). MuHepansl B Heil mogoOpaHbl
TakUM 00pa3oM, UYTO KaKbli MMOCIEIYIOINNH MUHEPa B HEM OCTaBIISIET L@panuHy Ha MPEAbLAYIIEM.
[Ipuyem mnomydaercst yriyOJeHHas LapanuHa, He HMcue3arolias NpH JErKOM CTUPAHUU MalbliEeM.
OtHocuTenbHass TBEPJAOCTh BBIPAXKAETCS YCIOBHBIMU equHuIlamMu TBEpHocth or 1 nmo 10,
COOTBETCTBYIOLIMMH HOMEPY 3TAJOHHOI'O MUHepana mkaisl Mooca (0T caMoro Msrkoro o camoro
TBEPJIOTO).

Tabmuna 1

[IIxana TBeproctu Mooca( ¢ TOTOJHEHUSIMU)

Teepnocts | Munepai nikanel Mooca Bo3morkHas 3aMeHa

1 Tanbk I'pucens msrkoro kapanaama

2 ['unc Horotp

3 Kanpuur Menanast MOHETa

4 DI00PUT Keie3Hrniii TBO3IL

5 Arnarut Crekiio

6 [Toneroit mmar (opTokIIa3) CranbHOE JIe3BHE HOXa

7 Kaapit HanunsHuk

8 Tonas

9 Kopyng Haxnaynas Oymara, Opycok Juist 3aTOYKH HOXKel
10 Anmas Anma3zHas TWIoYKa JUIsl HOI'TEH, aIMa3HbI  CTEKIIOpE3

MuHepai-3TaioH, KOTOPbI OCTaBIET HAAPYrOM IapanuHy, cuuTaercs 6osuee TBEpAbIM. Eciu

MUHEpaJl OCTaBJISIET HAa APYrOM MUHEepalie uepTy (IULIET), TO OH sBJseTcs Ooyiee MATKUM. TBepaoCTh
OINpPEAEIAEMOr0 MHUHEpAJa MPUHUMAIOT MPOMEXYTOUYHOM MEXAYy TBEPAOCTBIO JIBYX MHHEPAJIOB-
3TaJIOHOB — 0oJiee MATKOTo U OoJjiee TBEp0ro MO CPaBHEHUIO C UCHBITYeMbIM MUHepasioM. Hanpumep,
€CIT OIpesessieMblii MUHEpan Lapamaercs KBapueM (7), a caM OCTaBJsIeT LapaluHy Ha I0JIEBOM



mmare (6), To ero TBepAocTh - 6,5 (wnmm 6-7). MuHepanbl ¢ PaBHBIMU 3HAYCHHUSMHU TBEPIOCTH HE
LapanaroT Ipyr Apyra.

CnaiiHocts U u3i0oM. CHailHOCTBIO HA3bIBAETCS CIIOCOOHOCTH KPHCTAJIOB PACKAIBIBATHCS
(pacmierisThCsl) MO  OMNPENCNIEHHBIM  KpHUCTauIOrpaduyecKuM  HampaBieHHUSIM MapajlieIbHbIM
JeWCTBUTENFHO HAOJIOJAaeMbIM WJIM BO3MOXKHBIM T'paHSM KpUCTaula, ¢ 0Opa3oBaHHUEM POBHBIX
ONecTAMMX IUIOCKOCTeH ckona. bieck chaiHbIX TIOCKOCTEH OCOOEHHO XOpOIIo 3aMeTeH B
OTPaXEHHOM CBETE, €ClIM 00pa3el] IOBOpauMBaTh I0J Pa3HBIMU YIjJaMd K HCTOYHMKY cBeTa. B
3aBUCUMOCTH OT TOI'0, HACKOJIBKO JIETKO PACKaJIbIBAIOTCA MUHEPAJIbl PA3JIMYAOT CIEAYIOLIUE CTEIEHU
COBEpIIEHCTBA CIIAHOCTH (B MOPsAKE YOBIBAHNUSA):

Becbma coBeplleHHas — CHAliHOCTh B OJIHOM HAIIpaBJIE€HUHU, KOTJa MHUHEpal OYEHb JIETKO
(uHOTA JaXke pyKaMH) pasfelisieTcss Ha Bce 0ojiee TOHKME MJIACTUHKH WIM JUCTOYKH. IIpu 3Tom
MOJIy4al0TCs POBHBIE 3€PKAIBHO OJIECTSIINE TUIOCKOCTH CIIafHOCTH.

CoBepiieHHas — IpU JIFOOOM yJape MOJIOTKOM MO0 MUHEpaly OH PacChIMaeTcsi Ha OOJIOMKH,
OrpaHUYEHHBIE POBHBIMU IUIOCKOCTAMH. HepoBHbBIE TOBEPXHOCTH U3JI0MA MOJYYarOTCS OUEHb PEAKO.

Cpenusisi — IpHU pacKabIBAHWK MUHEpala C OJMHAKOBOH YacTOTOW 00pa3yloTcs Kak POBHBIC
CHaiiHbIe MOBEPXHOCTH, TaK U HEMPABWIbHBIEC TOBEPXHOCTU U3JIOMA MO CIyYalHbIM HaIllpaBICHUSM.

HecoBepiienHast u BecbMa HECOBEpILIEHHAs — IPHU pacKaJblBAHUM MHUHEpaia MOJaBIISIFOIIAs
4acTh 00JIOMKOB OIpaHUYEeHA HEMPaBIUJILHBIMU HEPOBHBIMU MOBEPXHOCTSAMHU U3JIOMA.

Kpome TOro, cnalHOCTb B KaXKJIOM MHHEpPAJIE MPOSBISAETCS MO ONPEACTEHHOMY YHUCTY
HampaBJICHUH: OAHOMY (CIIOIbI), ABYM (IIOJIEBBIE INMATHI), TpeM (KaJbIUT, TalHUT), YEThIpEM
(prooput) wmwum mectu (chaneput). CTeneHb COBEPIICHCTBA CHAWHOCTH 3aBUCHT OT CTPOCHUS
KPUCTAJUIMYECKON pElIeTKH KakJI0ro MHUHEpasa, TaK KaK pa3pblB 10 HEKOTOPBIM IUIOCKOCTSIM 3TOH
pemeTKH n3-3a Oosee cnabbIX CBS3€H MPOMCXOAUT ropas3zio Jierde, 4eM o JPYT'HM HarpaBlieHusM. B
Clly4a€ OJIMHAKOBBIX CHJI CLEIUICHHS MEXIY aroMaMu [0 BCEM HallpaBJIEHUSM B KpUCTALIE,
CIIAHOCTh OTCYTCTBYET.

HepoBHasi moOBEpXHOCTh, MOMYYAOLIAsACA MPU PACKAIBIBAHUA MHHEPAJIOB, HA3bIBACTCSA U3JIOM.
JIpyruMH CIIOBaMH H3JIOM — 3TO CIIOCOOHOCTh MHHEPAJIOB PACKAIIBIBATHCS HE TOJBKO MO TIOCKOCTSIM
CHAMHOCTH, a 1O CJI0KHON HEPOBHOW MOBEPXHOCTHU. Paznnyaror ciaeayromne BUabl U3JIoMa:

PakoBHCTBIII — NOXOXXUH Ha BHYTPEHHIOIO IIOBEPXHOCTh PAKOBHHBI (KBapl], Xajlle/IoH,
obcuanan). C pakOBUCTBIM H3IIOMOM KpPEMHsS YEJIOBEK IMMO3HAKOMHUJICS B KaMEHHOM BEKE — Bellb
MMEHHO 3TOT TUII U3JI0Ma JIa€T TAKUE OCTPbIE PEXKYIIUE Kpasl.

3aHO3UCTHIM - HAIOMHUHAET MONEPEYHBId H3JIOM APEBECHUHBI U CBOMCTBEHEH BOJIOKHUCTBIM
MUHEpaJIbHBIM arperaram — (acoect, am¢puooIbI)

KproukoBaThlii — MOBEPXHOCTh M3JIOMa KaK Obl MOKPHITA MEIKUMHU KPIOYOUYKaMH (CaMOpOIHAs
Meb, cepeOpo U Apyrue KOBKHE METalIbl)

3eMITUCTBIA — MOBEPXHOCTh M3JIOMa MaToBas W Kak Obl MOKPHITA METKON MBUIBIO (KAOJUH)
PoBHBII — CBOMCTBEHEH OYEHb MEJIKO3EPHUCTBIM arperataM, HampuMmep, SIMam.

CryneHyaThlii — BOBHUKAET Y MUHEPAJIOB C XOPOIIEH CIaiHOCTBIO.

VYnenpHbIl BeC (TUIOTHOCTh) — COOTBETCTBYET Macce€ MHUHEpaia B TpaMMax, 3aKIIOYCHHOU B
OJTHOM KYOMYeCKOM CaHTUMETpPE €ro o0beMa M SIBISETCS BaXKHBIM JUArHOCTHYECKUM MPU3HAKOM, TaK
Kak KoJjieOyieTcss B MMPOKUX mpeaenax — ot 1,5 (Oypa, mupabunut) no 19-21 (301010 M camopogHas
aTuHa). BakHO HAy4dUThCS XOTS OBl MPUOIM3UTENHHO OIpPENessaTh yIEIbHBIH BEC MHHEPAJIOB,
B3BEIIMBasi KyCOK MHUHepaja Ha JIaJIoOHH, YTOObl pa3inyaTb MUHEpAJbl JIETKUE, CPEAHHE, TSHKENble U
oueHb TspKenble. CpelHUM (TUMUYHBIM IS TIOJABJISIONIETO OONBIIMHCTBA MHHEPAIOB) SBIISETCS
yAeNbHBIN BecC 2,5 — 4.

MarautHocTh. HekoTopbie MuHepaibl 001a/1al0T MATHUTHOCTBIO — T.€. CIIOCOOHBI JIEHCTBOBATH
Ha MarHUTHYIO CTPEJIKY KoMmaca (CHJIbHO OTKJIOHSS €€) WM MPUTATUBAIOTCS MarHUTOM. MarHuTHBIX
MUHEpAJIOB OYEHb MaJo, MO3TOMY MArHUTHOCTh SIBJISIETCA OYEHb BAXKHBIM JUArHOCTUYECKUM
MIPU3HAKOM, HEPEJIKO MO3BOJIAIOIINM CPa3y YCTAaHOBUTH Ha3BaHUE MUHeEpaa.

B 1ienoM, MOKHO MPEATIOKUTH TIOPSAIOK BBIOJHEHUS pPa0OTHI ¢ 00paziiaMu yueOHOH
KOJUIEKIIUHU:

1. Omnpenenuts GopMy MHHEPATHHBIX arperaToB



2. YCTaHOBHUTH CKOJBKO MHUHEPAIOB IMPHUCYTCTBYET B MHHEpajbHOM arperate. Jlns
Ka)KJJOTO MUHEpaJia ONpeAeIuTh:

- dbopMy BBIJEICHUN (XOPOIIO OTPAaHCHHBIE KPHUCTAUIBI WM KE 3epHa 0e3 YeTKOM
orpaHkd; mo QopmMe — H30METPHUYHBbIC, YAJUHEHHbIE WIM YIUIONICHHbIE; B CiIy4ae XOpPOLIO
OTPaHEHHBIX JIOCTATOYHO KPYIHBIX KPHUCTAJLIOB CIEIYyEeT MONPOOOBAaTh YCTAHOBHTH CHHIOHHUIO WIIH
IpyMIy CUHTOHUI, OCHOBHBIE MPOCTHIE (POPMBI);

- OINITUYECKHE CBOMCTBA: L[BET, OJIECK, IIBET YEPTHI, IPO3PAUYHOCTH;

- XapakTep CIaiHOCTH WM U3JIOMA,

- TBEPJOCTh C MOMOIIBI0 MHHEPAJIOB-3TAJOHOB IIKadbl Mooca 1ub0 MX 3aMEHUTENeH;
[Tocrne 3TOro Hy>KHO MOMBITATHCS OMPEESIUTh MUHEPAJ C TOMOIIBIO onpenenutens. Kaxipiii Mmunepan
HEOO0XOUMO OIPEIEIIATh TOJIBKO IO COBOKYMHOCTH BCEX IMPHU3HAKOB, IMOJB3YSCHh OMpPEICTUTENIMI
MHUHEPAJIOB, METOI0OM OCJIEI0BATEIBHOIO UCKITIOUEHHS LIENIBIX TPYIII MUHEPAJIOB, IPU3HAKH KOTOPHIX
HE COBIAJAIOT C MPU3HAKAMH OIPENeIIeMOro MUHEpaia. B mepByro oueper MCHONB3YIOTCS camble
OueBUJHbIC TpHU3HAaKU. Ecian BO3HMKIA Takas HEOOXOJMMOCTh (KOT/a OIpeleleHHbIE CBOMICTBA
COBIIQJAIOT Yy HECKOJBKHX MOXOXHX MHHEPAIOB) CJIEIYeT OMOJHUTEIHHO OIPENeIUTh NpOoune
CBOMCTBA: MarHUTHOCTH (C MOMOIIIBIO KOMIIaca), 3anax (BKYC), YIPYTOCTb; MPOBEPUTDH, Pearupyer Ju
MUHEpas ¢ pa30aBIIEHHON COJITHOW KUCIIOTOM U T.1.

O3HAaKOMHUBIIHUCH C TUATHOCTHYECKUMH CBONCTBAMHU MHHEPAJIOB, CTYACHTHI IIOTy4YatoT
00pa3ubl U3 yueOHOI KOJUIEKIIUU U OTIPENIEISIOT CBOMCTBA MUHEPAJIOB, TIOCIIE YET0, HCIIOIb3YS
OTIpEeACTUTENb, AUATHOCTUPYIOT MUHEPAIIBL.

®opMma npecTaBIeHUs pe3yJabTaTa: MOIy4YnuB 00pa3ibl U3 yIeOHOH KOJUIEKIINU 1

OTIPEICIISAIOT CBOMCTBA MHUHEPAJIOB, TIOCTIE YEro, UCIIONb3Ys ONPEAEIUTENb, TUarHOCTUPYIOT

MUHEepaJibl 0)OPMHB B TPOU3BOJILHON (hopMe.

Kpurepun oneHku:

O1eHKa «OTIIMYHOY BBICTABIISCTCS:

— cojaepkaHHe pabOThl COOTBETCTBYET 3aJaHHOM TeMaTuKe, OOydJarolluiics TOKa3bIBaeT
CUCTEMHBIE U TOJIHbIE 3HAHUS U YMEHHSI 110 JAHHOMY BOIIPOCY;

— paboTta opopmiieHa B COOTBETCTBHH C PEKOMEHIAlUSIMU TIPETIOIaBaTEeIs;

— 00BeM paboThl COOTBETCTBYET 33aJJaHHOMY;

— MaTepuall H3JI0)KEH YETKO, pPAalUOHAIbHO, OTPaXXeHa CIIPaBeUIMBOCTb U MPABIUBOCTH
BBIBOJIOB.

O1eHKa «XOpOIIIO» BBICTABIISETCS:

— cojJepxaHue paboThl COOTBETCTBYET 3a/1aHHOM TEMATUKE;

— oOyyaromuiicss JOMycKaeT HeOONbIIMEe HETOYHOCTH WJIM HEKOTOpble OUIMOKH B JIaHHOM
BOMpoce (HeOJHOPOAHAs BBIOOPKA);

— MaTepuall M3JIOKEH YEeTKO, paIMoOHAIbHO, OJHAKO B BBIBOJAX HE Be3Jle MPHUCYTCTBYET
CTIPaBE/IIMBOCTh H MTPABINBOCTb.

— B oopMIIeHUH PabOTHI JONYIIEHbI HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJJaHHOMY MJIM HE3HAUUTEIbHO MEHBIIIE,

O1eHKa «yIOBJIETBOPUTEIEHOY BHICTABIISETCS:

— cojepxaHue padOTbl COOTBETCTBYET 3aJaHHOM TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENIbHbIE AJIEMEHTHI MO COJEPKAHMIO PAa0OTHl WM MaTepuan MO TeMe HU3J0XKEH HEJIOTHYHO,
HEYETKO MPEJICTABICHO OCHOBHOE COJIEpP’KaHNe BOIPOCaA;

— pabota ohopmiieHa C OINOKaMH B O(OPMIICHHH;

— 00BbeM paboThl 3HAUMUTEIBHO MEHBIIE 3aJJaHHOTO (OTCYTCTBYIOT BBIBOABI MO TIpadUuyecKUM
pe3yabTaTaM aHaiu3a).

O1eHKa «HEYIOBJIETBOPUEITEHOY BBHICTABIISETCS:

—HE pPacKpbITa OCHOBHAs TeMa paboThl;

—o¢opmiieHue paboThl HE COOTBETCTBYET TPEOOBaHMSI ITPETI01aBaTeNs;

—00beM paboThl HE COOTBETCTBYET 33JAHHOMY.



Tema 2. I'opHble NOpoabI ¥ MPOLECCHl B HUX.
IIpakTuyeckoe 3ansaTue 4
«M3yyeHue U onucaHne MarMaTH4ecKUX U MeTaMopduyecKHX NOPoj Mo odpa3uam».
Ilesb: onucbIBaTh MarMaTU4ecKue 1 METaMoOp(pUUECKUE TOPOIBL.
Beinosinus patdory, Bel Oyaere:
YMETh: COCTABIIATh OUCAHNE MAarMaTHYECKUX U MeTaMOp(UUYECKHX MOpPoJ o 00pa3iaM.

MarepunanbHoe obecnieyeHue:

VYuebHasg KOJUIEKIIMS MarMaTHYeCKMX TOpPHBIX MOpOoJ, Tabiuma CTPYKTYp M TEKCTYp
MarMaTHYECKUX TOPHBIX TOPOJ.

3aganue:

Kak wu3BecTHO, 3eMHasi KOpa CJIOXKEHAa pAa3MYHbBIMH TOPHBIMH TIOPOJAaMH, KOTOpBIE
IPEJCTABISAIOT cO00H 3aKOHOMEPHO IIOCTPOEHHBIE MUHEPAJIbHBIE arperarsl.

[To MuHEpaILHOMY COCTaBY TOPHBIE MOPOJIBI MOTYT OBITh MOHOMHHEPAIBHBIMU (COCTOSIIIUMHU
TOJIKO M3 OJHOTO MHHEpaja, KakK, HalpuMep, KBapLUT) WIM MOJIMMUHEPAIbHBIMU (COCTOSIIMMH M3
HECKOJIbKUX MUHEPAIOB — HallpUMep, TpaHuT). [1oaToMy Ass yCnemHoro onpeaeaeHus roOpHbIX MOPOT
HE00X0AMMO XOpolllee 3HaHHE JMAarHOCTUYECKUX NPU3HAKOB MHHEpPalIoB, OCOOEHHO Haumboiee
HIUPOKO PACIPOCTPAHEHHBIX (nopodoobpasyowux). K uX 4ucimy OTHOCSTCS TOJIEBBIE IITATHI, KBAPII,
CIIFO/Ibl, MTUPOKCEHBI, aM(PHO0JIbl, OJTMBUH, HEPETNH, KaIbLIUT, TOJOMUT U APYTHE.

[To mpouCX0KICHNIO BCE TOPHBIE TIOPOIBI MOXKHO Pa3AeIUTh HA TP OOJIBIINE TPYIIITHI

- ocadounvle (OOpasyroluecss Ha IOBEPXHOCTH 3€MJIM B pe3yibTare 3K30T€HHBIX
MIPOIIECCOB);

- Mmazmamuyeckue (00pazyronMecs B pe3yjbTaTe MarMaTHUECKON AEATeNbHOCTH);

- Mmemamopgpuueckue (00paszyromuecs: B pe3yibTaTe U3MEHEHUs, T.€. IPeoOpa3oBaHus B
Hezlpax 3eMIIM paHee CYILECTBOBABLIMX OCAJ0YHBIX M MarMaTU4YECKUX MTOPON).

[TpoucxoxaeHne ropHoi MOpoJIbl U yCIoBUs €€ 00pa30BaHUsl OTPAXKAIOTCS B OCOOEHHOCTSIX €€
CJIO’KEHUSI, XapaKTePU3yEeMbIX OHATHAMU CHIPYKHYPbL U MEKCIYPbl.

Takum oOpa3oMm, copwaa nopoda — STO TPUPOJIHBIM  IMOJIMMHUHEPATIBHBIA WU
MOHOMMHEpAJIbHBIA arperatr (MM CKOIUIEHHME aMOpP(HOIo BELIECTBA, HANPUMEp BYJIKAHUYECKOTO
CTEKJIa), XapaKTePUIYIOIIUICS ONPEAETICHHBIM COCTaBOM, CTPYKTYPOH U TEKCTYPOIA.

Cmpykmypa — 0COOEHHOCTH CTPOEHHsI TOPHOI MOPOJIbl, KOTOPBIE ONPENENIAIOTCS pa3MEpPoOM U
(hopmoii 1 B3aMMOOTHOIIIEHUSIMU CIIATAIOIINX €€ 3epeH (00JIOMKOB).

Texcmypa oTpaxaeT 0COOEHHOCTH CTPOCHMS T'OPHOI MOpPOJbI, 0OYCIOBIECHHBIE XapaKTepOM
B3aMMHOTO PACIIOJIOKEHHS CITararoIIuX ee 3epeH.

Ecnu cpaBHUTH TOpHYIO MOPOAY C MHOTO3T@XHBIM JIOMOM, TO CTPYKTypa ero Oyzer
onpeaensaTbes GopMOil U pa3MepaMu KOMHAT B KaKIoW KBapTupe (Jinbo mpeobiagaromymM pasmMepoM
KOMHAaT B JOME), a TeKCTypa — B3aMMHBIM pAaCHOJOXEHHEM M XapaKTepoM UepeIOBaHUs
(3aKOHOMEpHBIM WJIM HET) KBapTHP pa3HOW IUIAHHPOBKH KaK B INpENeIax KaXKIOro dTaxka, TaK U BO
BCEM 3/1aHUHU.

MarmaTuuyeckue ropHbie MOpPoabl.

Kak mnokas3piBaeT caMO Ha3BaHHe, MarmMaTH4YecKhe MOpoJbl OOpa3ylTCsi B pe3yibTaTe
KpUCTAJUTM3aIlMK (3aCTBIBAaHUSI) MarmMbl WJIM JIaBBl. MarmMa MOJET 3acThiBaTh Ha TJIyOWHE, MO
MOKPOBOM BBIIIIENEXKAIUX MOPOJ U Ha MOBEPXHOCTH, U3IMBAACH B BHJE JaBbl. OOpa3oBaBIMecs Ha
rITyOuHE TOPOJBI HA3BIBAIOTCS UHMPY3USHbIMU (NIYMOHUYECKUMY), a BO3ZHHUKIIAE TPH OCTHIBAHUU
W3JMBILEICS Ha MOBEPXHOCTb JIaBbl — 9¢hdy3usHvimu (8yakanuueckumu). B mepBom ciyuae mporiecc
OCTBIBaHUSI TMPOTEKAET OYCHb MEIUICHHO M BCS Marma YCIEeBaeT 3aKpPHCTALTM30BATHCS, MOITOMY
00pa3yloTCsl 3epHUCTBIE (noIHOKpUCMAiIuyeckue) TOpHbIe Moposl. Bo BTOpoM ciyyae mopojisl He
BCETJla YCIIEBAIOT IIOJIHOCTHIO 3aKPHCTAIM30BAaThCSI W B HHUX 4YacTO MPUCYTCTBYET CTEKIJIO
(Henonnoxkpucmannuyeckue). Tlpu W3BEpKEHUSAX B JKEpiIax BYJIKAHWYECKUX alapaToB 4YacTo B
pe3ybpTaTe B3pHIBOB BO3HUKAIOT CKOIJICHUSI PAa3HOPOIAHOTO JIABOBOTO MaTepuaina. Takue oOpa3oBaHus
Ha3bIBAIOT JKCMPY3UBHLIMU TIOpOAaMHU. YacTh NPOJYKTOB BYJIKAaHHYECKHUX BBIOPOCOB COCTOHMT M3
TBEPJIBIX WJIU TOJYPACTUIABICHHBIX Pa3pOOJICHHBIX MPOIYKTOB M3BEPKEHHH (BYJIKAaHHUECKUH Temel
U TECOK, JANMWUIM U BYJIKaHMYECKHE OOMOBI — B COBOKYIHOCTH Ha3bIBA€MbIE NUPOKIACMUYECKUM




mamepuaniom). B pesynbTare 00pa3zyloTcs TOpHbIE MOPOIBI, KOTOpPBIE HOCAT oOliee Ha3BaHHE
gyIKanuueckue mygoi.
Jlnist TOro, 4TOOBI YCIIEIIHO HAayYUThCA OTIMYaTh 3(Qy3UBHBIE MOPOIBI OT WHTPY3UBHBIX, a
TaK)kK€ MarMaTHYeCKHe TOpHbIE MOPOJbI OT OCAJOYHBIX U METaMOp(UUYECKUX, CIEAYeT 3allOMHUThH U
HAYYHUTHCS pa3iIMyaTh HanOOJIee XapaKTepHbIE CTPYKTYPBI M TEKCTYpPhl MarMaTHYECKUX TOPHBIX TIOPO
Cmpykmypol. B 3aBucuMOCTH OT ycJa0BHI oOpa3oBaHHs (Ha IIyOMHE WJIM Ha MOBEPXHOCTH)

MOXKHO  BBIIE€IUTb JBE OCHOBHBIE TIpPYHIBl CTPYKTYP —  HEMNOJIHOKPUCTAILIMYECKHE U
noJIHOKpHUcTauinueckue. llepBbie XapakTepHbl TOJMBKO i 3(G(Y3UBHBIX TMOPOJ, a BTOpbIE IS
UHTPY3UBHBIX.

Cpenu HenonHokpucmaiiudeckux CTPYKTYP MOXKHO BBIICIUTH nopguposvle U aghupoguvle
(cTekyoBaThIC WM CKPBITOKPUCTAILTNYECKUE). B nopguposvix cTpykTypax HEBOOPYKEHHBIM IJIa30M
BUJHBl CPaBHUTEJIBHO KPYIHBIE (XOPOLIO pa3inyMMbleé HEBOOPYXKEHHBIM TIJIa30M) KPHUCTAJLIbI
MUHEpAJIOB (MUPOKCEHOB, IMOJIEBBIX INMATOB, OJMBHMHA, KBapHa M T.[.), KPUCTAJUIM3ALHUS KOTOPBIX
MIPOM30LUIA €Ille A0 U3IUSHUS JIaBbl Ha MOBEPXHOCTb. JTU MHUHEpaibl, 00pa30BaBIINECS B MEPBYIO
CTaaUIO, U KaK OBl «IJIaBAIOIIME» CPeAM HEPACKPHUCTAIM30BAHHOW HIIM CKPBITOKPUCTAJUIMYECKOM
OCHOBHOM MAacChl, HA3bIBAIOTCS nOpPuposwvie bloeieHuus WA eHOKPUCTANTbL.

Cpenu TOJHOKPUCTAIUIMYECKUX CTPYKTYp MpPeoOIalaloT 3epHUCTBIC, CPeId KOTOPBIX II0
OTHOCHUTENIbHOW BEIMYMHE 3€pPeH MHHEPAJIOB MOXHO BBIACIUThH PAaBHOMEPHO3EPHUCTHIE (3epHA
CIIaralolNX MX MHHEPAJIOB UMEIOT OJIM3KHE pa3Mepbl) 1 HEPABHOMEPHO3EPHUCTHIE (BEIIMYMHA OJHUX
3epeH CyIllecTBeHHO — ©Oojee, uyeM B 3-5 pa3 omIMYaeTcs OT BEIUYMHBI JPYTHUX).
HepaBHOMEPHO3EPHUCTBICHOIHOKPUCTIALIUYECKUe CTPYKTYPBl WHTPY3UBHBIX TIOPOMA, 8 Omaudue om
nop@uposvix  HenoIHOKpUcmaiIuyeckux  CTPYKTyp  3G@Y3UBHBIX  TOPOJ  HAa3bIBAIOTCS
nopguposuonvimu. Cpenu  pasHOMEpPHO3epHUCMBIX ~ TIOTHOKPUCTAUTMYECKUX  CTPYKTYp B
3aBUCHMOCTH OT BEJIHYMHBI 3€pPEH MHUHEPATOB BBIACISIOTCS KpynHosepHucmule( CpeTHUN pa3zmep
BBIJICJICHUIT MUHEPAJIOB OoJjiee 5 MM), cpedHesepHucmoble (pa3Mep BBIICICHUN MUHEPAIOB 3-5 MM),
Menxo3eprucmole (pa3Mep BBIICICHUNH MUHEPATIOB 1-2 MM) U moukosepHucmuole (pa3Mep BBIICICHUN
MuHepasioB MeHee 1 Mmm). OO 0YeHb TOHKO3EPHHUCTHIX IIOTHBIX MTOPOJIaX, OTACIbHBIC 3€pHA B KOTOPBIX
¢ OONBIIUM TPYAOM Pa3IMYaIOTCS HEBOOPY>KEHHBIM TJ1a30M, TOBOPST, YTO OHU UMEIOT a@aHumogyio
CTPYKTYPY.

Cpean CTpYKTYp UHTPY3UBHBIX TOPOJ CleIyeT 0co00 OTMETUTh Ne2Mamumosyro
(rpaguueckyr0o WIM MHUKpPOTrpaQHUuUecKyl0) CTPYKTYpY, BO3HHMKAIOLIYI0O IPU OJHOBPEMEHHOMN
KpUCTAINTU3allMU  JIByX MHHEpalioB (OOBIYHO KBaplla M TMOJEBOrO IIMara), 3aKOHOMEPHO
mpopactalimux JIpyr B Apyra. IlpuMepoMm ciyXuT mnermMatut (MMCbMEHHBIM TI'PaHUT, €BpeHCKU
KaMeHb), Ha OTMOJHPOBAHHOW TOBEPXHOCTH KOTOPOrO Kak OYATO BUIHBI JApPEBHUE TNHCHMEHA,
HATIOMUHAOIIUE HAIMCH Ha UBPHUTE WU apaOCKyIO BSI3b.

Texcmypor. VIHTpy3UBHBIE MOPOIBI OOBIYHO HMEIOT Maccuenylo TEKCTypy. Oddy3uBHbBIE
MOPO/JIBI, KPOME TOTO, YaCTO O0JIAAI0T NOpuUCHOU TEKCTYpOd, KOTOpasi BOZHUKAET B JlaBax Onaromaps
ylaJeHUI0 ra3a W3 pacIiulaBOB B MOMEHT €ro 3aTBepiaeBaHus. [IyCcTOTHI MMEIOT MIapoOoOpa3Hyo WU
UUNICOBUAHYIO0 dopmy. Eciu  3Tu mycTOThl (MOPHI) BIOCIEACTBUM 3AMOJIHSIOTCS KaKUM-HUOY/b
MUHEpaToM (KambIUT, XallEJOH, ICOTUTHl W. T.J) WIH MHUHEPAIbHBIM arperaToM, BO3HUKAaeT
MUHOANEKAMEHHAATEKCTYPA.

Cpenu TEKCTyp Pa3IUyaloT 0OHOPOOHYHO W HEOJHOPOIHBIE: makcumosgwie, GOPMUPYIOLTHECS
MIPH PACIIONIOKEHUH CKOTUICHUI TEMHO- U CBETIIOOKPAIICHHBIX MUHEPAIOB B BUE OT/EIBHBIX MATCH U
Ooupexmuenvle (HalpaBlIEHHbIE), 00pa3yroIuecs Ipu cyOnapaaienbHOl OPUEHTUPOBKE YATHMHEHHBIX
MUHEPAJIOB, YePEAOBaHUH PA3IMYHBIX IO IBETY, CTPYKTYPE WM COCTaBy IoyoC (norocuamsie). Jns
HEKOTOPBIX 3P Py3uBHBIX MOPOA (0COOCHHO KHCIBIX) XapaKTepHa (hrroudaibHas TEKCTypa, CBA3aHHAS
C TEYCHHUEM Marmebl.

O3HAaKOMUBIIIUCH C OCHOBHBIMU TOHSATUSIMU, C BUJAMHU CTPYKTYP B TEKCTYp, XapaKTePHBIX IS
3¢ y3UBHBIX ¥ UHTPY3UBHBIX TOPHBIX ITOPOJ, CTYACHTHI IMOJIYIAOT 00pa3Ibl MarMaTHIECKIX TOPHBIX
nmopoa u3 y4eOHoi kommekiuu. [Ipy BeImomHeHNH paObOThI ISl KX 10 TOPHOIN TOPOIbI TOIKHBI OBITH
OTIpeNleNIeHbl CTPYKTypa, TEKCTypa W, Ha OCHOBAaHUHM JTHUX XapaKTEPHCTUK, €€ TPOHCXOXKICHUE
(3¢ ¢y3uBHOE MM UHTPY3UBHOE).



Krnaccudukanus mMarMaTHYeCKUX TOPHBIX MOPOJ OCHOBaHA HAa WX XMMHYECKOM COCTaBe, OT
KOTOPOTO, B CBOIO O4€PE/Ib, 3aBUCHT COCTaB MUHEPATbHBIH.

OCHOBHBIMH KOMIIOHEHTAMHU MarMaTH4ecKUX TOpHBIX mopoj smisitoTcs: Si02, TiO2, Al,Os,
Fe,Os3, FeO, MnO, MgO, CaO, Na;0, K;0, P,0s, 3a ocHOBY K1accupuKanuy MarMaTHYECKUX TOPHBIX
nopoa mpuHIATO conepxkanue SiO2, a Takke obmiee (cymMapHoe) coaepxkanue mienodeid - Na20 u
K20 (B BecoBbIx mporeHTax). B 3aBucumoctu ot comepkanust SiO; BeIIenstoT Kuciblie (64-78%
Si0,), cpeanue (53-64% SiO,) , ocroBHbIe (45-53% Si07) ¥ yABTPAOCHOBHBIC TIOPOIbI, COACPIKAIINE
30-45% Si102. B kaxxa0ii U3 3TUX TPYIII [0 MIEIOYHOCTH (CymMapHOMY coepkanuto Na20 u K20)
BBIJICJIAIOTCS IOPOIbl HU3KOIEIOUHBIE, YMEPEHHO-IIIEIOYHbIE U IIETOYHbIE.

Cpenmn  MHHEpPAJOB  MarMaTH4eCKWX TOPHBIX  IMOPOJ  pPa3iUYalOT  TJIaBHBIC WM
nopoooobpasyrowue MHUHEPAJbl, Claralolllie OCHOBHYIO Maccy IOpOJIbl U  6MmopocmeneHHble
MUHEpaJIbl, TMPUCYTCTBYIOIIME B  MCHBIIEM  KOJM4ecTBE (MOTYT W OTCYTCTBOBATbH).
IlopoooobpasyrowumyuMuHEpaTaMi  OOBIYHO  SIBIIIIOTCS  KBapIl, IIOJIEBBIE IINAThI, HHPOKCEHBI,
am(uOOIBl, CIOJBI, ONMBHH, HedenwH. MuHepasnbl, OoraTble KpEeMHHEM W aTIOMHHHEM HMEIOT
CBETIIYyI0O OKpacKy (IOJIeBBbIE IINATHI, KBapl, MYCKOBUT). MmHHepaibl, OOOTalllCHHbIC XENe30M U
MarHueM TEMHOOKpAIICHHbIC (IMTUPOKCEHBI, aM(UOOIbl, OUOTUT, OJIMBUH), TOITOMY WX HAa3bIBAIOT
memHoysemubiMy ~MUHEpanaMu. [lo TPOMCXOXKICHHIO W BpeMeHH O0O0pa30BaHUS MHUHEpPAIBI
MarMaTHYECKUX TOPHBIX MOPOJ JIENATCS HA nepsutiHble, KOTOPhle 00pa3yrTCs MPH KPUCTAILIH3AINUN
caMoil Marmbl, U 6mOpuyHvle, KOTOPbIE OOPa3yIOTCS M3 TMEPBUYHBIX B MPOIECCE MOCIETYIONIETO
U3MEHEHHs TOopon. [lpu onpedeneHuu HA36aHUSL MASMAMUYECKOU 2OPHOU NOPOObL YUUMBIEAIOMCS
MONILKO KOAULECMBEHHbLE COOMHOUEHUS NEPBUUHBIX MUHEPATLO8.

B tabuuie 2 npuBOAUTCS YIPOUICHHAs KiIAcCH(HKAIMS MarMaTU4ecKux Mmopoj (I[BET sS4eeK
TaOJIUIBI COOTBETCTBYET I[BETY, MPUHATOMY IJIsi 0003HAYECHUSI HHTPY3UBHBIX MTOPOJ] JTAHHOTO COCTaBa
Ha TEOJIOTMYECKHX KapTax). Hapsiy ¢ WHTpY3MBHBIMHM 3]IeCh TOKa3aHbl U aHAJIOTUYHBIC MM TI0
XUMHYECKOMY W MUHEpaTbHOMY cocTaBy 3(dy3uBHBICe TOponabl. Huke mnpuBoaMTCS KpaTKas
XapaKTepUCTHKA HauOoJee paclpoCTpaHEHHBIX MarMaTUYeCKUX TOPHBIX MOPOJI, KOTOpas JOMOJHSAET
TabJd. 2 W MOXET OKa3aTbCs TOJE3HOH TMpH NPAKTUYECKOM ONPEACTCHHH TOPHBIX IOPOJ
MarmMaTU4ecKoro MpOUCXOKICHUS.

Tabmumeir 2 MOXHO TOJB30BAaThCS KAk MPOCTEHIIUM  OmpeaenuTeraeM Haubosee
pacipoCcTpaHEeHHBIX TPYIN TOpHBIX MOpo. [Ipu 3ToMm crienyer UuMeTh B BUY, YTO KPOME yKa3aHHBIX B
HEll TOpoa B MPHPOJE CYIIECTBYIOT W MOPOJBI MPOMEKYTOUHOTO cocTaBa. Hampumep, Mexmy
IpaHUTaMHU U TUOPUTAMU (epaHoouopumet), TpPAHUTAMHU U CUCHUTAMHU (eparocueHumuyl), TMOPUTAMU U
rabopo (eabbpoouopumet) n T.4. ComeprkaHue KBapiia B TPaHOCHEHUTaX U rpaHoauopurax 6onee 10 -
15%, 1o Bcerna menee 25% (MHauYe 3T MOPOBI CIIEAOBANIO Obl HA3BIBATH TPAHUTAMH).

N3 Tabn. 2 BUAHO, UTO KuCable NOpOObl XAPAKTEPU3YIOTCS HE3HAUUTETBHBIM COACpKaHUEM
TEMHOILIBETHBIX MHHEPAJIOB, BBICOKMMH COJIEPKaHUAMU KBaplia M OOIIed CBETIOW OKPacKoi.
WHTpy3uBHBIE TOPOJBI ITOW TPYNIBI - ZpaHumsl SBISIOTCS CAMBIMH PaCcIpPOCTPAHCHHBIMU U3
MarMaTHuYecKux 1mopoja Ha 3emie. DPpPy3uBsl (puoaumsi, puodayumsol, oayumsel) TOXKE BCTPEUAOTCS
JOCTaTOYHO YacTo, HO MX 00BEM HAMHOTO MEHBIIIE.

I'panum WMeeT CBETIYI0 OKPAacKy pPO30BBIX U KPACHBIX HHOTAA CBETJIO-CEPHIX OTTEHKOB.
CtpykTypa OT MENIKO- 10 KpYIHO3EpHUCTOH, dYacTto mopdupoBuaHas. B cocraBe rpaHuTa
HEBOOPYKEHHBIM TJIa30M JIETKO MOKHO Pa3IMYUTh KBapll. MUHEpaAIbHbIN COCTaB IPAHUTOB - KBapIl -
30-35%, xanueBbIil TIOJIEBOH IITTAT (MHKPOKIINH) - 0K0JI0 40%, KUCIIBIE TUTaruoKIIassl - okojio 10-20%.
J171s TpaHUTOB XapaKTEPHO HEBBICOKOE COJIEPKaHNe TEMHOIIBETHBIX MUHEPAJoB - 10 5-10%.

Puonumel, puooayumvl u Oayumel - CBETIBIe, Oenble, cepoBaTble, TEMHBIE, OypOBaThIe,
KpacHoBaTble MOPoAbl. CTPYKTypbl HX OOBIMHO MOpdUpoBBIe (MOPPUPOBHIE BKPAMJICHHUKU -
TUTaruokia3, keapi). Hepenko HabromatoTest hronaaibHbIE M TIOJI0CYAThIe TEKCTYphl. Mexay co0oit
OHM PaA3UYAIOTCS MO XUMHUYECKOMY COCTaBY (pUONUTHI - Oojiee KHUCIbIe, YeM MJaluThl) U TI0
MUHEPATLHOMY (BO BKpAIJICHHUKAX B JIAITUTaX OTCYTCTBYET KBApPI[ M KAJIMEBBIM ITOJICBOM IIIMAT).

Cpeonue mazmamuueckue noOpoObITAKKE XAPAKTEPU3YIOTCSI CPABHHUTEIbHO CBeTJION
(cepoii — MOpPOAbLI HOPMAJILHOIO PsiAa; PO30BOM MJIM PO30BATO-CEPO — YMEPEHHOLIEJ0YHOr0o
psiia) OKpackoii, HO B OTJHMYHE OT KHUCJIBIX MOPOJ WJIM COBCEM He COJAep:KAaT KBapua WIH



cogepxat ero mano (menee 10-15%). Coaep:xkaHue ke TeMHOLUBETHBIX MHHEPAJIOB B HHUX,
Ha000poT, BbIIIE, YeM B KUCABIX (10 30-35%). Cpeanue mopoabl, Kak M KHCJIbIe IHPOKO
pacnpocTpaHeHbl, npudeM 3¢ ¢y3uBHbIC NOPOABI NMOJbB3YIOTCS 00/IbIIHM PacPOCTPAHEHHUEM 110
CPABHEHHMI0 ¢ HMHTPY3MBHbIMU. K HMHTPY3MBHBIM MOpPOJAaM HOPMAJIBHOIO Psiia OTHOCATCS
ouopumosl, a yMEePeHHO-IIEJ0YHOro — cuenumpl. UX 3¢@Py3MBHBIMH aHAIOraMHM SBJISIOTCH,
COOTBETCTBEHHO AHOE3Umbl U MPAXUMbL.

Jluopum - mopoja ceporo, po3oBaTo-ceporo, cepo-3esieHoro 1sera. Ouu cocrost Ha 6070% u3
CBETJIOOKpaleHHbIX MuHepanioB U Ha 30-40% u3 TeMHOIBETHBIX. MHUHEpaIbHBIN COCTaB - CPEAHUN
IJIaruoKia3, poroas ooManka. 13 BTOpOCTENEHHBIX MUHEPAJIOB - OMOTHT, KAJIMEBBIN MMOJICBOM IITIAT,
KBapll, MOTYT IPUCYTCTBOBaTh MUpPOKCeHbl. Eciu xonnyecTBo kBapua pocturaer 5-10%, To mopoay
Ha3bIBAIOT  KeaApueevim Ouopumom. MoOryr OTMEUaThCsl IEPEeXOJHBbIE pa3HOCTH K radbopo
(2abopoouopum), TpaHuTy (2parnoouopum).

Cuenumpl - IOPOJBl PO30BATOr0, CBETIIO-CEPOr0, PO30BATO-CEPOro LBETOB. MuHEpaabHBIN
cocraB - Iuiaruoknas 15-20%, xanueBblii MOJIEBOM mImaT (MUKPOKIWH WiIM oprokia3) - 60-70%,
NUPOKCeHB!  (auomcun), ampubonsl (poroBas oOMaHKa, akTHHOMUT), OuoTuT.ComeprkaHue
TEMHOIIBETHBIX MHHEpaioB - A0 15%. Bropoctenennsie - KBapl], OJIMBHUH, aKIIECCOPHbIC - alaTurT,
cdeH, IMPKOH, MArHETUT, TATAHOMArHeTUT. B ciryyae, eciim CHEHUT COEP)KUT KBapIl B KOJMYECTBE 5-
15%, TO OH Ha3bIBaeTCS Keapuesvlm cueHumom (SBISETCS TEPEXOTHOW MOPOAOH K TpaHUTaM U
rpaHocueHuTaM). CyIecTBYIOT TakXe MEpPEeXOAHbIE MOPOAbl K TpaHUTaM (epaHocuenum, CONCPKUT
10-20% xBapua), xk rabopo (cabopocuenum), x AUOpUTaM (MOHUOHUM, B KOTOPOM KOJIUYECTBO
KaJIMEBBIX MOJIEBBIX IINATOB U IJIATMOKJIa3a IPUMEPHO PaBHOE),

Anoe3umpl 00bIYHO MMEIOT MOPGUPOBYIO CTPYKTYPY M Pa3HOOOpPA3HYIO OKpAacKy OCHOBHOM
Maccel - OT TEMHO-CEpPOHl MOYTH YEpHOH JO CBETIIO-cepoll, jkenrtoBaTo-cepord. Ilopdupossie
BBbIJICTICHUS TPECTABIICHBI IJIATMOKIa30M U TEMHOIIBETHBIMU MUHEpaIaMH

(MMpOKCeHBI, poroBas oOMaHKa, PeaKo OMOTHT, OMUBMH) MUHepanamu. [lmarmokiiaz gacrto
HMMeeT 30HalbHOE CTpoeHue (0T Oojiee OCHOBHOrO K Ooinee kuciomy). OCHOBHAsi Macca COCTOUT U3
CpPEHEro IUIaruoKja3a, MOHOKJIMHHOIO INHMPOKCEHAa, TOHKOW CBIIM MAarHeTUTa, BYJIKAaHUYECKOI'O
creksa. TekcTypa aHIe3UMTOB — MACCUBHAsI MJIM MOpPUCTasi. AHAE3UThI (0COOEHHO TEMHOOKPAIIICHHBIE)
BU3YyaJbHO 4YacTO OBIBA€T CJIOXHO OTJIWYUTH OT 0a3zajabTOB, T.K. OHU OOpPa3ylT C TMOCIEAHUMHU
HENPEPBIBHBIE TIEPEXOABI, MO3TOMY JJsi TOYHOIO OIPENEICHMs] Ha3BaHHUA IOPOABI HEPENKO HE
o0oiTHCh 6€3 XMMUYECKOT0 aHaIn3a.

Tpaxum - cBetrio-cepas, po30Bas, po30BaTas, CEpO-pO30Bas, 4acCTO KpacHOBATasl, JINJIOBO-
Oypast, BUILIHEBO-KpacHas mopoaa . CTpyKTypsl - OOBIYHO MOPPHUPOBBIE (KOIMYECTBO MOPPHUPOBBIX
BKpAaIUIEHHUKOB MoxkeT jocturath 60%) u adupoBbie. TekcTypbl - MacCHBHBIE, MOJOCYATHIE,
TpaxUTOHHbIe, MHOrAa (aonanbHble. MuUHEpaabHBIH COCTaB - BKPAIUIEHHUKH MPEJICTaBICHbI
IUTarMOKJIa30M, KaJUIINATOM, POrOBOW OOMaHKOH M OMOTHUTOM, PEIKO OTMEYAIOTCS MUPOKCEH M
onuBrH. OCHOBHas Macca - ByJIKaHHUYECKOe CTEKJIO (00bI4HO He npeBbimaeT 20% oT o0bema mopoibl)
WIA IPOAYKTHI €r0 pacKpUCTAIIM3alMY, KAIUEBbIA MOJEBON AT, MIaruoKia3bl, AUONCUI, PYIHbIE
MHUHEpasbl, anatuT. CyIecTBYIOT MOPO/IbI, IEPEXOIHbIC OT TPAXUTOB K aHJC3UTaM (mpaxuanoesunt) .

B ocHnoenvix nopodax TeMHOUBETHBIX MUHepanoB 00brdHO Ooniee 40% (ma U OCHOBHBIE
IJIaruokia3bl 0OBIYHO OKpallleHbl B TEMHO-CEpbIH, MHOI/Ia MOYTH YEPHBIM LBET), MO3TOMY BCE OHU
UMEIOT TEMHYIO (TEMHO-3€JE€HYI, TEMHO-CEPYIO, HMHOIZIAa IIOYTH YEpHYI0) OKpacKy. OCHOBHBIE
MOPOABI3aHUMAIOT 3HAYUTEIBHOE MECTO IO PacIpoCTpaHEHHOCTH Ha 3emiie. C HEl MOYKET CPaBHUTHCS
TOJILKO TpyIna KUCIbIX nopoia. Haunbosee pacnpocTpaHeHbl ByJIKaHHYECKUE MOPOJbI, UHTPY3UBHBIE
ke 3aHuMaroT okojio 3% cpenu Bcex mopod. Cpenu UHTPY3UBHBIX OCHOBHBIX TOPOJ, Pe3KO
npeobianatoT rabopo, a cpean 3QpPy3uBHBIX — Oa3AIBTHI.

I'ab6po - 1NOTHBIE MACCUBHBIE MOPOJABI OT MEJIKO- 1O KPYHNHO3EPHUCTBIX. TeKCTyphl
pa3HoOOpa3Hbl - MacCUBHBIE, IMOJIOCUaThle, AUPEKTHUBHBbIE. COCTOMT U3 IJIArMOKJIa3a M MUPOKCEHa
(mpuMepHO B paBHBIX KOJIUYeCcTBaX). M3 BTOpOCTENEHHBIX MUHEPATIOB MOTYT NMPUCYTCTBOBAThH OJUBUH,
poroBasi oOMaHKa, OMOTHT, KBapll, KaJIUEBbIH MMOJEBOM IIIIAT.



Bazanemul - 1oposbl YEPHOTO, 3€JICHOBATO-UYEPHOTO IBeTa, nMopdupobie wiu adpupossie. s
HUX XapaKTepHa MOpHCTas WIM MUHJAIEKaMeHHas TeKCTypa, HO Habmojaercs W maccuBHas. [lo
BHEIIIHEMY BUIY OHU HEPEJIKO OYECHb OXO0XH Ha aHJIC3UTHI.

Yavmpaocnosnvie nopoosi €COCTOAT HCKIKYUTENbHO M3 TEMHOLBETHBIX MHUHEPAJIOB —
0JIMBHHA, MHPOKCEHOB U POroBoii 00MaHKH, MO3TOMY M OKPAacKa MX O00BIYHO TeMHO3eJeHasA10
yepHoil. Bce yabTpaocHOBHBbIe MOpPoAbI Tsikeable. UX miaoTrHocTh 3-3,4. YJIbTpPaoCHOBHbBbIE
MOPO/IbI PACIIPOCTPAHEHBI HE3HAYHUTEIBHO JTY IPYNIy MATMATHYECKHUX MOPO YACTO HA3BIBAKOT
runepéazuramm, yJjabTpadasutamu. Cpeau MHTPY3UBHBIX YJIbTPAOCHOBHBLIX T1OpPOa B
3aBHCUMOCTH OT MUHEPAJIbHOI0 COCTABA BbIIEIAIOTCS NMPEeMMYIIECTBEHHO 0JJMBHHOBBIE MOPOIbI
— OYHUMbL U OIUBUHUMBL U OJINBUHIIMPOKCEHOBBIE - 1epUOOMUMDbL.

Jlynumosl u o01ueunHumeyl - TEMHO-3€JIECHBIC, TEMHO-CEpble IO YEpHOrO I[BETa IOPOJIBI,
MEJIKO3EPHUCThIe, KaK MpPaBUJIO, MACCHUBHbBIE, IUIOTHBIC, MHOTJIAa OTMEUYAeTCs Iojocyaras TeKCTypa.
CTpyKTypBI UX MEIKO-, cpeaHe3epauctbie. CoctaB onuBuH — 6onee 90%, BTOPOCTETICHHBIE MUHEPAITBI
- MarHeTuT (B OJIMBUHUTAX ), XpPOMUT (B AYHUTAX).

Ilepuoomumal UMEIOT TEMHO-3EJICHYIO, YEPHYIO OKPACKY, OOBIYHO IIIOTHON TEKCTYPHI, HAPSAILY
C 3EpHUCTHIMH BCTpeuaroTcss mnopdupoBugHbie cTpykTypbl. Coctost u3 onuBuHa (4090%) u
MTUPOKCEHOB.

Dpgpy3usnvie ynompaocrnosnvie nopoost - 3T0 OPOLI ceMeicTBa MUKPUTOB, ITukpumot - Ha
BBIBETPENION MOBEPXHOCTH OOBIYHO MMEIOT TEMHO-OYPYIO OKpacKy, a Ha CBEXEM H3JIOME - TEeMHO-
3eNeHbple, TOYTH 4epHble. TekcTypa - MaccuBHas, pexe QIIOUAANBHO-TUPEKTHBHAS |
MuHaanekameHHas. D(dy3uBHBIE TOPOABI YIBTPAOCHOBHOTO COCTaBa BHU3YAJIIBHO ONPEACISIOTCS C
OOJIBIIUM TPYAOM, T.K. OOBIYHO OHU IMPEBPALICHBI B CEPIIEHTUHUTHI U MPU3HAKH UX BYIKaHOT€HHOTO
TeHE3MCa YaCTO CTEPThHI HATOKEHHBIMU TPOIIECCAMH.

ILl]enounvie nopoowvt MOryT ObITH KaK CBETJIOOKPAIlIEeHHBIMHU, TaK u
TEeMHOOKPAIIEeHHBIMH (B 3aBHCHMOCTH OT COJA€pP:KAHMSA TeMHOIBETHbIX MUHepaiaoB). OHU He
coJepskaT KBapua, HO cojaep:KaT HedeluH H/WIM IIeJ0YHbIe aM(uOO0Jbl M TNHPOKCEHBI.
Iles10uHbIe MOPOABLI B COCTaBe 3eMHOIl KOPbI HMEIOT OrpaHHYeHHoe pacnpocTpaHeHue. Huke
NPUBOJAUTCS KPATKasi XapaKTePUCTHKA HEKOTOPbIX U3 HUX.

Ypmum - mopona cBeTIIO-CEpOTO IBETa, CPEIAHE- KPYITHO3EPHUCTAasi MAaCCHBHOM TEKCTYpHI.
CocraB - Hedenun (80-85%) u 1men0YHbIE MTUPOKCEHBI (OOBIYHO STUPHUH). YPTUT SBISETCS PYAOH Ha
ATIOMUHUMN.

Hegenunoesvie cuenumsl - CBETIble, CEpble, PO30BATO-CEPbIE, KPYITHO- MU CPEIHE3CPHUCTHIE
nmoponsl. Tekcrypa -  MacCUBHas, TpaxUTOMAHAs, TIOJOCYaTas, dYacTo OTH  TOPOABI
HEpaBHOMEPHO3EpHUCThIE (MOp(hUPOBUAHbBIE). MUHEpanbHbIi COCTaB - KalUMeBble M HaTpUEBBIE
nosieBwie mmathl (60-70%), nHedenun (10-30%), TemuonBeTHbie Munepansl - 1025%. Hedenunorie
CHUEHHUTBl TaKKe SBJSIOTCS CHIpheM Ha amioMUHUNA. Kumbepium - OTHOCUTCS K CEMEHCTBY
MIETIOYHBIXMTUKPUTOB. OKpacka KUMOEPIUTOB - pa3HOOOpa3Has W 3aBUCUT OT CTENICHW UX U3MEHEHHS
(cepnienTuHM3anus, kapOoHatuzanus). Hanbonee yacto BCTpedaroTCsi TeMHas 3€JI€HOBATO-4epHasd,
CBeTJas rojiyboBato-cepas uiu OypoBaTo-kentas (opamxenas). i1 KUMOEPIUTOB OYEHBb XapaKTepeH
nopdupoBsiii  007MK (TOAABIsIONIAs YacTh (HEHOKPHUCTAUIOB (KCEHOKPHUCTANIOB) 0OO0pa3oBaHa
YIII0BAaTO-OKPYTJIBIMH 3€pHAMHU OJMBUHA, YAaCTUYHO WIJIM TIOJIHOCTHIO 3aMEIIEHHOTO CEPIICHTHHOM
u/unn kap6onatoM. Hepenko wnabmiomaercst OpexumeBas TekcTypa. CTpyKTypa OCHOBHOM Macchl
CKpBITOKpUCTAITNYeCKast. [lJi1 KUMOEpIUTOB XapaKTepHO 3ajieTaHMe B BHIE TPYOOK B3pHIBa,
pasmepamu 10 20x30x1000 m u 6onee.

OcoOyto rpynmy TMOpOJ COCTAaBISIOT RUPOKIACMUYecKue W 8YIKAHO2EHHO-00I0MOYHbLe
MIOPOJIBI. Tlupoxnacmuuecxue HOPOObI3AHUMAIOT IPOMEKYTOYHOE MOJIOKEHHE
MEXTyMarMaTH4eckKuMu 3G Qy3UBHBIME M YHACTO OCAIOYHBIMH W MPEICTABISIOT OCOOYIO TPYIITY
MOPO/I, HIMPOKO PAaCHPOCTPAHEHHBIX B 00JACTSAX MHTEHCUBHOI'O BYJIKaHH3Ma, KaK COBPEMEHHOT0, TaK
u gpeBHero. Tydsl cocTosT U3 0OJOMKOB (OCTpPOYroJIbHBIX WJIM OIIaBI€HHBIX). Pa3mep
MUPOKIIACTUYECKNX OOJOMKOB BapbUpyeT B IMIHpOKUX mnpenenax. OT goneld MUIIIUMETpa
(«ByTKaHMYECKHUH TIeTen») 10 HECKOJIbKUX METpoB B TmorepedHuke. OOIOMKH pa3MepamMu OT
TOPOIIMHBI JI0 TPEeHKoro opexa (mMpuMepHO oT 1 70 5 cM) yalle BCEro Ha3bIBAlOT Jamuuid (OT



utanbsiackoro «lapilli» — kamemku). Kpynubie oGmomku (6onee 20 cM) OCTpOYyroibHOH (HOPMBI
Ha3bIBAIOTCS BYJKAHWUYECKUMHU TJIbIOAMH, a OIUIaBJICHHBbIE OOJIOMKH TOTO K€ pa3Mepa OKpYIJIOi,
BEPETEHOBUHON M KapaBaeoOpa3Hoi (hOpMBbI — BYJTKAaHUYECKUMHU OoMOamu.

Ecmu B Tydax 0OJIOMKH CIUTaBJICHBI («CBAapEHBI») APYT C APYroM, Takue TY(bl Ha3bIBAIOT
cnekmuMucs. L{eMeHT ocTaabHBIX Ty(POB MOXKET COCTOSATH Kak U3 00Jiee MEJIKOTo MUPOKIACTUIECKOTO
MaTtepuanga, Tak U HOBOOOPAa30BAHHBIX MHHEPAJIOB (XJIOPHUTA, KalblUTa, SMUI0Ta, 11eoauToB). Ilo
pa3Mepy YacTHI] pa3IndaloT TOHKOOOI0MOYHEIe (IuameTp okoio 0,1 MMm), MenkoobmoMouHbIe - (10 1
MM), KPYITHO- B Ipy0oo0aomMounbie (6osee 1 Mm). L[BeT TydoB 3aBUCHT OT cOCTaBa U U3MEHSIETCS OT
CBETJIO-CEPBIX U PO30BBIX Y KHUCIBIX TOPOA A0 TEMHOCEPHIX U 3€JIEHOBATO-CEPHIX Y OCHOBHBIX TY(OB.
HasbiBarorcst Tyl 1o cocTaBy ByJIKAaHOT€HHOT'O MaTepuala - aH/Ie3UTOBbIH, 0a3a1bTOBBIN U T.II.

[To COOTHOIIEHUIO BYJKaHOTEHHOTO M OCAJ0YHOTO MaTepuana BbIIEIAIOTCA Ty(]bl, TyQPHUTHI,
TypoIlecyaHUKH M TIECYAaHUKH C MPUMEChI0 MUPOKIACTUYECKOr0 Marepuana. ['paHuneld Mexmay
tyhamu u Typdutamu seusercs 10% mpumecw 0cagoyHOro Marepuana, a Mexnay Tyhdutamu u
TydornecyaHUKaMu — COJIEp >KaHUe TEPPUTCHHOTO MaTepuaia 0CaJlouHoOro npoucxoxaenus 6omuee 50%.
BusyanbsHo MenkooOI0MOYHBIE MUpPOKIacTU4YecKrue (Ty(bl) M ByJIKaHOT€HHO-OcCagouHble (Ty(HdUTHI,
TyoInecyaHuKH ) MOPOJIbl YACTO HEPAZTUIUMBI.

Pekomenoayuu no onpedenenuro Mazmamuideckux 20pHvlx nopoo

MOXHO TPEASIOKUTh CIEAYIOIIYIO YIPOIIEHHYI0 CXEeMYy MPAaKTUYECKOrO OMpeaeIeHUs
HanboJee pacpoCTPaHEHHBIX BUJOB MarMaTHUECKUX TOPHBIX TTOPOJ.

[Ipu ompeneneHuM Ha3BaHHUS MarMaTU4YecKOW TOPHOW MOPOABl CHAayala HYXKHO BBISCHUTH
SIBJIICTCSL JTU OHA uHmpy3uerot (TIyOuHHOW), TH00 2¢hghy3usnoii. JIjis 3T0ro HEOOXOIMMO YCTAHOBUTH
Kakas y He€ CTpPyKTypa - TMOJHOKPUCTAIUIMUECKas WJIM HEMOJHOKpUcTalnueckas. Kpome
CTPYKTYPHBIX OCOOEHHOCTEH B OIpEEeNICHUH YCIOBHH (OPMHUPOBAHUS TMOPOA MOTYT IOMOYb M HX
TEeKCTypHble 0COOeHHOCTH. [lopucThie W MUHAANEKaMEHHBIC, a Takke (IouganbHbIE TEKCTYPHI
HabmomaroTess y 3¢ dy3uBHBIX mopoa. B ciydae, ecnu 1O TEKCTypHOCTPYKTYPHBIM OCOOEHHOCTSIM
YCTaHOBJIEHO, YTO TMOPOJa UHTPY3UBHAs, CIEIYET ONPEACNTUTh €€ MHUHEpalbHbIH cocTaB. s 3TOro
HE0O0X0/MMO HAay4YUThCS y3HABaTh HanMOOJIee pacpOCTPaHEHHBIE B MAarMaTHYECKMX TOPHBIX MOPOIax
(TmaBHBIE MM MOPOJ000pa3yIoLIe) MUHEpaIbl — KBapll, MOJEBbIE IIMNAThl, TUPOKCEHBbI, aM(pHOOIIbI,
CIIIO/IbI, OJIMBHUH M HedenuH. 3epHa KBapla B 1oJ1ax 0ObIYHO MMEIOT HEeNpaBUWIbHYIO Gopmy. Okpacka
€ro 4aiie BCEro cBeriocepas, CHaiHOCTh OTCyTCTBYeT. Cpenu MOJEBBIX IIMATOB OOBIYHO MOXHO
BU3YQJIbHO OTJIMYUTH KaJHEBBIE MOJIEBBIC IIMATHI OT IJIArdOKJIa30B. [ KalMEeBBIX MOJIEBBIX IITIATOB
OoJiee XxapaKTepHbl PO30BbIE UM KPAacHbIE TOHA OKPACKU, NEepTUTHI. I11arnoknassl 00BIYHO OKPALIEHBI
B Cepblii IBET (OT CBETJIO-CEPOTo, MOYTH OENIOro y KHCIBIX 10 TEMHO-CEPOTO, TOYTH YEPHOTO, Y
OCHOBHBIX), @ TAK)K€ HEPEJKO HUMEIOT 30HAIILHOE CTpOeHUe. B kpynuwix 3epnax MOXKHO MO XapakTepy
cnaifHoctTu U (opMe TOINEpPEeUHbIX CEUeHUH OTIMYUTh aM(uOosbl (Yalle BCEro BCTpedaercs
OOBIKHOBEHHasi poroBas oOMaHKa) OT MHPOKCEHOB. Poroas oOMaHka o0O0bIYHO 0Opaszyer
JUTMHHOTIPU3MATHYECKAE KPHUCTALIBl C POMOMYECKMM (WM TIOYTH MIECTHYTOJBHBIM) TOMEPEYHBIM
ceyeHHeM. YTJIbl MEX/Y HANpPaBJIeHUSAMH CriaiiHocTH TpuMepHo 60° u 120° (MX MOXKHO ONpENeTHUTh
1100 1O TPEIMHKAM CITAWHOCTH, MHOT/Ia XOPOIIO 3aMETHBIM B MOTIEPEYHOM CEYECHUH, JINOO IO yriiam
MEXy OJeCTAIIMMHU MIOCKOCTSIMHM CIaHOCTU B MPOAOJIBHOM ceueHHH). [InpokceHbl 0OBIYHO UMEIOT
MEHEe BBHITSIHYTYIO, KOPOTKOCTONIOYaTyt0 (opMy ¢ KBaJpaTHBIM MM TIOYTH BOCBMHUYTOJIHHBIM
MONEPEYHBIM CEUEHHEM. YTOJI MEK/Y HAIPABJIECHUAMH CIIAHOCTH y HUX BCEr/a Mo4TH npsmoii (87° u
93°). ONMBUH OTIMYAETCS OT MHUPOKCEHOB W aM(UOOIOB OKPYrioil (OpMOil 3epeH W OTCYTCTBHEM
crnaiinoctu. Hedenun, oTiimyne oT MOX0KHUX Ha HETO MOJIEBBIX IINATOB HEe 00J1a1aeT CIaiHOCThIO, a B
OTJIIMYHE OT KBapIla MMEET MEHBIIYI0 TBEPAOCTh M XapaKTePHYIO MIECTHYTOJBHYIO WM KBaJIPATHYIO
¢dopmy momnepeyHbix cedeHui. CIIOJbl JIETKO Y3HAIOTCA MO IUIACTUHYATONH (hopMe KpPUCTAIUIOB U
BeCbMa coBeplIeHHOW craiiHocTu. [locne onpeneneHuss MUHEPaIbHOTO COCTaBa U MPUOIM3UTEIBHBIX
COoJIepKaHUM Ka)X/I0ro MUHEpaja, IMOJIb3YsCh Tabuuuel 2, cieayer oOpaTUTh BHUMaHHE U HA OKPAcKy
noposel. Eciii moposa cBeTiiookparnieHHas (CBETIO-cepasi, po30Basi), B HEH €CTh KBapI[ M €ro OOJbIIe
25%, To mopoma — kucnas (epanum). Ecnum KBapla HET WM €ro Mayo, MOpoAa CpPaBHUTEIHHO
CBETJIOOKpalleHHasi (TEMHOLBETHBIX MHUHepasioB MeHblne 35-40%) u oTcyTcTBYeT He(penuH, TO
nopoja cpenHss (HOPMAaJbHOTO WM YMEPEHHO-IIEIOUHOro psia). Po3oBble TOHa OKpacKu OOBIYHO



CBUJCTETBCTBYIOT O MPEOONIAJaHUK CPEAH TOJIEBBIX IIMATOB KAJIMEBOTO MOJIEBOTO INMATa M TAKYIO
MOPOY MOKHO Ha3BaTh cueHumom. Cepble TOHA OKPACKH MOPOJIbI CBUJIETENLCTBYIOT O MpeobiajaHuu
B COCTaB€ IOJICBBIX IINATOB IIATMOKIIa3a, TO3TOMY, MOJIb3YSACh TaOIHIIeH, MOXKHO JIETKO OIPEJENIUTH,
4TO, BEpOsITHEE BCEro, 3TO ouopum. Ecnu ke B Mopojae OJHOBPEMEHHO MPUCYTCTBYIOT U HedeIuH, U
MOJIEBBIE IIMATHI — 3TO HE(DETMHOBBIA CHEHUT (CPEIHss MOpo/ia IEIOYHOTO psna). st OCHOBHBIX U
YIIBTPAOCHOBHBIX MOPOJ XapaKTEPHbI BEICOKHUE COACPKAHUSI TEMHOI[BETHBIX MUHEPAJIOB (ITMPOKCEHOB,
am¢uO0JI0B, OJTMBUHA) M, COOTBETCTBEHHO TeMHasi (TEMHO-cepasi, 3eJICHast 1 TEMHO-3eJICHasT OKPacKa).
B otimune oT 0CHOBHBIX TOpOJ (2abOpo) B yABTPAOCHOBHBIX MOpoaax (Oynum, nepudomum) HET U
KBapIa, U MOJIEBBIX IIIIATOB, HO rOpa30 Yalle U B 3HAUYUTEILHO OOJIbIIEM KOJHMUYECTBE MPUCYTCTBYET
onuBuH (10 100% B aynute). Cnenyer UMETh B BUAY, YTO HE BCErJla MOXKHO BU3YaJIbHO C JIETKOCTBHIO
OTJIMYUTH YIbTPAOCHOBHBIEC MOPOJBI OT OCHOBHBIX, TaK KaK IUIATHOKJIA3bl C BBICOKUM COJEpKAaHUEM
aHopTuTa (1abpagop U OUTOBHHUT) HEPEOKO MMEIOT TEMHO-CEPYIO MIIU MOYTH YEPHYIO OKPACKy H C
OonpmM TpyZOM (IO XapakTepy CHAMHOCTH, MHOTJA WPH3AIMU) OTJIMYAIOTCS OT TEMHOLIBETHBIX
MUHEpaJoB (MUPOKCEHOB M aM(pubosioB). OKpacka IIEIOYHBIX MHTPY3UBHBIX MOPOJ (KaK CpeIHero,
TaK ¥ yJIbTPAOCHOBHOT'O COCTaBa) MOXKET OBITh Pa3IMYHON OT CBETJIO-CEPO U CEpOil JO TEMHO-CEpOit
U TeMHo-3esieHoi. OHM OTJIMYaloTCa MPUCYTCTBUEM HedenuHa, Al KOTOPOro, Kak yKe 0TMeudajoch
paHee, XapaKTepHbI, B OTJIMYUE OT MOJIEBBIX LINMATOB, KBaPaTHBIC MIIM MECTUYTOJIbHBIC TIONEPEYHbIC
CEUeHHUs, OTCYTCTBUE CIAaWHOCTHM M, B OTJIMYHE OT KBapla, XUPHBIM WIM BOCKOBOW OJecK,
WHTCHCUBHBIC BTOPUYHBIC HM3MEHEHHUs, Oojiee HU3Kas TBEPAOCTb. B yIbTPAOCHOBHBIX IIEIOYHBIX
MOpoAax (MHONUTHI, YPTUTHI) HET MOJIEBBIX IIMATOB.

Onpenencane Ha3BaHUS 3(PQPy3UBHOM TOPHOW IMOPOJBI OOBIYHO BBHI3BIBACT 3HAYUTEIHHO
0oJbIIKe 3aTPYAHEHUSA, YEM B CIy4ae MHTPY3UBHBIX MOPOJ, B CBSI3U C TeM, 4TO B 3¢ (dy3uBax He BCE
MUHEpaJIbl ycnenn o0pa3oBaTh JTOCTATOYHO KPYITHBIE KPUCTAIUIBI, & COCTaB BYJIKAaHMYECKOTO CTEKJIa
(ocoOeHHO, B cCiIy4ae ero 3HAYUTENbHBIX BTOPUYHBIX H3MEHEHUH WM TNEPEeKPUCTAIIM3AIUU) B
OOJIBIIMHCTBE CIIy4aeB BU3YallbHO HE OIPENENseTCsl C JIOCTaTOYHOM TOYHOCThIO. Kak mpasmiio,
HEBOOPY)KEHHBIM TIJ1a30M XOPOIIO PAa3IMYUMBl TOJBKO MHHEpalbl TOP(GUPOBBIX BBIACICHUN
(penokpucramier). Illpuctymas K TPaKTUYECKOMY OIPEICICHHIO HaWOoJiee pPacrmpoCTPaHEHHBIX
3¢ y3UBHBIX MOPOJ, CleAyeT HMMeTh B BHIYy, 4TO 3((y3UBBl KHCIOTO cOCTaBa (puoaumol,
puodayumul) 0OBIYHO MMEIOT CPABHUTEIBHO CBETIYIO (CBETIOPO30BYIO, CBETJIO-CEPYIO, OypOBaTylo,
KOPHYHEBYIO) OKpAacKy, 3a HCKIIYEHHUEM oOcuouana (BYIKAHUYECKOE CTEKIO0), KOTOPBIM YacTo
OBIBaCT TEMHO-CEPHIM HIIM YEPHBIM (IJI1 HETO XapaKTepeH CMOJIMCTBHIA WM CTEKJISTHHBIN OJlecK U
paxoBHCTBHIH u310M). Kak mpaBuio, yem Oosiee KUCHIBIM cOCTaB MMEET MOpPOja, TeEM CBeTiee y Heé
okpacka. COOTBETCTBEHHO, C YBEIMYEHHEM OCHOBHOCTH TOPOJIBI €€ OKpacka CTAaHOBUTCS TEMHEE.
Ecnmu crpykrypa xkucioir sddy3uBHON mopoabl mopdupoBas, TO B cocTaBe MNOPPHUPOBBIX
BKPAIUIEHHUKOB B puoaumax (B OTINYUE OT puooayumos u NAIUTOB) OOBIYHO MPUCYTCTBYET KBapII.
Cpennue »(Qy3uBHbIE MOPOABI — arOe3umbvl (AHAJOTH JAUOPUTOB)  OOBIYHO HMMEIOT CEpYIo,
3€JICHOBATO-CEPYI0, 3€lleHyl0 OKpacky. llopdupoBbie BKparIeHHHKH 4Yalle BCEr0 COCTOST W3
MJIarvoKia3a W/WIu MHPOKCEHa, KBapll OTCYTCTBYeT. D(Qy3uBHbIC aHATIOTH CHUEHUTOB — TPAXUTHI
OOBIYHO HMEIOT KpacHOBaTyl, KHUPIUYHYIO, JHJIOBATYI0 OKpacky. B cocraBe mophupoBBIX
BKpAIJICHHUKOB OOBIYHO TpeobiafaeT KajdueBbld TOJEBOM INMAT WIM KHUCIBIA TUIarHOKIIas.
Dddy3uBHBIE OCHOBHBIE (0a3adbThl) M YIBTPAOCHOBHBIC (NuUKpumbl) BU3YaTbHO OYEHHb IOXOXKH
(ocobeHHo, ecnu MOpOJbl aghupossie, TO €CTb HE COAEP)KaT MOP(GUPOBBIX BKPAIUIEHHUKOB). Tak ke
KaK ¥ JUIS MX WHTPY3UBHBIX aHAJIOTOB, JJIS HUX XapakTepHBI TEMHBIE (TEMHO-CEphIe, TEMHO-3€JICHbIE,
3eJIeHOBATO-UEpHbIe, YEpHbIE) OKpPAcKU. B TOpPQHUPOBBIX BBIIEICHUAX B 0OA3AI6MAX MOXKET
MPUCYTCTBOBATh IIJIATHOKJIA3, OJIMBUH, IHMPOKCEH. YIIbTPAaOCHOBHBIE 3G y3uBBl  (nuxpumot)
OTIUYAIOTCS OT OCHOBHBIX (0a3ambTOB) OoJiee BBICOKUM yeIbHBIM BecoM (3,2 — 3,4), HO 9TO paznuyue
CIIO)KHO 3aMETHTh, B3BEIIWBasi 0Opa3iel Ha pyke. He Bcerma mo BHemHeMy BHIYy 0a3aibThl MOXKHO
YBEPEHHO OTJIMYUTH U OT aHJIE3UTOB.

Hedenunconepxamme menounsie 3¢GGy3uBsl (goHoaumst) OTINYAIOTCS CBOCOOPA3ZHBIMH
CTPYKTypaMu, 00YCIOBICHHBIMU MPUCYTCTBUEM MOPPUPOBLIX BKPATUICHHUKOB He(elrnHa, UMEIOILIETO
XapaKTepHBIC IIECTHYTOJIbHBIC WIIA KBAJPaTHBIE TOTIEPEUHBIC CCUCHHS.



Ilocne mpenBapUTEIBLHOIO ONpPEACIICHUs] Ha3BaHUS MarMaTU4eCKOW TOPHOM MOPOJBI, CIEIYET
JUISL KOHTPOJISI €r0 MPaBUIIbHOCTH, €Ille pa3 00paTUThCs K Tabiuie 2 U MPOBEPUTHh HACKOJIBKO MOJIHO
COOTBETCTBYIOT TMPU3HAKU OMPECIIIEMON MOPOIbI MPUBEICHHBIM B Ta0ymile (MUHEPATBHBIA COCTAB,
OKpacka, CTpYKTypa, TeKCTypa u T.1.). B ciayyae HeoOXOIUMOCTH MOYKHO JOMOJHUTEILHO CPAaBHUTH
orpeneNIseMbli 00paser ¢ 00pa3aMyu MarMaTHYECKUX TOPHBIX TOPOA U3 ATAJIOHHOW KOJIICKIIHH.

[Tpu onucanuyu MarMaTH4eCKOi rOpHOI MOPOIbl yI0OHO MPUIAEPKUBATHCS CIEAYIONIEH CXEMBI:

1. Haszsanue nopoowl (3anucwvlgaemcs 8 nocieoHion ouepedsb, NOCIe ONpedeneHUsi 8Cex
O0CMANIbHBIX NPUSHAKOB).

2. Cmpyxkmypa.

3. Texcmypa.

4. L{sem (na ceedncem ckone u gbleempenon NOBEPXHOCMU, eClU OH PA3IUYEH).

5. Munepanvhoiti cocmas (8 cayuae nop@uposol uiu nopoHuUPOBUOHOL CMPYKMYp
OMOENbHO ONUCLIBAECTNCS COCMAB NOPPUPOBBIX 8blOENeHUN U OMOENIbHO — OCHOBHOU MACChl NOPOObL).
Mooicno npusecmu pe3ynomamol onpeoeienuss OCHO8HbIX PU3UUECKUX CBOUCME UMY OUACHOCTNUYeCKUe
NPUSHAKU NOPOO00OPA3VIOWUX MUHEPAN08 (011 NOOMEEPIHCOeHUs NPABUTLHOCIU UX ONPEOeleHUsL).
JKenamenvno 0ns Kaxico0020 mMunepana npugecmu KoIU4eCmseeHHyro (6 oOvemHulx %) uiu xoms Ovl
NOJYKOIUYECBEHHYI0 OYEHKY e20 cooepiicanusi (pe3ko npeobradaem, npeobradaem, 6 001bULOM
Koauuecmaee, Majo, eOUHUYHble 8blOeNeHUs U M. 0.).

6. IIpouue ocobennocmu.

O3HAaKOMUBIIUCh C TMPUHIUNAMH KJIAaCCH(PUKAIMM MarMaTU4ecKuX TOPHBIX TOpPOJ U
METOJIMKOW WX JMArHOCTUKH, CTYIACHTHI MOJYYarOT OOpa3ibl TOPHBIX MOPOJ M MPUCTYMAIOT K HX
onpezaeneHuto. Ilpu BbiMmoNHEHWH pabOTHl ClENyeT HCIONb30BaTh TaONHIy KiIacCHU(pUKALUU
MarMaTH4eCKuX MOPOJ] M OIUPATHCS Ha M3JI0KCHHBIC BBIIIE PEKOMEHTAIIHH.

®opma npeacTaBlieHUs: pe3yJbTaTa: OTYET.

Kpurepun omenkn:

OreHKa «OTJIIMYHOY BBICTABISAETCS:

—coiep)kaHue paboOThl COOTBETCTBYET 3aJaHHON TEeMaTHKE, OOYYalOUIMiiCsS MOKAa3bIBAET
CUCTEMHBIC W ITOJIHBIC 3HAHWS H YMECHHSI 110 JTAHHOMY BOTIPOCY;

—pabota opopmiIeHa B COOTBETCTBUU C PEKOMEHAALUAMHU MTPEToaBaTes;

—00BeM paboThl COOTBETCTBYET 3a/laHHOMY;

—Marepuail M3J0XKEH YEeTKO, PpaIlOHAIbHO, OTpakeHa CIPaBEUIMBOCTh M TPABIMBOCTD
BBIBOJIOB.

Or1eHKa «XOpOIII0Y» BHICTABIIAETCS:

—cozep)kaHue paboThl COOTBETCTBYET 3aJaHHON TEMaTHKE;

—o0yyJaromuiicst ormyckaer HeOOoJbIIMe HETOYHOCTH WM HEKOTOPhIE OIIMOKKM B JTAHHOM
BoIpoce (HeOJHOPOAHASI BRIOOPKA);

—MaTepuan M3J0KEH 4YeTKO, pallMOHAlbHO, OJHAKO B BBIBOJAX HE Be3Jl€ MPHUCYTCTBYET
CIPaBETMBOCTh U MIPABJIUBOCTb.

—B 0(hopMIIEHUH pabOTHI IOMYIIEHBl HETOYHOCTH;

—00BeM paboThl COOTBETCTBYET 33/IaHHOMY WJIM HE3HAYUTEIIHHO MEHBIIIE;

OreHKa «yIOBIETBOPUTEIHHO)» BBHICTABIISIETCS

—coep)kaHue pPa0OTBI COOTBETCTBYET 33JaHHOW TeMaTHKe, HO B padoTe OTCYTCTBYIOT
3HAYUTENIBHBIC DIIEMEHTHI 10 COJCPKAHWI0 PAa0OTHI WM MaTepuanl MO TeMe H3JI0KEH HEJIOTHYHO,
HEYETKO MPeJICTaBIEHO OCHOBHOE CO/IepyKaHNe BOIPOCa;

—pabota opopmiieHa ¢ omuOkamMu B 0OpMIICHUH;

—00beM pabOThl 3HAYUTEIHFHO MEHBINE 33JaHHOTO (OTCYTCTBYIOT BBIBOIBI IO TpapUUECKUM
pe3yibTaTaM aHaJIu3a).

Or1ieHKa «HEYIOBIETBOPUEITHHOY» BBHICTABISICTCS:

—HE pacKpbITa OCHOBHAS TeMa pabOTHI;

—odopmiieHre paboThl HE COOTBETCTBYET TpeOOBaHUs IPENoAaBaTes;

—00BbeM paboThl HE COOTBETCTBYET 3aJaHHOMY.



Tema 2. I'opHble NOpoabI ¥ MPOLECCHl B HUX.
IIpakTHyeckoe 3aHsATHE 5
«M3yyeHne u onucanue 0CaJ0YHbIX FTOPHBIX MOPOJ Pa3IUYHOI0 IPOUCXOKACHHSA 110 00pa3uam».

Heab: U3y4nTh U COCTABUTH OMHCAHUE OCAJOYHBIX TOPHBIX MOPOJI IO 00pa3IiaM.

Beinosinus patdory, Bel Oyaere:
YMETh: COCTABIIATh OIIMCAHNE OCAI0UYHBIX TOPHBIX MTOPOJI IO 0Opa3Lam.

MarepuajibHoe o0ecnieyeHue:

yqe6HO-MeTOI[I/I‘-I€CKa$I AOKYMCHTalHA, JTUIAKTUICCKUC CPCACTBA.
VYyeOHasi KOJUIEKIIHUS TEPPUTCHHBIX 0CAI0YHBIX TOPHBIX MOPO/I.
Harnsoasie mocoOus: kinaccudukaius TeppUreHHbIX 0CaI0YHBIX TTOPOI.

3amanmue:

Ocanounble opoabl 00pa3yroTcs Ha moBepxHocTU 3emun. OOpa3oBaHHe OCAAKOB, a 3aTe€M U
OCAJI0YHBIX TOPOA MOXET WATH Pa3IMYHBIMU CIIOCOOaMHU - OCaXICHHE OOJIOMOYHOTIO MaTepuana,
BBITIA/ICHHE U3 PACTBOPOB OMPE/ICIICHHBIX BEUIECTB, B MIPOLIECCE KU3HENEATEIbHOCTH OPTaHU3MOB.

Enunolt (oOmmenpuHsITON) KiIacCH(UKAIMA OCAJOYHBIX TOPHBIX TOPOJ OO0 CHX IOp HE
cyuiecTByeT. B ocHOBY Hanbouiee MHUPOKO UCHOIB3YEMOM cllydae KiacCUu(PHUKAIIMK OCaI0UYHBIX TOPOJT
MOJIOKEHO HX pa3/IelIeHHe M0 TPOMCXOXKACHUI0 Ha TpU OONBIIME TPYHIBL  0010MOYHblE
(meppucennvie) — MexaHUYECKUE OCAIKH, XUMUYECKUe (XeMo2enHble) - BO3HUKIIME B pPE3yJbTaTe
BBIMAJICHUS OCAJIKOB W3 BOJBI WM W3 JPYTHX PAacCTBOPOB, U OpeaHO2eHHble — OOpa30BaHHBIC W3
CKOIUIGHUH OKAMEHEBIIUX OCTATKOB JKMBOTHBIX W pacTeHHi. B Kakmoll u3 3TUX TpyHH MOXKHO
BBIJICIUTH 00JIee MEJIKUE TTOATPYIIIIEI.

Teppucennvie (0010MOUHBIE) TIOPOABI — TPOAYKTHI MEXAHMUYECKOTO pa3pylIeHUs paHee
00pa30BaHHBIX MOPOJ (MAarMaTHYECKUX, METAMOP(PHUUECKUX B 0Ca09HBIX) OHM MPEACTaBIAIOT OO0
OJIHYy W3 CaMbIX B&XXHBIX U PACIPOCTPAHEHHBIX TPYII OCAJOYHBIX TMOPOA U OTIMYAIOTCS
pa3HoOOpa3HbIM, OOJNBIIEH YacThiO, CIOXHBIM cocTaBOM. OHHM YacTO WCIOJNB3YIOTCS Kak
cTpoiiMaTepuaiibl. TeppuUreHHble HOPOJbl PA3JENAIOT, MPEXKIe BCEro, Mo cmpykmype (BeIUYUHE
OOJIOMKOB), a CpPaBHUTEIBHO KPYNHOOOIOMOUHble €Ie U TI0 UX (popme — OKamaHHble OHU WIIHA He
oxamaHuwvie (yenosamole). TeppureHHbIe TOPOJIBI MOTYT OBITh PBIXJIBIMH, AN KOTOPBIX XapaKTepHO
HECBSI3aHHOE COCTOSIHWE CIIaralollluX HMX YacTHUI] M OOJIbIIOe KOJMYECTBO TOpP (MECOK, TIIMHA) WU
CIIEMEHTHUPOBAHHBIMU  (TUTUPUIUPOBAHHBIMU). CTPYKTYypbl OOJIOMOYHBIX TIOPOJ OIpPEAESIOTCS
pasmepamu ¥ (OPMOH CIAralONIMX WX OOJIOMKOB, a TAaKXKe CTPYKTYPOH IEMEHTHUPYIOIIEro O0JIOMKH
BemiecTBa. [lo BenMumHe 3epeH pa3nuyaroT ncegumosyio (Mau rpy0000I0MOUHYyI0) — Oonee 2 MM,
ncammumosylo (WU TIeCUaHyro, cpeaHeoomomounyw) - 0,1- 2 wmm, arespumosyro (wnm
MenKoo0ioMouHyt0, nbiieBatyo) — 0,01-0,1 MM U nerumogyro (TOHKOOOIOMOYHYIO, TIIMHUCTYIO) —
0,001-0,01 mm cTpykTyphl. B ciydae, ecinm mopoja CIIOKeHa OOJIOMKaMH Pa3HBIX Pa3MepoB (UTO
OOBIYHO JIJISI OCAJOYHBIX MOPOJ]), MOXHO BBIACNATH CTPYKTYpPHI IMEPEXOJHOTO TUMA (HANpUMeEp,
anesponenumosyro). B moboM ciydae mpeoOnamaroIfii TEPPUTCHHBIM MaTepHall YKa3bIBaeTCs B
Ha3BaHUU Ha MOCJIETHEM MECTE.

[Tpu 5TOM ClleyeT OTMETHTh, YTO B HEKOTOPHIX Kiaccudukanusx (Hanpumep, [IBerosa u ap.)
TJIMHUCTBIC TOPOABI BBIACISIOTCS B CAMOCTOSITENBHBIN THII, Tak MpU WX (OPMHUPOBAHUU HAPSAY C
mporeccaM  MEXaHHYeCKOTO pa3pylIeHHs 3HAYUTeIbHAas pOJIb MPHHAMISKAT U  Iporeccam
XUMHUYECKOTO MpeoOpa3oBaHMsl HMCXOAHBIX IOpOJ M MHUHepaysoB. [lodToMy TJIMHBI MOXHO
paccMaTpuBaTh KaK TOPOABI, 3aHUMAOIINE MPOMEKYTOUYHOE ITOJIOKEHUE MEKIY TEPPUTSHHBIMH U
XEMOTeHHBIMU 0CaJJOYHBIMU TOPHBIMU TTOPOIAMHU.

KJaccu(UKaIus He SBISIETCS] OOIENPUHATON, HCIIONB3YIOTCS U HHBIE BAPHAHTHI.

- MoryT ucnonb30BaThbes Apyrue rpaHudHbie pasMepsl (TnuHa — 10 0,01 MM, aneBpuT —
0,01-0,1 mm, mecok — 0,1-1 MM wm 0,1-2 MM; TpaBmii — 10 1 cm).



- s menkoro mebHs (1o 1 cM) MHOTZIA MCHOJB3yeTCs Ha3BaHHUE «IpecBa» (ropHas
opo/ia — APEeCBSHHUK).

- B paznnume mexay BalyHamMH M TJIbIOAMH MOXKET BKJIAJbIBAThCS MHOM cMbICI. Bce
okaTaHHbIe 00I0MKH KpynHee 10 cM — BalyHbl, HEOKaTaHHbIE — IJIBIOBI.

[Tpumeuanue 3: [NIMHUCTBIE TOPO/IBI UHOTAA BBIIEISIOTCS B CAMOCTOSTENbHBIN KJIACC, TaK Kak
OCHOBHOI 00BEM 4YacTHUIl IIMHUCTOTO pa3Mepa MPEACTABICH YaCTHIIAMU TJIMHHUCTBIX MHHEPAIOB —
IIPOJYKTOB  XMMMUYECKOTO  BbIBeTpUBaHUSA. (COOTBETCTBEHHO, IJIMHHMCTBIE  IOPOABI  MOIYT
MO/IPA3ENAThCA [0 MUHEPAIbHOMY COCTaBY (Ha0OpY KOHKPETHBIX INTIMHUCTBIX MUHEPAJIOB).

Texcmypobl TEPPUTEHHBIX MOPOJ Pa3HOOOpa3Hbl U UHTEPECHBI ¢ TEHETHUUECKON TOUYKU 3PEHUS.
Cpenn HHX cleayeT pa3iuyaTh GHYMpUNIACmosvie W nosepxHocmuvie mekcmypol. Cpenu
BHYTPHILJIACTOBBIX MPEOOIATAIOT CI0UCHble TEKCTYPBI, CPEAN KOTOPBIX, B CBOIO O4epeib, o Gopme u
OPUEHTUPOBKE CJOEB paA3IUYAIOT 2O0PU3OHMANLHYIO (XapaKTEepU3yeTcs MNPSIMOJIMHEHHOCTRIO U
TOPU30HTAJIBHOCTBIO CJIOEB U KOHTAaKTOB MEXIY HUMHU), GOTHUCTYIO, KOCYIO U M.O. CIIOUCTOCTh (pUC.
27), a 0 YeTKOCTH MPOSBIICHUS — ACHYIO (UETKYIO, C PE3KHUMH T'paHUIIaMH OTJEJIbHBIX CJIOEB), HESICHO
BBIPAKEHHYIO (OTAEIbHBIE CIOU PA3IMYAIOTCA C TPYAOM, MEXY HUMHU OTCYTCTBYIOT PE3KHUE IPAHUIIbI)
U TpaJlallMOHHYIO, ANSKOTOPOM XapakTepHO IOCTENEHHOE YMEHBIICHHE pa3MEpoB YAacCTHUIl IO
HaIPaBJICHUIO OT MOJOLIBBI K KpoBiie ciosi. CIOUCTOCTh MOXKET MOAYEPKUBATHCS, LIBETOM, Pa3HOI
BEJIMYMHON OOJIOMKOB B pAa3HBIX CIOSIX, IOCIOHHBIM PACIOJIOKEHHEM BKIIOUEHUN (pakoBHH,
KOHKpeuuil), Takxke BHYTpU CJIOS MOTYT BCTpPEUaTbCS XOAbl YEpBEH, cJeabl IepeABHKEHUN
OpPraHU3MOB H JIp.

Ilosepxnocmuvle mekcmypsl TPOSIBISIIOTCS HA IOBEPXHOCTAX IutacToB. K HUM oTHOcATCA
TEKCTYpbI 3HAKOB PsIOM, TPELIUHBI YChIXaHUs, OTIEYATKU KPUCTAIJIOB, TPajia, Kaneib JOXKAS U CIIeIbl
KHU3HEESATEIbHOCTU OPraHUu3MOB.

Huxe npuBoauTcs KpaTkas XapaKTepUCTHKa HaumOojee pachpOoCTpaHEHHBIX TEPPUTECHHBIX
OCaJI0YHBIX TOPHBIX TopoA. [Ipy HEOOXOOMMOCTH STHM ONHCAHHUEM, COBMECTHO ¢ Tabi. 3, MOXHO
BOCIIOJIb30BaThCS B KQU€CTBE MPOCTEHIIIETO OMpeIeanTeNsl, YTOObl YCTAHOBUThH HAa3BaHHE 00JIOMOYHOU
0CaJ0YHOMU MMOPOABI.

I'pyboobromounsvle nopoosi - ncegpumsi. PHIXJble TIOPOABI - BAIVHYL, 2ANbKU, 2PAGUL, WeOeHb
MOTYT COCTOATh U3 00JIOMKOB MOPOJ pa3HOro cocraBa. Cpeay CLIEMEHTHPOBAHHBIX IPyO000IOMOYHBIX
MOpOA BBIACHAOTCS (CM. Tabn. 3 )xouenomepamsi (COCTOAT W3 OKAaTAaHHBIX OOJIOMKOB),Opexuuu
(cocTosiT M3 yriaoBaThiXx OOJOMKOB) W epaserumst ((popma OOJIOMKOB HE MMEET 3HAUYCHHS, BaKEH
TOJIBKO MX pa3Mep), B KOTOPbIX OOJOMKHU CKPEIJICHbI JKeJIE€3UCThIM, KPEMHUCTBIM, U3BECTKOBBIM WIIH

MECYaHbIM [EMEHTOM. TeKCTypbl - cJouCTble WIM MaccuBHble. OKpacka TMOpOJ HEpenKo
HEOJITHOPOHAs, NIecTpast. bpekunu pacpocTpaHEHbI MEHBIIIE, YEM KOHIJIOMEPATHI.
Ilecuanvie nopoovt — ncammumel. K HHUM OTHOCATCS NeCKH (pbIXJIbIE) W T€CYAHUKU

(cLleMeHTHPOBaHHbIE), KOTOPbIE B 3aBUCUMOCTH OT KPYIMHOCTH 4acTull (Tabu. 3 ) mojapasaesstoTcs Ha
MEJKO-, CpeAHe, KPYIHO- U TIpy0O3epHUCThIe. B 3aBUCMMOCTH OT cocTaBa MECKM U MECYAHUKU
MOIPA3JAENAIOTCS HA MOHOMuKmogvle (OOBIUHO KBaplEBhIE), oaucoMUuKmossie (OOBIYHO KBapIl-
IIOJIEBOIINATOBBIE) WIN nOAUMUKmogwsle. I10TMMUKTOBBIE TIECKU U NIECUaHUKH, COCTOSIIINE U3 KBaplia,
IIOJIEBBIX IINIATOB U CIIOABI HA3bIBAIOTCS apko30evimu. OKpacka HX IOYTH BCETJa UMEET KEJITOBATBINA
Wi po3oBaThlii OTTeHOK.K nonumuxkmosviv TmecuaHUKaM TakKe OTHOCATCS 2PAy8aKKu. ITO
IIECYAHUKH CEPOT0, 3€JIEHOBATOCEPOr0, MHOTJa KPACHOBATOI'O IIBETOB, NMEIOLIUE TUIOXYI0 COPTUPOBKY
MaTepuasa Mo COCTaBy U CTENEHU OKAaTAHHOCTH U COCTOsIINE U3 00biIoro koiaudectsa (6onee 20%)
O0JIOMKOB TIOPOJ Pa3IUYHOTO TMPOUCXOXKIEHHUS, COBMECTHO C KOTOPBIMH HPUCYTCTBYIOT KBapll,
CIIIO/IbI, TIOJIEBBIE INIATHI, TUPOKCEHBI, poroBasi oomanka. CocTaB LleMEHTa pa3jNyueH — TJIMHUCTHIH,
KapOOHATHBI KPEMHUCTBIH U T.H., MO0 CMEUIaHHbIH. Texcmypsl NMECUaHUKOB OOBIYHO CIIOMCTHIC
Pa3IMYHbIX THUIIOB.

Aneepumuvl u aneépoiumsel. ANEBPUTOBBIE MOPOJABI MO BHEIIHEMY BHJIY OYEHb CXOAHBI C
necyaHbIMi. OCHOBHBIE pa3iNuus 3aKJIIOYAlOTCS B MEHbIIeM pa3mepe 3epeH (menee 0,1 mm) u B
HECKOJIbKO MHOM MMHEPAJIbHOM cocTaBe. B HHX NMpakTHYeCKH HET OOJIOMKOB MOPOJ, HO B OOJBIINX
KOJIMYECTBAX COZIEPIKATCS KBAPII, CIOIBI U TIIMHUCTBIE MUHEpasbl. Manbie pa3meps! yactur (0,1-0,01
MM) O0OyCNaBIMBalOT HMX IMEPEHOC BO B3BEIIEHHOM COCTOSSHUM BOJOH M BETPOM U, IOITOMY



OKaTbIBaHMA MX IMPAKTHYECKH He npoucxoauT. Hambonee pacmpocTpaHEHHOM PHIXJION ajJeBpUTOBOM
MIOPO/ION SBJISIETCS J1ecc, a CUEMEHTHUPOBAHHOMN - asespoaum.

Jlecc - cnabo cueMEHTHpPOBaHHAs MOPOJa >KEITOBATO-CEPOro WM OypoBaTo-ceporo ILBETa,
oOnanaromasi 6ompIIoNn mopuctocthio (10 50%). bmaromapst MEXMOJIEKYJISPHBIM CHJIAM YacCTHIIbI
KBapIia, MMOJICBBIX IIIMATOB U APYTUX MUHEPAJIOB yIEPKUBAIOTCS BMECTE — IOPOJIa HE PACCHIAeTCs, HO
JErKO pacThpaercss Mexay mnanpuamu. CuuTaercd, 4YTO 00pa3oBaHUE JIECCOB CBA3aHO C
MEPEOTIOKEHUEM BBHIHOCUMBIX BETPOM TOHKHUX IBUIEBATHIX YACTUIl U3 O0JIACTEH MyCTHIHB M CTETEH.

Aneeponumsi - IOTHBIE CLIEMEHTHPOBAHHBIE TIOPOJIbI CAMOM Pa3IMYHOM OKpacku. XapakTepHa
TOHKasg TOPU3OHTAIbHAs CIOUCTOCTh M IUIMTYATAss OTIACIBHOCTh. B aneBponmTax, B OTIMYHE OT
MECYaHHUKOB, OTJENbHbIE 3€pHAa HE pa3IU4YUMbl HEBOOPYKEHHBIM IJIa30M, HO Ha OMIyIb WX
IIOBEPXHOCTh HEMHOIO IIepiiaBas (OCOOEHHO OTUETJIMBO 3TO OIIYIIAETCS, €CJIU JU3HYTh IMOPOAY
SI3BIKOM ).

I'nunucmole nopoosi. Ocolble CBONCTBA MOPOJ, 3TOW TPYMIBI OOYCIOBIECHBI MPUCYTCTBHEM
0OJBIIUX KOJMYECTB TJIMHUCTBIX MHUHEpPAJIOB - KaoJWHA, MOHTMOPWUIOHHTA, ruapocion. K
TJIMHUCTBIM [TOPOJIaM OTHOCSTCS TJIMHBI, apTHJUIATHI U TIMHUCTHIE claHIbl. [1o 00beMy OHM 3aHUMAIOT
0o0J1ee MOJIOBUHBI BCEX 0CAOYHBIX TTOPO/I.

Inuner - cBA3HBIE, IUIOTHBIE, HO HE OKaMeHeBIIME Mopoabl. OHM 00s1aJaloT BBICOKOMN
nopuctocteio (10 50-60%), akTUBHO MOTJOLIAIOT BOAY, YBEIMYMBasChb B oObeme (mo 45%),
TUTACTHYHOCTHIO (C BOAOH 00pa3yloT BSI3KOE TECTO, MPUHUMAIOIIYIO JII00YI0 (hopMy, COXpaHAs €€ Tpu
BBICBIXaHHH), CBS3YIOIIEH CHOCOOHOCTHIO (HE Tepss IUIACTUYHOCTH, YAEPKUBAIOT HEIJIaCTUYHBIC
BEIIECTBA), OTHEYIOPHOCTHIO, KHCIOTOYIIOPHOCTBIO U APYTMMHU NPAKTUYECKH BaKHBIMH Ka4eCTBAMHU.
B 3aBucHMOCTH OT MUHEpPAIBLHOTO COCTaBa TIIMHBI JEATCS Ha KaOJIWHOBBIE, MOHTMOPHILJIOHUTOBBIE,
THJIPOCITIOTUCTEIE, TOJMMUHEPATbHBIE U IPYTHE.

[ToMHMO YUCTO TIAMHHUCTHIX MOPOJ B MPUPOJIE IIUPOKO PACIPOCTPAHEHBI CY2AUHKU U CYNecu,
MIPEJICTABJISAIONINEe COOOH CMEIIaHHBIC MeCYaHO-TIMHUCTBIC Toponabl. Cyrmmuku coxepxkar 30-50%
TJIMHUCTBIX YacTull, a cymnecu - 10 20-30%.

Apeunnumul M 2nuHUCMble  Clamybl  —  3aTBepiAeBlIME  (OKaMEHEBIIME)  WIU
cnabomeTaMop(U30BaHHbIE TJIMHBI, UMEIOIIME MaJyl0 MOPUCTOCTb, HE pa3MoOKarollue B BOJE,
MOTEPSBIINE TUIACTUYHOCTh. OKpacka uX MOXKeT ObITh caMol paznu4Hoi. YacTo HabmoaaeTcss TOHKas
CIIONCTOCTb, @ B CJAHILIEBBIX aprHJUIMTaX - OTJENIBHOCTh, MapajuleibHas CIOMCTOCTU. IloBepXHOCTH
aprUJTMTOB Ha OILYIb IIaJIKasl, €CJIM JIU3HYTh MMOPOAY SI3bIKOM, OH CJIerkKa MPUJIMIIAET K HEel.

O3HaKOMMBIIUCH € 00pa3laMu y4eOHOH KOJJIEKIIMM TOPHBIX MOPOJ U METOJUKOW paboThl,
CTY/ZIGHTBl TIPUCTYNAIOT K CaMOCTOATEIBHOMY OIPENEICHUI0 00pa3loB TEPPUTECHHBIX OCAJIOYHBIX
nopo (o 1-2 obpasua no BEIOOPY NpenoaaBaTess).

VYueOHblil MaTepuasl. YueOHash KOJUIEKIMS OCaJOYHBIX TOPHBIX MOpoj, mikama Mooca, 10%
COJIsIHAas KMUCJIOTa B KaneiabHHUIAX. HarmsiHele mocoOusi: Kiaaccu(pUKaMi XeMOT€HHBIX U OMOT€HHBIX
0CaJIOYHBIX OPO/I.

Mertoanka paGoThl.

XeMOTeHHbIE TOPHBIE TTOPO/IBL.

Cmpykmypol Xemo2eHHblX TIOPOJI MOJPA3AEISAIOTCA 0 BEJIWYMHE 3€peH (KpUCTAUIOB) Ha
KPYNTHOKPUCTAIUIMYECKUE WM KpYHHO3epHUCThIE (Oosee 1 MM), CpeIHEKpUCTAIIIMYECKHE WIIN
cpenuesepaucteie (0,5 -1 M), Menkokpuctauimueckue wunu Menko3epaucteie (0,1-0,5 wmwm)
TOHKOKpHUCTAJUTMYecKue win ToHko3epHUcTeie (0,01- 0,1 mwm), memutomopdusie (meree 0,01 mwm).
Texcmypubl OOBIYHO MAaCCUBHBIE, MOTYT OBITH OJTHOPOJHBIMU U CIIOUCTBIMHU.

Hamnbonee pacmpocTpaHeHHBIMH WM WMCIONIUMH ~ BRKHOE MPAKTHYECKOE 3HAUCHHE
XEMOTE€HHBIMU OCaJJOYHBIMH TOPHBIMHU TOPOAAMU AGAAIOMCA U3BECMHAKU, OO0JOMUMDbL, Mepeenl,
KpeMHUCmble ROPOObL, I6ANopumsl (Couu, euncot), pocghopumst u 6oxcumot (Tadi. 4).

Tabmuna 4
Knaccudukanys XxeMOreHHbIX TOPHBIX OPOJ]
Kiace Ha3Banue nopon Benymme munepaist

H3BecTHsIKH Kansuur




Kapb6onaTtHbie JlomoMuThI Homomur
Meprenu Kanpnur, TJIMHUCTEIE
MUHEPAIbI
Kpemuucroie CHINIAINATEL Xanuenox
CynbdarHbie ['unce! (rUncoauTHhI) [umic
docdarnbie docdoputst Amnatur, KaJIbLUT,
TJIMHUCTBIC MUHEPAJIBI
I'anorennsie Kamennsle comn T'anut
Kanmiinsie conu CunbBuH
AJIUTOBBIE Boxcuthel IanpookcuasiAl
Keneszucrtrie JINMOHUTEI I'mppookcuapiFe

Kapbonamuvie nopoobi XeMOT€HHOTO IPOUCXOXKJIEHUS PaclpOCTpaHEHbl HauboJee LINPOKO.
o cocraBy cpey HUX BBLAESAIOTCS N3BECTHSIKHU, TOJOMUTHI U MIOPOJIbI CMEIIAHHOTO COCTABA.

H36ecmusku — OYEHb IUPOKO PACIPOCTPAHEHHBIE IOPObI, COCTOAIME U3 KAJIbLIUTA, UHOT 1A
aparoHUTa, U HEPEIKO CO/AeprKallye MPUMECH TJIMHUCTOrO Ui OUTYMUHO3HOTO BEIIECTBA, 10JIOMUTA,
THIICA, W HEOOJBIINX KOJMWYECTB JAPYrOoro XEMOTCHHOTO WM OOJOMOYHOTO Matepuana. [lgem
pa3nuyHbIi - Oenblil, cepblii, pO30BbIil, MHOTJA YepHBIH. /370M - OT 3€MIIUCTOrO IO PAKOBHCTOIO U
3€pHUCTOrO (KpUCTANINYECKUE U3BECTHSKMU). CmpyKkmypel - OpraHOT€HHbIE, CKPBITOKPUCTAIUIMUECKUE
U KpUCTaJUIM4ecKue. Texcmypsl TakKe Pa3IUyHbl - MJIOTHBIE, IOPUCThIE, KABEPHO3HbIE, MACCUBHBIE,
OpEeKYHEBUIHBIE, MMATHUCTHIC, CIIONCTHIC U T.JI. XEeMOT€HHBIC U3BECTHIKH MOTYT OBITH NPEICTABICHBI
TaKK€ MHOTOOOpPa3HbIMM HATEUHBIMU (CTANAKTUTBI, CTAJarMUTBl), OOJIMTOBBIMU OOPA30BAHUSIMH.
OonuTOBBIE U3BECTHSIKM COCTOSIT U3 3€PEH KOHLIEHTPUUECKOI'O WM PaJualbHO-TYyYUCTOIO CTPOCHUS
pasHbIX pa3MepoB (OT MHUKPOCKONHMYECKHUX J0 1 CM), CKpEIJIEHHBIX KaJbLIUTOBBIM LIEMEHTOM.
Berpeuatores pa3nuuHble HaT€UHbIE 00pa30BaHUs — CTAJIAKTUTHI, cTanarMuThl. 11o mpoucxoxaeHuro,
KpPOME XEMOT€HHBIX HU3BECTHSAKOB BBIACIAIOTCSA TAKXKE M3BECTHAKU OPraHOTEHHOTO IPOUCXOXKICHUS.
WHoraa B OTAENbHYIO ITPYINITY BBIAEISIOT U U3BECTHIKU O0JIOMOYHOTO IPOUCXO0XKIEHUS, COCTOSIIIINE U3
00JIOMKOB KapOOHATHBIX MOpoJ. Kpucmaniuueckue uzeecmusaky BOSHUKAIOT U3 M3BECTHSAKOB CaMOIo
Pa3IMYHOIO MPOUCXOXACHUS IYTEeM HX MepeKpUcTauIM3alMu. Jluanocmuka: W3BECTHAKH OYypHO
BCKHUITAIOT MOJ| JAeWCTBUEM pa30aBiIeHHON COJITHOM (MM YKCYCHOW) KHMCJIOTHI, HE I[apanaroT CTEKJIO,
T.K TBEP/OCTH CJIATraoIlero X KajlbliuTa paBHa 3.

Honomum- mopopa, cioxxeHHas Oonee yeM Ha 90% ogHMM MuHepanoMm - doromumom. B
KauecTBe IpUMECEH dallle BCEro MNPUCYTCTBYIOT Kalbyum, 2UNC, XATYeOOH, Keapy, 2AUHUCMOe
gewecmeo, NUpUm, op2anuieckoe geujecmeo. BHEIHE TOJIOMUTBI OUYEHb MOXOKU Ha U3BECTHSKU, HO
€CJIM W3BECTHSIKM JIETKO BCKUMAIOT NpPU JEHCTBUM XOJOJHOM COJSIHOM KHUCJIOTBHI, TO JIOJIOMHUTBI
pearupyroT ¢ HeH Jumb B TOHKOM mopomke. OOBIYHO JOJOMHUTBl MHKPO3EPHHUCTBIE U
neauToMopdHble, MHOTIa KPUCTAJUTMUECKHE, Yallle BCEro IJIOTHBIE, OJHOPOAHBIE, PEIKO MOJI0CYaTo-
CIIOUCTBIE, 00JIaAIOIIIe CePO UITH CBETIIO-CEPON OKPACKOM.

Kpome coOCTBEHHO U3BECTHSAKOB U JIOJIOMUTOB BCTPEYAIOTCS U MOPOJbI CMEIIAHHOTO COCTAaBa.
B HuX B pa3snuyHBIX KOJIMYECTBEHHBIX COOTHOIIEHHAX MOTYT IPHUCYTCTBOBATh KaJbLUT U JOJOMMT
(Oonomumusuposannvie uzgecmHAKU W UBECMKOBUCHbLE O0IOMUMbL), KAIBIUT W TIHHUACTOC
BEIECTBO (Mmepeenu). Mepeenu - 3TO MSTKHAE, TOHKO3EPHUCTHIC, MEIUTOMOP(HBIE MOPOABI C
PaKkOBUCTBIM M3JIOMOM U CHJIBHBIM 3amaxoM TIJIMHBI (Mpu cMmayuBaHuu Bojoi). CoaepkaHue
rnuHucToro matepuana 30-50%. Okpacka ux Oenasi, *enToBaTo-cepasi, 3elieHoBaro-cepas. Kak u
W3BECTHSIKH, OYpHO BCKMIIAIOT MOJ BO3JCHCTBHEM COJISTHOM KHCIIOTHI, HO MPU 3TOM Ha MOBEPXHOCTHU
IIOPOABI OCTAETCS MATHO (TaK KaK TJIMHUCTBIE MUHEPAJIBI C KUCIIOTOW HE PEarupyroT).

Kpemnucmuie nopoosi. K 3T0i1 rpyrie oTHOCATCS TTOPOJIbI, COCTOAIINE, TTIaBHBIM 00pa3oM, 13
KpEeMHE3eMa XEMOT'€HHOT0 POUCXO0KACHHUS (IOITOMY MCKIIIOUAIOTCS KBApIIEBbIE MECKH, IECUaHUKH U




KBapLHUThI). [ 1agHble MuHepanvl - ONal, XalleJ0H U KBapll. B kauecTBe nmpumeceii yacTbl KapOOHATHI,
TJIAYyKOHUT U TJIMHUCTOE BEIIECTBO.

K XeMOreHHbIM KpEMHHUCTBIM IOpOJaM OTHOCATCS Auimbl U KpemHu. OTINYUTEIBHBIM
MIPU3HAKOM KPEMHHCTHIX MOPOJ CIYKUT UX BBICOKAsi TBEPAOCTH (OCTABIISIIOT LapanuHy Ha cTekie). He
pearupyroT ¢ COJISHOU KUCIOTOM.

Kpemnu 00b1YHO 0O0pa3yroT HEOOJBIIME JMH3bI, KEJIBAKH WU KOHKPELHHU, CII0KEHHbIE
IIPEUMYIIIECTBEHHO XAJILIEIOHOM (PEXKe XaJILET0HOM COBMECTHO C OIAJIOM U KBapLEM), B INIMHUCTBIX U
KapOOHATHBIX MOPOAAX, HUMEIOT CKPBITOKPUCTAIUIMYECKYIO CMpPYKmMypy, MAaCCHUBHYIO, IUIOTHYIO
mexkcmypy. OKpacka - OOBIYHO cepasi, TEeMHO-cepasi, YepHas, MHOTJa roiy0boBaras, XapaKTepeH
PaKOBHCTBIN M3JIOM M BBICOKasi TBEPAOCTH (6,5-7).

AHuwimbl - CUIBHO W3MEHEHHBIE XaJLIEJOHOBBIE MM KBaplEBO-XaJLEAOHOBBIE IIOPOJIbI, OUYEHb
TBEpAblE, IUIOTHBIE, OOBIYHO CKPBITOKPUCTAUIMYECKUE MIJIM  TOHKO3EPHHUCThIC, HMEIOLIUE
pa3zHo00pa3HyI0 OKpacKy M TEKCTYPHI - MOJIOCYAThIE, MSTHUCTBIC, y30puaThie («Iei3axHbie»), Oypole,
KpacHble, 3€JIeHble, Cepble, YepHble, MaluHOBBIC. MHOrAa SIIMBI OTHOCAT HE K OCaZOYHBIM, a K
MeTaMOp(HUIECKUM MOPOIaM.

Deanopumsi (conu) - XEMOTEHHBIE OCAIOYHBIE MOPOIbI, CIOKEHHBIE JIETKO PACTBOPUMBIMU
MUHEpaJlaMH, BBIIAJAIOIIMMU B OC3JOK B pE3y/lbTAaTe€ BbIMAPUBAaHUS U BBICOKOM KOHLIEHTpalUU
pPacTBOpPOB. DTO MPEUMYIIECTBEHHO XJIOPUIBI U Cylb(aThl HATpus (TalIHUT, TUIIC, AaHTUIPUT), Kalus
(cuIBBMH), MarHusi, Kaiblivs, HEKOTOphIE HUTPAThl M Ooparel. OKpacka MOpOA pasziauduHa - Oeras,
cepas, Toiy0as, JKenTas, po30oBas, KpacHas U Jake depHas. B cuiy OOJIbIION TUTPOCKONUYHOCTH
MIOBEPXHOCTh MHOTIMX M3 YIOMSHYTBIX IIOpOJ BJIaXHas C JKUPHBIM Oneckom. Cmpykmypa -
KpUCTAJTTNYECKasi Pa3INYHON 3€pHUCTOCTHU, MeKCcmypa - MSATHUCTas, MAaCCUBHas, cioucTas u ap. ['umc
U aHTUAPUT MHOIZIA MMEIOT MapajulesIbHO-BOJOKHHCTOE CTpOoeHHEe. MHorue mopojsl 3TOH TpYIIIbI
(ocoOeHHO cocTosIKe U3 TajluTa, CUIIBBUHA U JIPYTHX COJIEH) XOpOIIO PacTBOPUMBI B BOJE, UMEIOT
COJIEHBI U TOPbKO-COJIEHBIN BKyC. CpaBHUTEIBHO MSTKHE (HE L@pamaroT CTEKJIO), HO, B OTJIMYUE OT
KapOOHATHBIX TOPO/I, HE PearupyroT ¢ pa30aBIeHHON CONSHON KUCIOTOM.

@ocgopumur. K 3T0H Tpynme oTHOCATCS TOpoJbl, conepxamme He meree 10% dochoproro
aHruapunaa. I nasuvie Munepanvl - anaTUT U HEKOTOpbIE Oojee peakue MuHepaisl Gocdopa, KOTOpbIE
BU3yaJbHO Heomnpeaenumsl. M3 mpumeceil yacTsl KapOOHATHI, a Takke OOJIOMOYHBIM MaTepuai OT
IpaBUtHOM /10 TJIMHUCTON pa3MmepHocTH. Oxpacka pazHooOpazHa - Oenasi, cepas, TeMHO-cepasd,
3e5eHoBaTo-cepasi M Jaxke uyepHas. JlMarHoctupyrorcs ¢ OOJNBIIMM TPYAOM, TaK KaK BHEUIHE OHHM
MIOXO0KH Ha OOBIYHBIE 00JIOMOYHBIE OPO/bl U Hanuuue dochopa onpeaesnsercs 1o NosIBICHHUIO SPKO-
HKEJITOM OKpacKH MpU CMauyMBaHUM MOPOJBI PACTBOPOM MOJIMO]aTa aMMOHHUS (MOJIUOAEHOBOKHCIOTO
aMMOHMSI) C KOHILIEHTPUPOBAHHOM a30THOW KUCIOTOH. Texcmypwl u cmpykmypul pa3HOOOpPa3HbI -
CIIOMCTBIE, KOHKPELIMOHHBIE, JKEIBAKOBbIE, OOJIUTOBbIE, OPEKUYNEBUIHbIE, KPUCTAIIMUECKHE.

boxcumwr Takxke OYeHb pa3HOOOpasHblE IO BHEIIHEMY BHJYy M HEPEIKO C TpYyJIOM
quarHoctupyemble mopoJsl. COCTOST W3 pa3iIMYHbIX THJIPOOKUCIOB aTIOMUHUS C TNPUMECHIO
TUIPOOKUCIIOB JKElle3a, KAOJMHUTAa M KpeMmHe3ema. OHM BHENIHE 4acTO IOXOXH Ha IJIMHBI, HO,
pa3Mokasi, He o0JajalT IUIACTUYHOCTBIO. DJTO MOTYT OBbITh M PBIXJIBIE 3EMJIMCTBIE Macchl, U
OTHOCHUTENIBHO TBEPABIE MOPOJBI, JIETKO PEXyIIHecs HOKOM. MIHOrJa BU3yallbHO OYEHb MOXO0XKHM Ha
aprUJUTUTHL, SIIMBI U JJaXke Kene3Hble pyapl. Okpacka OOKCHUTOB BechbMa pa3HooOpa3Ha - KpacHas,
KpacHO-Oypasi, JuiioBas, pexe Oenasi, cepas, 3ej1eHoBaTo-cepast U Ap. CTPyKTypbl OOKCHTOB TaKke
OYeHb Pa3HOOOPA3HBI - 3EMJIUCTBIE, TOPUCTHIE, KABEPHO3HBIE, OOJUTOBbIE, 00OOBBIE, KOHKPEIIMOHHBIE,
nenuToMopdHble 1 OpekureBUIHbIE. FIMEIOT Ba)kHOE MPAKTUYECKOe 3HAYCHHE KaK OCHOBHAs pyJa Ha
AITIOMUHUMN.

Opeanozcennvie (buocennvle) nopoosl, €CIM OHU CIOXKEHBI M3 XOpOLIO COXPAaHUBIIUXCS
OpPraHU3MOB, UMEIOT OUOMOpPHYIOCMPYKMYpPY, a €CIAU TPEeACTaBIeHbl OO0JIOMKaMU, TO CHMPYKmMypa
HOCUT Ha3BaHUE dempumosas. Texcmypa MOXET ObITh MAaCCUBHOM M mopHcToil. Pexxe Habmromatorcs
CIIOUCTBIE TEKCTYPBHI.

OpraHoreHHoe NPOUCXOKIACHHUE, HAPsILy C XEMOTE€HHBIM, MOTYT MMEThb Y)K€ M3BECTHBIE BaM
U3BECTHSIKH, JOJOMUTBHI, KPEMHHCTbIE TMopoabl U ¢ochoputsl. HckimouuTenbHO OuOreHHOE
MIPOUCXOXKIACHUE UMEIOT KayCTOOHOIHUTHI (TOPd, yroib) (Tadi. 5)



Tabmuna 5
Krnaccudukanmsi OMOreHHBIX TOPHBIX TTOPOJT

Kitace I'opHble mopoas! buorennsil maTepuain
N3BecTHAKM OcTaTku pakoBHH U OpYTUx
CKeJIETHBIX 00pa30BaHuI
U3BECTKOBOI'O COCTaBa
KapGonaTHsie
Jlos10MUTBI [IponyKThI KU3HENEATEIBHOCTH
CHUHE3EJIEHBIX BOJOPOCIIEH
(CTPOMATOJIUTHI, OHKOJIUTHI, KaTarpadun)
JnatoMuThI O0070YKH TUATOMOBBIX BOJIOPOCIICH
Kpemuucrsie Pannonsapurst Ckenetsl paauonsipuit
CHOHTOIUTHI Crniukyibl TyO0K
docdartHble dochoputsl docdaTHble paKOBUHBI,  KOCTHBIE
OCTATKH ITO3BOHOYHBIX
KaycroOnonuTsl Kamenneie YraeguuupoBaHHBI € PaCTUTEIEHBIC
Oypsle yriu OCTaTKH
TI'oproune crnaHIbl To xe, HO ¢ 0onbIION
IIPUMECHIO YAaCTULl  IVIMHUCTBIX
MUHEPAJIOB

buocennvie uzeecmuaxu pacupoCTpaHEeHbl OYEHb IIMPOKO, COCTOSIT M3 OCTATKOB OPraHU3MOB,
CTPOMBIIMX CBOH CKeleT (pakoBHWHY, MAHIMPh) M3 KaJbIUTa, PEXKE aparoHuTa. B 3aBHCHMOCTH OT
XapakTepa OpraHMYecKHX OCTAaTKOB Pa3jMyYaloT PAaKYIICUHUKH - HEIbHOPAKOBHHHbBIC U3BECTHIKU U
OpraHOTE€HHO-ACTPUTOBBIE (COCTOST W3 OOJIOMKOB PAKOBUH TE€X K€ OPraHU3MOB, T.€ JICTPUTA).
KomnnuecTBo pakoBUH, UX 00JIOMKOB U IEMEHTUPYIOIIETO KapOOHATHOTO BEIIECTBA MOYKET MEHSTHCS B
IUPOKUX Tpenenax. Hepeako W3BECTHSIKHM MOTYT BO3HHMKATh 3a CYET KOJOHWUW TMPUKPEIUICHHBIX
OpraHu3MoOB (KOpassioB, MIIAHOK, Bojopocieit). K OHOreHHbIM HM3BECTHSKAM OTHOCHTCS IIHUPOKO
W3BECTHBIN MHUCUUN Men - Oerasi MsTKas 36MJIMCTast OpoJia C BRICOKOW MOpUcTocThio (10 50%). Men
COCTOHMT M3 MEIKHX YaCTHUI[ MOPOIIKOBATOTO KalbIMTa, PaKOBHH (popamuHH(Ep U OTHOKIETOUHBIX
MOPCKHX BOJOPOCIICH ¢ U3BECTKOBHUCTHIM ITAHIIUPEM.

buocennvie Oonomumsr Uaie BCEro BO3HHKAIOT B  MPOIECCe IKHU3HEACSITENbHOCTU
IMaHOOMOHTOB (CHHE-3€JICHBIX BOJIOPOCIIEH), OCaXJAIIIUX U3 OKPYXKAIoIEeld MOpPCKOH BOIBI
MEeTUTOMOP(MHBIN TOJIOMHT.

buocennvie kpemHucmole nopoovl PENCTABICHB OUAMOMUMAMU, PAOUOIAPUIMAM, MPENneiom
U ONOKOU.

Juamomum - OUOTEHHAas OmaynoBas MoOpoja, OENoro, CBETIO-CEPOro MM YKENTOBATOTO IBETA,
[EJTMKOM  COCTOSIIAss W3 HEPA3JIMYUMBIX HEBOOPYKEHHBIM TJ1a30M OCTaTKOB JTUATOMOBBIX
Bogopocieit. OdueHp jerkasi, ToHkonopucrtas (mopsl 3aHuMaior a0 70-90% oO6bema), Msrkasi, mauKaeT
PYyKH.

Paouonspumer - mpencraBnser coO0i OHOTEHHBIC TMOPOJBI, CIOKEHHBIE MENbYalIIuMU
CKEJIeTaMH PaJHOJSIpUN, WMEIONINEe TEMHO-CepYI0 WJIM IIOYTH YEePHYI0 OKpacky. B mWx cocraBe
mpeoliagaeT Xanle0H, T0O3TOMY BHEIITHE OHU OYSHB MOX0XKH Ha SIIMY.

Tpenen u onoka - OMOXUMHUYECKHE 00PA30BAHUS U COCTOSAT U3 MUKPOCKOITMIESCKUX «ITAPUKOBY
oraja ¥ OCTaTKOB Ir'y0OK, AuaToMell, KapOOHATHOTO U TIIMHKUCTOTO BemiecTBa. [lopossl ceprie, CBETIO-
cephle, MHOT/Ia MIOYTH OeJIble, OYeHb Jerkue. [10X0H Ha KaOoJIMH U MeJl.

Kaycmobuonumer — B TiepeBOie C TPEUYECKOTO O3HAYAIOT «TOpPIOYME KaMHHU OpraHHYeCcKOro
npoucxoxacHus». OOpa3yroTcss W3 OCTaTKOB PACTUTEIBHBIX M YKMBOTHBIX OpraHm3moB. K rpyrie
KayCTOOMOIUTOB OTHOCATCS Mopgh u yeiu.




Topgp — mpencraBusieT coOOW CKOIJICHHE PACTHTEIBHBIX OCTATKOB pPAa3HOW CTENEHU
pasnoxkeHus: (XOpOIIO pPa3IMYUMBbl HEBOOPY)KEHHBIM Trja3oM). CloXeHHEe €ero BOJOKHHCTOE,
3eMJIMCTOE, LBET — Oypblii. OOBIYHO COJACPXKHUT TEPPUTCHHBIE TNPUMECH M MHHEpaJIbHbIC
HOBOOOpa3zoBaHusl, coaepkanue yriepoaa — 35-40%.

bypuuii yeons — nnotHast TeMHO-Oypast MM YepHas MOpOJa C 3€MJIMCTBIM WM PAaKOBHCTHIM
M3JIOMOM, MaTOBbIM OyieckoM, cojaepxanue yriaepoga no 70%. Byperii yrons otinyaercs ot topda
O0JIbIIeH UIOTHOCTBIO U TIOYTH MOJTHBIM OTCYTCTBHEM HEPa3I0KUBIINXCS YaCTEH PACTCHHA.

Kamennwlii yeons — depHasl IIOTHAsI MOPOJAa C PAKOBUCTBIM H3JIOMOM, 4acTo Onectsmias (¢
TYCKJIBIM TOJIYMETaUIMYECKUM HIIM TOJIyMETAUIMYECKUM OjieckoM) cozaepkanue yriaepoaa 10 80%.
Otnnyaercst OT Oyporo yriisi Y4epHbIM I[BETOM, 0OJiee MJIOTHBIM CIIOKEHUEM, OTCYTCTBUEM BU3YalIbHO
Pa3IMYUMBbIX PACTUTEIbHBIX OCTATKOB M OTCYTCTBUEM PBIXJIBIX WM 3€MJIMCTBIX Pa3HOCTEM,

Anmpayum — Gonee TBepmas (2-2,5), yem Oypblii W KaMEHHBIM yrojib, IUIOTHAas IOPOJA
CepOBATO-YEPHOTO I[BETA C CHUJIBHBIM IOJYMETALIHNYECKUM OJECKOM, B OTJIMYHME OT JPYTHX
pazHOBUAHOCTEH yrieit (Oyporo 1 KaMeHHOI0) HE MaYKaeT PyKH.

Habmiogaercst 10BOJIBHO YeTKasi cMeHa (PU3MUYECKUX CBOMCTB yriiel OT OypbIX K KAMEHHBIM H
anTpauutam. Jlng OypbIx yried XapakTepHO mpeoOiafaHue KOPUYHEBBIX TOHOB OKpPACKH, IS
KAMEHHBIX — YEpHBIX, a JJI1 aHTPaLMTOB CEPOBATO-UEPHBIX. [[gem uepmul — Oyphlil y OyphIX yriei,
YepHBI — y KaMEHHBIX M CEpPO-YEpHBI — y aHTpalUTOB. bleck yriied Bo3pacTaeT OT OyphIX K
aHTpanutaM. bypele yrimm o0braHO MaroBble. Cpeau KaMEHHBIX YIVIeW pa3iuyaroT MaTOBBIE H
OnecTsIIMe, a aHTPAUTHI 001a/1al0T CHIIBHBIM MOJYyMETATNYeCKUM O5ieckoM. 78epoocmb BO3pacTaeT
ot Oypeix yrueit (1-1,5) Kk kaMeHHbIM W aHTpauury (2-2,5). IlromHocmb 3aBUCHT OT cOCTaBa U
KOJMYECTBA MHUHEpAJbHBIX IMpUMecei, HOo, B o0meM, Takxke Bo3pactaer oT Topda (0,7-0,8) k
KaMeHHbIM yrisim (1,1-1,3) u nocturaer y antpanutos 1,5-1,6.

Pexomenoayuu no onpeoenenuio 0cadouHvlx 20pHbIX NOPOO.

[Tpy U3y4eHUn W MPAKTHYECKOM ONPEACIICHHH OCaI0YHBIX MOPOJ UX CBOWCTBA yJ00HEE BCETO
oTMeYaThb B TOH K€ TMOCIEAOBATEIbHOCTH, B KaKOH OHU (UKCUPYIOTCS TIJIa30M: CHadyala
BOCIIPUHMMAETCSI LBET, 3aTeM 3€PHUCTOCTh (TO €CTh CTPYKTypa), OCOOCHHOCTH B3aUMHOTO
PAacIoyIoKEHUs] COCTaBHBIX yacTel MOpoAbl (TEKCTypa), a yKe MOTOM - COCTaB, HAJMYME BKIIOUEHHH
(opraHM4yecKkuX W HEOPraHMYECKUX) U TpoYHMe MpPHU3HAKU (KPEemocTh, MOPUCTOCTb, HaJIUuue
rHeporinoB UM XapaKTEPHBIX TEKCTYp MOBEPXHOCTH IJ1aCTa, BTOPUYHbBIE U3MEHEHUS U T.[1.).

Lleema ocalloYHBIX MOPOJ PEAKO OBIBAIOT YHCTHIMU U SPKUMHU. OOBIYHO OHU MMEIOT CepbIE,
3eJIeHOBaThle, KpacHOBaThle WM Oypble OTTeHKU. IIpu M3ydeHuu mopoj OTAEIbHO OTMEYAeTcs IBET
MOPO/IbI HAa CBEXKEM H3JIOME U OTAEJIbHO — Ha BbIBETpesol noBepxHocTu. Hampumep, kapOoHaTHbIE U
KapOOHaTcoIepKallUe MOPO/Ibl Ha BBIBETPEION MOBEPXHOCTH OOBIYHO Oesechle, 1aXe eCIM Ha CBEKEM
CKOJIE OHM HMMEIOT TEMHO-Cepblii WM Jaxe uepHbl 1BeT. [loponbl, copepxaimiue xeie3o, Ha
BBIBETPEJION MOBEPXHOCTU NMPHOOPETAIOT OypYIO MM KPAaCHOBATYIO OKpacKy U T.J. LIBeT 06;10MOUHBIX
MOPO/1 YacTo ObIBAET HEOJHOPOIHBIM, IECTPHIM M3-3a Pa3IMYHON OKPACKH 0OJIOMKOB U 1IEMEHTA

YcranaBnuBaeTcs SBISETCS JIU MTOPOAA PHIXJION WK TUTU(UIIMPOBAHHOM

(CLIeMEHTUPOBAaHHOM).

[Tpu u3ydyeHuUm cmpykmypvl BBIICHAETCS 3€pHHMCTas OHA WM OOJOMOYHAs, OIpeenseTcs
pa3Mep 3epeH WiM OOJOMKOB, CTENEHb MX PaBHO- WM PAa3HO3EPHHUCTOCTH (CTENEHb COPTUPOBKH),
¢dopma 3epeH M HX B3auMooTHomeHusa. CreayeT MMeTh B BUAY, YTO MOCJIETHHE JBa NPU3HAKA B
nopojax ¢ pasMepom 3epeH MeHee (0,5 MM BH3yalbHO HE YCTAHABIMBAIOTCS, B TO BpEMsl KaK B
KPYITHO3EpHUCTBIX M T'pyO0O0OJIOMOYHBIX MHOPOJax BHU3YaJIbHO XOPOLIO BUIHBI BCE OCOOEHHOCTH
CTPYKTYphl. BenuunHy KpynHbIX 00JJOMKOB MOYKHO HEMOCPEACTBEHHO U3MEPHUTH C MTOMOIIBIO TMHEUKU
WM MUJUTUMETpoBoi Oymaru. Ecnu pazmep 3epeH uin 00J0MKOB B MOPOJE HE OJMHAKOB. M3MepstoT
caMble MEJIKHE W caMble KPYIHBIE OOJIOMKHM W OMNpPEACNSIOT mpeodianatomuii pazmep ((pakiuro).
NmenHo mo pasmepam 3TOH (pakuuu W ONPEAENSIOT Ha3BaHHWE TEPPUTEHHBIX MOpoJ (IECOK,
MEeCYaHUK, KOHIIomepar u T.n). @opma 00JOMKOB B TIpy0OOOJOMOYHBIX MOPOJAX — BaKHBIM
Kkiaccu(ukannoHHbI npu3Hak. [Ipu xapakrepuctuke (GpopMbl 00JIOMKOB OTMEUAIOT, MPEXKJIE BCETO,
CTENeHb WX OKaTaHHOCTH. Yaie Bcero, Mo 3TOMY NpHU3HAKYy OOJOMKHM MOApAa3JeNstoT Ha: 1)
OKaTaHHbIE — OKpYIJIoi ¢opmbl, 00paboTaHa MOYTH BCS MOBEPXHOCTb, BCE YIJIbI CITIAXKEHBI, 2)



MOJTyOKaTaHHbIE — 3aKPYTJICHbl TOJIBKO HEKOTOPBIC YIVIBI, a B LIEJIOM IepBUYHAs (Gopma 0OJIOMKOB
coxpaHsiercsd; 3) HEOKaTaHHbIE WM YIJIOBaTble — OOJIOMKHM OCTpoyrojibHble. [lomumo crenenu
OKAaTaHHOCTH YacTO BaKHO OTMETHTbH CTEIEHb M30METPUYHOCTHU (MM YIJIMHEHHOCTH) O0JIOMKOB HIIH
3epeH MHHepasloB. Paznuuaror o010MKH MM 3epHa: 1) M30MeTpUYHbIe — BCe 3 M3MEPEHUsl IPUMEPHO
paBHBI, 2) y/UIMHEHHbIE — JUIMHA 3aMETHO IPEBBIIACT IIMPUHY M TOJUIMHY M 3) YIUIOIICHHBIE,
XapaKTEepPU3YIOIIHUECS 3aMETHO MEHBIIEH TOJNIIUHON [0 CPAaBHEHUIO C JBYMs IPYTUMHU U3MEPECHUSMH.
JUis  CUEMEHTHpPOBAHHBIX IOPOJ ONpENENAeTCs TakXKe TUIl LEMEHTa, €ro CIPyKTypa U
KOJINYECTBEHHBIE COOTHOIIEHUS OOJIOMKOB M IieMeHTa. MHorga, yToObl jydiie yBUIETh LIEMEHT U
OIIPEIEIUTh €T0 THIl, ObIBAET I10JIE3HO CMOYUTH 00pa3el] BOIOM.

JUid CLeMEHTHPOBAHHBIX (JUTU(GUUIUPOBAHHBIX) IOPOJA ONPEAEISIeTCs  TAaKKe XapakTep
meKkcmypbl — OJHOPOJHAS WIA HEOAHOPOAHAs, MACCUBHAs WM MOpUcTas. B ciaydae HeoqHOPOAHOMN
TEKCTYpbl yCcTaHaBIMBaeTcs ee Tul. Ecim mopona obnanaeTr CIOMCTOW TEKCTypoH — ONMCHIBAeTCA
CIIOUCTOCTh, @ UMEHHO: TUIl (TOPU30HTAJIbHAS, KOCas, BOJHUCTAs U T.1.); CTENIEHb €€ BBIPAXKEHHOCTU
(ueTkasi, HeUeTKasi, TpaJlalliOHHast), MOIIHOCTh CJIOEB, XapaKTep WX I'PaHULl, PUTMUYHOCTb, OKPACKA U
T. 1 B ciayyae mopHCTOi TEKCTYpbl OTMEYAaeTCs NPUMEPHOE KOJIMYECTBO, pasMmephl, Gopma u
B3aMMHOE PACIIOJIOKEHHE NTOp. Bu3yanbHO onpenensercs TONbKO OTHOCUTENBHO KPYITHAsl IOPUCTOCTD.

[Ipu omnucanum cocmasa 20pHOU NOPOOLIYCTAHABIUBAECTCA COCTOUT JM OHAa M3 OJHOIO
(MoHOMuHepanbhasi-  HATIpUMEp,  W3BECTHSK,  JOJOMHT,  CHIMIWIAT) WO  HECKOJIbKHX
(nonumunepanvras, noaumuxkmosas — KOHTIIOMEpaT, IIECYAaHHWK) MHHEpainoB. Bce TeppureHHble
IOpPOJIbl, COJEpXKalllie B CBOEM COCTaBe OOJOMKM TOPHBIX IOpPOJ,, €CTECTBEHHO, SBISIOTCS
MIOJINMUHEPAJIBHBIMU (IIOJIMMUKTOBBIMH). OnpenenstoTcss U Mepeunucistorcs (B mopsake yObIBaHMs)
BCE COCTaBHble KOMMIOHEHTBl. CocTaB OOJOMOUYHBIX (TEPPUIE€HHBIX) MOPOA OOBIUHO CIIOXKHBIM,
O0COOCHHO, €CIIM OHM CIIEMEHTHUPOBaHbL. B 3TOM ciyuae cHauala OTAENBHO ONpEAenseTcs U
OIUCBIBACTCSI COCTAaB OOJIOMOYHOM YacTH, a 3aT€M — COCTaB LIEMEHTA.

BusyanpHO J0CTaTOYHO YBEPEHHO MOXKET OBITH OIPENEIEH COCTaB KPYMHOOOJIOMOYHBIX
MOPO/JI, 3HAYUTEIBHO XYK€ ONPEAEIAIOTCS 0OJOMKM B IECYaHMKaX, OCOOCHHO, MEIKO3EpHHUCTHIX, U
aneBpoauToB. IIpu NX M3ydeHnHn HE0OXOIUMO IMOJIb30BaThCA JIynoid. OHAKO, B ATOM CIIydae, JOoXKe C
€€ MOMOLIbI0 HE BCErja YyAAeTcs OJHO3HAYHO ONPENEIUTh BCE MHUHEpAJIbHbIE KOMIIOHEHTHI. Eciu
LIEMEHT TOHKO3EPHHUCTHIN, TO OIpEAEJCHHE €ro COCTaBa TAKXKE CONPSIKEHO CO 3HAYUTEIbHBIMU
TPYIHOCTSIMHU. Kak wu cocraB o00JOMKOB, COCTaB IIEeMEHTa MOXET ObITh OIHOPOJHBIM
(MOHOMMHEpaIbHBIM) M HEOJHOPOJAHBIM (MOIMMUKTOBBIM). OJIHAKO, HEOOXOAMMO CTPEMHTHCS K
Hauboyiee TOJIHOMY OINpEAETICHUI0O BCEX KOMIIOHEHTOB mopoasl. Ilpu ompexneneHun cocrasa
KOMITOHEHTOB OCa/I0YHBIX TOPHBIX MOPOJ HEOOXOAMMO HCIIOJIb30BATh ONPENEIUTEIN MUHEPAIOB, HE
3a0bITh MPOBEpUTH ¢ nomolnbto Kamwi 10% HCl npucyrcTByeT au B coctaBe 00J0MKOB WM IIEMEHTa
KanbIUT (OypHO BCKHUIIAET), C MOMOIIBIO PEAKIMI OKpalIMBaHUsI paCTBOPOM ajlM3apuHa YCTAaHOBHTD
COOTHOILIEHHE KAJIbLUTa U JIOJIOMUTa B KapOOHATHBIX MOPOAAX M MPOBEPUTH MOPOAbI Ha HaIMUYHUE
(docdaToB npu MOMOIIM peaKMy ¢ MOJIMOJIATOM aMMOHUSI U KOHIIEHTPUPOBAHHOM a30THOM KHCIOTON
(B cityuae npucyTtcTBUs (ocdaroB B mopojie Oenast oKkpacka LIETOTKH MOPOIIKa MOJIUO1aTa aMMOHMS,
HAaHECEHHOI'0 Ha IMOBEPXHOCTh o0Opa3la MU CMOYEHHOI'O Kalljle a30THOW KHCIIOThI, U3MEHSETCS Ha
KaHapeeuHo-kelNTy10). [Ipu omnpeneneHnn KOMIOHEHTOB OCa/J0YHBIX MOPOJl OYEHb BaKHO YBEPEHHO
OTJIMYaTh KaJbLUUT OT BHEIIHE IOXO0KEro Ha Hero kBapua. KBapil Jierko oTianyaercs 3Ha4UTEIbHO
Oonbleil TBEpJOCThIO (I[apamaeT CTEKJIO) U OTCYTCTBHEM pEeaKUUH C COJIIHOM Kuciotou. OT
CBETJIOOKPAILIEHHBIX TMOJIEBBIX IINATOB KBapll OTIMYAETCS OTCYTCTBHEM CHAHOCTU (IJIOCKOCTH
CMaiHOCTU TOOJIECKUBAIOT HpPU MOBOPOTE oOpa3la MOj pa3HbIMU yIJIaMH K HCTOYHHKY CBETa).
KpemHuucTsiii eMeHT He mapanaetcsi ctajibHON urioil. Conu (rayiut, CUIbBUH) 00Ja/1al0T COJEHBIM
WM TOPHKO-COJIEHBIM BKYCOM U JIETKO PAacTBOPSIIOTCSA B Boje. JKene3nucThll LIEMEHT Y3HAETCs 10
OypoMy IBETYy, MIMHHUCTBI — MO pa3MOKaeMOCTH B BOJ€, TMIICOBBI — MO OJEeCKy Ha MJIOCKOCTSX
CHAHOCTH, HU3KOM TBEPJOCTH U OTCYTCTBHUIO BCKUIIAHUS C COJITHOM KHUCIOTOM M T.1. Yaiue Bcero npu
BU3yaJbHOM  OMNpEACNIEHUH  OCaJAOYHBIX  TOPHBIX  MOPOJ  MNPUXOAUTCA  OTPAaHUYMBATHCS
IIPEIIOJIOKUTEIBHBIM OIIPENETIEHUEM COCTaBa LieMeHTa. [Ipy onucaHuy enarenbHO YKa3blBaTh XOTS
Obl NPUMEPHOE OTHOCUTEIBHOE COAEPIKAHUE KaXKAOro M3 KOMIIOHEHTOB B MOpPOJAax («pe3ko



npeodIasalome», «OCHOBHBIC», «PEIKHUE», «EAMHUYHBIE» M T.I), @ B TEPPUICHHBIX IMOPOAAX
OTJIEIbHO B COCTaBE OOJIOMOYHOM YacTH U B COCTAaBE LIEMEHTA.

Kpenocms moponi onpenensioT YHOpPOIIEHHO IO YCIOBHOM TpexOayuIbHOW WIKamle: crabas —
MOpPO/BI JIETKO JIOMAIOTCS PYKaMHU; CpeoHsAs — He JIOMAITCS pyKaMH, HO JIETKO pa3OuBaroTcs
MOJIOTKOM; Kpenkas — ¢ TPYJAOM pa30uBaeTcs Aake MOJOTKOM. KpermocTs mopos He cieayeT myTaTh C
TBEPAOCTHIO, KOTOpAasi OIpeIesieTCsl TONbKO Y MUHEPAJIOB.

Brawoyenuss TOAPA3IENAIOTCS HA MUHEpajbHble (KOHKPELMH, €IWHUYHBIE TajlbKd B
MeCYaHUKaX, OOJIUTHI W T.[O.) U OpraHudeckue (pakoBHHBI, OCTaTKU pacTeHuil u T1.n). Bce oHu
OIMCBHIBAIOTCSL TOAPOOHO, C yKa3aHHMEM HX pa3MepoB, (OpPMBI, CTPOCHHS, COCTaBa, XapakTepa
PacrooXKeHusl, KOIMYEeCTBa, CTEIIEHH COXPAaHHOCTH.

Bmopuunsie uzmenenus (OKUCICHUE THPUTA, PA3I0KEHUE MOJIEBBIX IINATOB, OKPEMHEHUE WIIN
KapOOHATU3alMsA U T/I.) ONUCBIBAIOTCS C YYETOM UX XapaKTepa U CTENeHU HHTEHCUBHOCTH

Ecnu HabmogaroTcss Kakue-TO npouue npusHaxu, HEe BOLISAUINE B OMUCAHUE (MEpOTIUQBHI,
CJIeJIbl Karemb A0/, CIeIbl BOJH U T.J.) UX HE0OXOJUMO MIPUBECTH B KOHIIE OMHUCAHUSI.

[Tocne w3ydeHHs M ONKMCAHUS TMOPOJBI, C YYETOM €€ COCTaBa M TEKCTYPHO-CTPYKTYPHBIX
0COOEHHOCTEH, MOJIb3YyACh TaOIUIIaMU U Ki1accu(uKaliei 0calouHbIX TOPHBIX MOPOJI, MOXHO JaTh €
Ha3BaHUE, KOTOPOE, OJTHAKO, JIy4YIlle BCTABUTh B Hayajo omucaHus. Ha3Banue MokeT OBITH KpaTKUM
(«mecyaHuK», «U3BECTHSAK», «TJIUHA» M T.JI.) WIH Oonee MHOAPOOHBIM («KOHTJIIOMEpAT KpPacHbBIN
MEJIKOTJICUHBII»).

TakuMm oOpazom, oOIIasi cxemasusyaibHo20 OnPedeleHUs U MAKPOCKONUYECKO20 ORUCAHUA
0CaI0YHBIX TOPHBIX MTOPOJ OYAET UMETh CIEAYIOIIHIA BUI:

1) nazearnue nopoowi;

2) ysem nopoovl,

3) cmpykmypa,

4) mexcmypa;

5) cocmas nopoowvi; npuuem 05 0OJIOMOUYHBIX NOPOO — OMOEIbHO COCMAB O0DJIOMKO8 U
yemenma,

6) kpenocmuv nopoosl,

7) 6KtOueHUs;

8) smopuunvle uzmeneHus;

9) npouue npuzHaxu.

Kaxnplii crynenT nomyyaer 1-2 oGpasua (1o BeIOOpY HpenojaBaTessi) A CaMOCTOSITEIbHOIO

OTIMCAHMS U OTIPEICIICHUS.

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET

Kpurtepuu onenku:

OrneHka «OTJIMYHOY BBICTABISAETCS:

— coJepXaHue padOThl COOTBETCTBYET 3aJlaHHOW TEeMaTHUKe, OOYJarOIIMICS TTOKa3bIBaeT
CHCTEMHBIE U MTOJTHBIC 3HAHHUS U YMEHHS 110 JAHHOMY BOIIPOCY;

— pabota ohopMmiIeHa B COOTBETCTBUU C PEKOMEHALUAMU penojaBaTes;

— 00BeM paboThl COOTBETCTBYET 3aJJaHHOMY;

— MaTepuall H3JIOKEH YETKO, pPAlMOHAIBHO, OTPaXCHa CIIPABEUTMBOCTh W MPABIUBOCTH
BBIBOJIOB.

O1eHKa «XOpOIIO» BBICTABISAETC:

— coJepXaHne paboThl COOTBETCTBYET 3a/IaHHON TEMAaTHKE;

— oOyJarommiicsi JIOMyCKaeT HeOONbIINEe HETOYHOCTH WJIM HEKOTOphIe OIIMOKH B JaHHOM
BoIpoce (HeOJHOPOTHASI BRIOOPKA);

— MaTepuall HU3JI0XKEH YEeTKO, palMOHAJIBbHO, OJHAKO B BBIBOJAX HE Be3Jle MPUCYTCTBYET
CIPaBEAIMBOCTh U MPABJIUBOCTb.

— B oopmIeHHH pabOTHI JONYIICHBI HETOYHOCTH;

— 00beM padoThl COOTBETCTBYET 3aJJaHHOMY MJIM HE3HAUUTEIHbHO MEHBIIIE;

O1eHKa «y0BJIETBOPUTEIILHOY BBICTABIISETCS:



— cojaepkaHHe pabOThl COOTBETCTBYET 3aJaHHOW TEeMaTHUKe, HO B pabdoTe OTCYTCTBYIOT
3HAYUTENIBHBIC DIIEMEHTHI MO COJCPKAHUI0 PAa0OTHI WIIM MaTepuanl MO TeME H3JIOKEH HEJIOTHYHO,
HEYETKO MPEJICTABICHO OCHOBHOE CO/IEp)KaHNe BOIPOCA;

— pabota opopmiieHa ¢ ommOKaMu B 0(hOpMIICHUH;

— 00BeM pabOThl 3HAYUTEIHHO MEHBIIE 33aJJaHHOTO (OTCYTCTBYIOT BBIBOABI MO I'pad)U4ecKUM
pe3yabTaTaM aHaIm3a).

OreHKa «HEyIOBICTBOPUEIIBHOY BBICTABIISCTCS:

—HE PacKpbITa OCHOBHAsS TeMa paboThI;

—o¢opmiieHue pabOTHl HE COOTBETCTBYET TPEOOBAHMSI ITPETIOIaBaATENIS;

—00BbeM paboThl HE COOTBETCTBYET 33aHHOMY.



Tema 3 [IpupoaHble reo10rn4ecKue ¥ HHAKEHEPHOTe0JI0rHYecKre Mpoecchl.
IIpakTHyeckoe 3ansTue 6
«IlocTpoeHne reoIOrN4eCKOro pa3pesa ¢ 0TpaskeHueM JUTOJOTMH, CTPATHTPaPum).

Leas: ITocTpoeHne reoJorunuecKoro pa3pesa ¢ OTpaKEHUEM JIMTOJIOTHH, CTpaTUrpaduu
Bbinosinus padory, Bel Oynere:
YMETB: CTPOUTH I'€0JIOTMYECKUI pa3pes.

MarepunanbHoe obecrnieyeHue:
MynbTUMeauiHBIC CPEICTBA XPAHSHHUS, IEPEAAYH U ITPEICTABICHHS HHPOpMALHH.
y‘-IC6HO-MeTO[[I/I‘-IeCKa$I AOKYMCHTAlHA, JUIAKTHUICCKUC CPCACTBA.

3aganme:

["'eonoruyeckue pazpesbl NPeCTABIAIOT COOON BEPTUKAIBHBIC CEYEHUS BEPXHEH YacTU 3eMHOM
KOpbl OT €€ MOBEPXHOCTH Ha Ty WIM HHYIO TayOomHy. ['padmyecku OHM TNpEACTaBIAIOT COOOU
n300pakeHUs] Ha BEPTUKAJIbHOW IUIOCKOCTH XapakTepa 3ajeraHusi TOpHbIX MOpOA, MX BO3pacTa,
MOIITHOCTH, COCTaBa, (OPMBI T'€OJOTHMUECKUX TeJ, CKIaT4aThiX W Pa3pbIBHBIX HApYIIEHUH W T. II.
JIpyrumMu CJI0BaMH, Ie0JIOTMYECKHI pa3pe3 — 3TO «Te0JIOrMUecKasi KapTa» BePTUKAIbHON IIOCKOCTH.
[Ipu moctpoeHuu paspesza TeoJIOr MBICICHHO «pa3pe3acTy TEPPUTOPUIO IO ONPEICIIEHHON JIMHUH,
3aTeM «yOHupaeT» OJHY IOJOBUHY, «CMOTPHUT», YTO BHJIHO HA BEPTHKAIBHOM Cpe3€, 1 Ha OCHOBAHUU
«YBUJEHHOI'0» CTPOUT I'€0JI0OrMUECKUN pa3pes.

['eomornueckuii paspe3 — rpaduueckoe H300pakeHHE TI'EOJOrMYECKOr0 CTPOCHMS 10
BOOOpa)kaeMoil IJIIOCKON BEPTUKAIbHON IMOBEPXHOCTH, IIEPECEKAIONIEH 3eMHYIO KOPY OT TOBEPXHOCTHU
3eMiu 10 orpeieseHHON TyOuHsl [12].

['eonoruueckue paspes3bl  SBIAIOTCS HEOTHEMJIEMOM  YacTblO  TI'EOJIOTMYECKHUX  Kapr,
OTpakarollel Ie0JIOTMYeCKOe CTPOeHHE 3eMHOIl Kopbl Ha IiayOouHe. CocTaBieHHE I'€0JIOTHYECKHUX
pa3pe30B IMO3BOJISIET HE TOJBKO WILIIOCTPUPOBATh CTPOEHHME ydacTKa 3€MHOH KOpbI, HO M U3y4aTh
3ajeraHle MOpPOJ], BBIABIATH JIOTOJHUTENbHBIE CTPYKTYPBl, YTOUHATH MpeAcTaBiIeHUus O ¢opmax
CKJIa[YaThIX CTPYKTYpP, VYSCHSTH TMOJOXKEHHE pa3pbhlBHBIX HapylieHuil Ha riyOuHe. CrposTcs
reoJIoTHYeckue pas3pe3bl OOBIYHO BMeECT€ C KapTod pailoHa, KOTOpBI OHHU IEpPECeKaroT.
['eonoruueckue pazpesbl COCTaBISIOTCS B YCIOBHBIX 0003HAUEHUSAX KapThl IO JIMHUSAM Yepe3 YUacTKH,
HaunboJiee BayKHbIE [T OOIIEH XapaKTepUCTUKHU Fe0JI0rMYECKOro CTPOEHHUS.

[Ipn moctpoeHuun pa3pe3oB, KPOME IeoJIOTHYECKON KapThl, IPUBJIEKAIOTCS JaHHbIE OypeHMUs,
reo(U3UKN 1 HEKOTOPbIE IPyTrue MaTeprabl.

[lepen moctpoeHueM paspes3a cielyeT CaMbIM TIIATENIbHBIM 00pa3oM MpoaHaIU3UpPOBATh
Te0JIOTHYECKYI0 KapTy, CTpaTurpauueckyro KOJOHKY U YCJIOBHbIE 0003HAu€HHUs! K I'e0JIOTHYeCKOi
kapte. HeobxoauMo ysCHUTE;

CTpaTUrpaUyYecKylo MOCIeI0BATENbHOCTh KapTOrpaQHUuecKux MoJpa3/ieNeHuil (cioeB
TOPHBIX TIOpPOJ), MX HWHIEKCAIMI0 U MOIIHOCTH (cienyer oOpaTuTh BHHMAaHHME Ha CJIOU C
MaKCHMaJIbHOW U MUHUMAJIbHON MOLTHOCTBIO);

HaJM4yue, TUM ¥ BO3pacT UHTPY3UBHBIX 00pa30BaHMil; HalMuue CKJIAA4aThIX aedopManuil, ux
MOpP(OJIOTHIO (B LIEJIOM), IPOCTUPAHUS;

HaJIMYUe CTPATOM3OTHUIIC (€CIM OHM HAHECeHbl Ha KapTy, TO B YCIOBHBIX 00O3Ha4YEHUSX
cleyeT IOCMOTPETh, K KpOBJIE WIM IIOJAOIIBE KAaKOro CJI0sl OHU IPUYPOUYEHBI, a 3aTeM
MIPOaHAIM3UPOBATh UX PUCYHOK HA KapTe, UYTO IMO3BOJMUT ONPEAETUTh MOP(OIOrHI0 TEKTOHUYECKHX
CTPYKTYP);

HaJIMuue pa3pbIBHBIX HapYyUIEHUH U ONpeAeNuTh WX THI, BbIACIUTh HAa KapTe YYacTKU C
Pa3IUYHBIM XapakTepoM JieopMalnii;

YCTaHOBUTH HAJIMYHME CTPYKTYPHBIX ITAXKEH.

Kpowme Toro, cienyer OLleHUTh HAIMYME HA KapTe 3HAUYKOB JIEMEHTOB 3aJIETaHUsl, CKBAKUH U
TOPHBIX BBIPAOOTOK, YCTAaHOBUTH MX MeECTOINOJOXKeHHe. ['eosoruueckue paspesbl COCTaBISIOTCS B
CIIeAYIOIIEH OCIEeI0BATENBHOCTH (CM. TaK)Ke MPUIIOKEHHUE 7):



1. Ha reonoruueckoif KapTe IO BBHIOpAaHHOMY HAaNpaBICHUIO HAHOCHTCS JIMHUS pa3pes3a
He0OXO0IMMOM AJTMHBI, B KOHIIEBBIX TOYKAX M TOUKAX M3JIoMa (eciu JMHHS pa3pesa JioMaHas) KOTOpon
MIPOCTABISIOTCS 0003HAUCHHSI HAMMEHOBAHUS TUHUM pa3pe3a (Oykswl u nudpsl). Eciau nunus paspesa
pacrojaraercsi BHYTpU JIHCTa KapThl MU HE IEPECceKaeT paMKH, TO €€ OrpPaHUYMBAIOT KOPOTKUMU
MITPUXAMH, TIEPIICHIUKYIISIPHBIMHA JTUHUH pa3pe3a.

2. Ilepen moctpoeHHeM pa3pe3a HEOOXOAUMO BbIOPATh TOPU3OHTANBHBIN U BEPTUKAIbHBIM
MacmTalObl Oyaymero paspesa, KOTOpble 0OBIYHO COOTBETCTBYIOT MacmTaly KapThl. s pa3pe3oB
TOPU30HTAIBHBIM U CIa00HAKIOHHBIM 3ajJeTaHUEM CJIOE€B BO3MOXKHO YBEIMUYEHUE BEPTHKAIHHOIO
MmacmTaba, o ueM Oyzaer pacckazaHo ganee. [Ipu ckiaggaroMm U KpyTO HAKJIOHHOM 3ajJeTaHHU MOPOJ
M3MEHEHHE BePTUKAIBHOIO MaciITaba 1o CpaBHEHUIO C TOPU3OHTAIBHBIM HE JIOMYCKAETCS.

3. Beibop macmTaba 1mo3BoseT OLEHUTh pa3Mepbl OYAYIIEro pa3pe3a W MOATOTOBUTH JIUCT
MUJUIMMETPOBOI OyMaru COOTBETCTBYIOIIETO pa3Mepa, CesiaTh Ha HEM IMPEABAPUTEIbHYIO Pa3METKY,
HAHECTH IIKaJTy BEPTUKAIBHOTO MaciTaba.

4. IlocTpoeHue reosoruueckoro paspesa ciaeayeT HauMHATh ¢ IOCTPOEHUs TONOrpaduyeckoro
(rumcomeTpudeckoro) npoduis, TOPU3OHTAIBHBIA M BEPTUKAIBHBIM MacmTaObl KOTOPOTO JIOJIKHBI
COOTBETCTBOBATH BHIOpAHHOMY MacIITady paspesa.

5. IMocTpous Tomorpaduyeckuii mpoduitb, HEOOXOAMMO aKKypaTHO HAHECTH HA HEro OypoBbIe
CKBa)KMHBI U TOPHBIE BBIPAOOTKH, PACIOIOKEHHbIE Ha TUHUU pa3pe3a U BOIU3U HEro, a 3aTeM TOUYKHU
IpecevyeHus] JHMHUU pa3pe3a C TeOJOTHUYECKUMH TpaHWIAMH U Pa3pbIBHBIMH HapyHIICHHUSMHU,
M300paKEHHBIMHU Ha KapTe.

6. CrenyrommmM maroM Ha pas3pe3e OTCTPAMBAIOTCA Pa3phIBHBIC HAapYIICHUS (ITOKA3bIBACTCS
MOJIOKEHHUE CMECTHUTENIEH Ha MJIOCKOCTH pa3pesa), a 3aTeM I'PaHUIlbl Tl UHTPY3UBHBIX TOPHBIX TOPO/I.

7. TlocnenHUMU Ha pa3pes3e O0TOOpa)xkaroTCs CIOUCThIE 00pa3oBaHUA. 3ajada, KOTOPYIO MpU
3TOM MPUXOJIUTCS pellaTh, B 3HAUUTEIHHON CTENEHU CBOAMTCS K COSAMHEHHUIO MEXIY CO00W TOYek
BBIXOJIOB Ha TOBEPXHOCThH OJIHOBO3PACTHBIX I'PAHUI] CJIIOEB, TIPU COOIOICHUH YITIOB HAKJIOHA CIIOEB U
BBIIEP)KAHHOCTH MOIIHOCTEH CJI0eB. YTUIbI HakJIOHa KOHTPOJMPYIOTCS MO KapTe, MOIIHOCTU — IO
crpaturpadudeckoil KojoHkKe. IIpuemMbl MOCTpOEHUs pa3pe30B C TOPU3OHTAIBHBIM, HAKJIOHHBIM H
CKJIa{4aThIM 3aJIeTaHUEM CIIOEB UMEIOT CBOM OCOOCHHOCTH, O KOTOPBIX Oy/IeT paccKa3zaHO HIKE.

8. Ilocnme Toro kak mocTpoeHue paspe3a OyaeT 3aBepIIeHO, CIENYET elle pa3 BHHUMATEIHLHO
IIPOCMOTPETH BECh Pa3pe3 U MPpU HEOOXOJUMOCTH BHECTH B HETO KOPPEKTHBHI.

9. 3arem paspe3 pacKpaliMBaeTcs, MO0 HEOOXOAMMOCTH HAHOCHUTCS Kpam; MPOCTaBISIOTCS
MHJIEKCHl T'€0JIOTMYECKUX MOApa3AeieHUH, KOTOpbIe IOJKHBI CTPOrO COOTBETCTBOBATh HHJAEKCAM
KapThl.

10. B mocnenHio0 ouepedb BBINOIHAETCS «3apaMoOuHOe» o¢OpMIIEHHE pas3pesa, MpU
HEOO0XOIMMOCTH COCTAaBIISIFOTCS YCIIOBHBIE 0003HaueHus. [Ipu moctpoeHnn paspe3a ocoboe BHUMaHNE
HYXXHO YAEJSATh HOCTPOSHUIO THIICOMETPUYECKOTO MPO(UIIsl, BBIHOCY Ha HETO T€0JOTHUYECKUX TPaHMIL
W pa3pblBOB, MPAaBUIBHOMY OTKJIAJBIBAHUIO YTIIOB HAKJIOHA CJOEB M DPa3pbIBHBIX HapyIICHHH,
BBIEP)KAHHOCTH  MOIIHOCTEH  CIIOEB,  MPAaBHJIBHOCTH  OTOOpaK€HUS  cTpaTHrpaduuecKon
MOCTIeIOBATEIBHOCTH CIIOEB.

ITpu 5TOM cnenyer pyKOBOJCTBOBATHCS CIIEYIOIIMMHU MOJIOKEHUSAMMU:

- HEOOXO/IMMO HETPEPHIBHO W TIIATEIFHO AaHAJIM3UPOBATH T'EOJOTHMUYECKYI0 KapTy B
mporiecce MOCTPOSHHsSI pa3pe3a, TOYHO TEPEHOCUTh BBIXOIBI TPAHHII Ha KPUBYIO penbeda, moKa3bIBaTh
TPaHUIBl TOHKUMU YETKUMHU JIMHHUSIMH, B 3aMKOBBIX YacCTSIX CKJIAJOK Jelas IUIaBHbIE Meperuosl,
KOHTPOJIMPOBATH MOIITHOCTH CJIOEB HA pa3pese M0 cTpaTurpadudeckoil KOJIOHKE;

— IPU BBIHOCE C TEOJIOTMYECKOM KapThl Ha pa3pe3 TOYEK BBIXOJAa Ha IMOBEPXHOCTb
Te0JOTMYECKHUX TPAHUI] U Pa3phIBHBIX HAPYIICHUH, PACIIONOKEHHBIX Ha JIMHUU pa3pe3a, HeOOXOAUMO
MOCJIeIOBATEIBHO OTKJIA/IBIBAT PACCTOSIHHE OT HAYAJIbHOW TOYKM JIMHUU pa3pe3a 0 TOYKH BBIXO/A, a
HE MEXIY JABYMs TOYKaMHU BBIXOJa. DTO MPAaBUJIO TaKkKe KacaeTcsl BBIHOCA Ha pa3pe3 ropH30HTaleH
pembeda W APYrHUX  OJIEMEHTOB  TOMOTpapUYEcKO  OCHOBBI  KapThl TP  MOCTPOCHHU
THIICOMETPUYECKOTO IPOPHIIS;

- pa3pe3bl OOBIYHO CTPOSITCS «CBEPXY BHH3», TO €CTh OT MOJIOJBIX ITOpOJa K Ooee
JPEeBHUM, TIPU 3TOM HaHECEHHE TPaHUI] CIIOEB U JIMHUW Pa3phIBHBIX HAPYIIEHUN CleAyeT HaYMHATh C



TEX YYacTKOB, T/Ie Jy4Ille BCETO BBIABISAIOTCA (POPMBI CKIAAOK M HAa KapTe WUMEIOTCS JAaHHBIE O
MaJICHUN CJIOEB;

- HEOO0XOMMO OLEHHUTh XapaKTep 3aJieraHusl MOpOoJ Ha KapTe B IEJIOM M 1O JHHUU
Oyayuiero paspesa, BBIJCIHUB YYaCTKH TOPU30OHTAJIbHOTO 3aJleraHus, YYacTKH C MOHOKIJIHMHAJIbHBIM
3aJIETAHUEM CJIOEB, YYAaCTKM CKJIAJ4aTOr0 CTPOCHMS, YYaCTKM pPAaCIpPOCTPAHEHUS MHTPY3UBHBIX
00pa30BaHMil U Pa3pbIBHBIX HAPYILICHUI;

- MOJIB3YACh DJIEMEHTAMH 3ajieraHusi, M300paKCHHBIMH Ha KapTe, Ha I'eOJOrMYecKOM
paspese MOKa3bIBalOT COOTBETCTBYIOUINE HAKIOHBI TPAHMII CIIOEB, TAKUM 00pa3oM, YTOOBI MOIIHOCTh
Ka)kJI0TO B OT/AEJIBHOCTH CJIO HE MEHSUIach HA Pa3JIMYHBIX y4acTKax pa3pesa;

- €CJIM Ha KapTe BBIACISCTCS HECKOJBKO CTPYKTYPHBIX JTaXEH M IO JIMHUU paspesa
BEPXHHUE ATAXKH NEPEKPHIBAIOT HU)KHUE, TO HA pa3pe3e 0TOOPaKAIOTCS CTPYKTYPHbIE (POPMBI BEPXHUX
JTaXKEH, a 3aTeM HIDKHUX dTa)Keil;

- €CJIM Ha KapTe IPOBEIECHO HECKOJIBKO B3aMMHO IIEPECEKAIOIIMXCS JIMHUM pa3pe3oB,
HE00XO0AMMO MPOBEPHUTH N300paKEHUS TPAHUI] B TOUKAX MEPECCUEHUs Ha BCEX pa3pe3ax — MOJOKEHHE
penbeda U reoOrHYecKuX rPaHUll B 3TUX MECTaX JOHKHO OBITh COBEPIICHHO OJMHAKOBBIM Ha BCEX
paspesax, a BOT yIJibl HAKJIOHA CJIOEB MOT'YT OTJIMYAThCs, IIOCKOJIBKY OHHU 3aBUCAT OT OPUEHTUPOBKHU
pa3pe3oB M 3JEMEHTOB 3ajieraHus (CM. Takxe 1.1. 3.2.6.).

I'myOnHa, Ha KOTOpYIO CTpPOSIT pa3pe3, 3aBUCUT OT MacliTaba IeoJOrMYecKOl KapThl,
BEJIMYMHBI DPO3MOHHOTO Bpe3a M TeX JAaHHBIX, KOTOPHIMU PAclojiaraeT COCTaBUTEIb — INIYOUHHOCTH
paHee TPOBEIEHHBIX TI€OJIOTOPa3BEJOYHBIX pPadOT W HAASKHOCTH TIYOMHHOW WHTEPHpETAlun
reoJOrM4ecKuX H Treou3nuecKux JaHHbIX. Ha mnpakTtuke paspe3 B BbIOpaHHOM MaciiTabe
M300paxkaeTcs MOJIOCOU, MIMPUHA KOTOPOH peaKo mpeBbimaeT 5-10 cm.

[lepen cocraBneHueM pas3pe3a HEOOXOAUMO BHIOpPATH JIMHUIO, IO KOTOPOH OH OyJIeT CTPOUTHCS.
Paspesbl 1omKHBI JaBaTh NPEACTABICHUS O 3aJIETAHUH ITOPOJI, CKPBITHIX I10J{ 36MHOU IIOBEPXHOCTBIO, U
MO3TOMY BBIOOPY HampaBIEHHS pa3pes3a yaensercs Oousblioe BHUMaHue. Ha reomoruyeckoil xaprte
pa3pe3bl COCTABIIAIOTCS 110 MPSAMBIM JIMHUSAM B HAlpPaBJICHUSIX, KOTOPbIE MO3BOJISAIOT Hauboee MOJHO
0TOOpa3uTh TeOJOrMYecKoe CTpoeHue uccienyemor tepputopun (puc. 3.1). Kak mpaBuio, onu
IIEPECEKAIOT T€OJIOTUYECKYIO KAPTY OT PAMKH 10 PAMKHU.

KonuyecTBO pa3pe3oB 3aBUCUT OT CIOKHOCTH I€OJIOTHYECKOrO CTpoeHus Teppuropuu. Eciam
CTPOEHHE MPOCTOE — MOXKHO OOOMTHCH OJHUM pa3pe3oM, €ClId CII0)KHOE — BBIOMPAIOT HECKOJIBKO
JTUHUI pa3pe3oB, OPUEHTHPYS. MX TaKUM 00pa3oM, 4yTOObI OHU TEPECceKsd y4yacTKu ¢ Haubosee 52
CJIOKHBIM T€OJIOTUYECKUM CTPOCHUEM. DTO MOTYT ObITh MHOTO(a30BbIe WHTPY3UBHBIE KOMILJIEKCHI,
pa3pbIBHbIE HapyUIEHUs, PalOHBI CO CJIOKHOM CKJIAa4aTocThio U T. A. Kpome TOro, koimuyectBo
pa3pe30B OMPENEIAETCS €IIe OJHUM IIPaBUIIOM: BCE THIIbI T'€OJOTMUYECKHUX Tell, UMEIOLIUECS Ha KapTe,
JOJKHBI OBITH TIOKA3aHbl Ha pa3pe3ax, Iisl U300paKEHUS MX B3aMMOOTHOIICHUH ¢ OKPY>KAIOIINMHU.

JInHuy pa3pe3oB MPEAIIOYTUTEIIBHEE OPUEHTUPOBATH MEPIICHIUKYIISIPHO MPOCTUPAHUIO TOJIII
TOPHBIX MOPOJ M OCHOBHBIX TEKTOHHUYECKHUX CTPYKTYp. B 3TOM cinyuae Ha pa3pe3e OyayT moka3aHbl
YY4aCTKM C pa3HbIM T€O0JOTHYECKHMM CTPOEHHMEM, WX B3aHMMOOTHOLIEHHMSI MeXay coOoil, OyayT
COXpaHEHbl MCTHHHBIC YTJbl HAKJIOHA CJIOEB TOPHBIX MOpPOA W T. N. Pa3pesbl, coBmagarouge c
IIPOCTUPAHUEM TOJIIL, CTPOATCS KpaiHE PEIKO.

[Ipy cnoXHOM T€0JOTMYECKOM CTPOCHHH, KOT/a HEBO3MOXHO MPOBECTH MPSMYIO JMHHUIO
BKPECT MMPOCTUPAHUS BCEX CTPYKTYP, JOMYCKAETCS MOCTPOCHHUE Pa3pe30B 10 JIOMAHOM JIMHUH.

JlomaHble TMHUY BBIOMPAIOTCS U B TOM Cy4ae, €clii HeoOX0IMMO Ha OJJTHOM pa3pese MoKas3aTh
YYAaCTKH C Pa3HbIM I'€OJIOTMYECKMM CTPOCHHEM, HE IMonajaronye Ha npsaMyro auHumo. [Ipu Puc. 3.1.
[Ipumep mpoBeneHUS JIMHUK TEOJOTHYECKOro pa3pe3a YCIOBHbIE 0003HAYEHHS] K T€OJIOTHUECKUM
KapTaMm W paspezam npuBeAcHbl B [IpunokeHusix 1—5 U OOBICHSIOTCS B TEKCTE. 53 MOCTPOCHUU
pa3pe30B 00JbIIOE 3HAYCHHE UMEIOT JJaHHBIE OypPOBBIX CKBAXKUH, TIOITOMY JIMHUU Pa3pe30B CIIEAyeT
HaIpaBJIsATh TaK, YTOOBl OHM TIEPECEKATH CKBAKUHBI;, €CJIM CKBAXHHBI JISKAT HE HA OJHOW TPSIMOH,
JTUHUS TaKXKe MOXKET OBITh JIOMaHOM.

[TonoxeHnne pa3pesa MOKa3bIBAIOT HA TE€OJIOTMYECKON KapTe€ TOHKUMH YEPHBIMH JIMHHUSMHU.
Touku mepeceueHuss TUHUHM pa3pe3a C PaMKOW KapThl M TOYKH H3JIOMa O00O3HAYAIOT MPOMHCHBIMU



OykBamu pycckoro andasura ¢ nudpoBbEIM HHIAEKCOM cripaBa BHU3Y. Hanpumep, A1-A2, b1-b2-b3 u
T. I

IIpu noctpoeHun paspesa HEOOXOIUMMO MMETh B BMJy, UYTO CJIEBA JIOJKHBI pacIoyiararbces
3amaJHbIA, CEeBEPO-3alajHbIi, IOro-3alagHblii W FOKHBIA KOHIBI pa3pe3a. Takum oOpazom,
OpPUEHTHPOBKA pa3pe3a COOTBETCTBYET NPOEKLUHU JIUHUU pa3pe3a Ha FOPU30HTAIbHYIO PaMKy KapThl;
MEpHIMOHAIIbHBIE Pa3pe3bl «IIOBOPAUMBAIOTY HAMPABO.

['eomoruueckre pa3pe3bl BHIYEPUUBAIOTCS B OINPENEICHHOM MaciuTade, oTOMY MPEkAe YeM
MPUCTYNUTh K TOCTPOCHHUIO pa3pes3a, cleAyeT BbIOpaThb €ro BEPTUKAIbHBIH U TOPU3OHTAIBHBIN
MacmTalObl. ['Opu3oHTaNbHBIM MacmITad Bcerja NMPUHUMAETCs paBHBIM MaciuTady KapTel. Beibop
BEPTUKAIBHOIO MaciuTaba 3aBUCUT OT XapakTepa JedopManuii U MOIIHOCTEH CcTpaTHUrpaduyecKux
noJipa3/ieieHnii (cinoeB) M300pakaeMbIX Ha paspes3e, a TaKkkKe el TOCTpoeHus paspesa. llpu
HAKJIOHHOM U CKJIaJ[4aTOM 3ajleraHuu OTJIOKEHUH, N300paKeHHBIX Ha KapTe, BEpTUKAIbHBIN MaclITad
paspes3a IOJKEH OBITh CTPOTO paBeH TOPHU30HTAJIBHOMY, T.e. MacmrTady KapTel. Jias pailoHOB ¢
TOPU30HTANIBHBIM 3aJIETAHUEM CJIOEB TOPHBIX MOPOJA JOMYCKAeTCs YBEIMYEHHE BEPTHUKAIHLHOIO
MacmTaba pazpe3a OTHOCUTEIHHO TOPU3OHTAIBHOTO B CIEAYIOIIUX CIIydasX.

1. Eciu crnoum Mmamoil MOIIHOCTH, BaXXKHbIE B T'€0JOTMYECKOM OTHOIIEHUHU, HEBO3MOXKHO
MoKa3aTh Ha pa3pese B MacmTade KapThl.

3anomMHu npaBuio: Camblii MaJOMOILHBIA Cl10H, M300pakeHHBIH Ha paspes3e, JODKEH HMEThb
MOIIIHOCTh B BEIOpaHHOM MaciiTabe He MeHee 1 MM.

[Ipn menkom macmitabe KapThl U HEOOJBIIUX MOIIHOCTSX MOPOJ 3TO YCJIOBHE CTAaHOBHUTCA
HEBBITTOJTHUMBIM M TPUXOAUTCS JTMO0 0OBbEIUHITH HA Pa3pe3e CJI0M HE3HAYUTEIbHON MOIIHOCTH, JTH0O0
U3MEHSATh €ro BepTUKANbHBIM MacmTad. B mocnennem ciyuyae BepTHKalbHBIM Macmitad 54
YBEIIMYMBAIOT JI0 3HAYCHHUH, NMPH KOTOPBIX CaMbIii MaJlOMOIIHBIA CJIOH MOXET OBITh H300paKeH
MoJIockou 1mmpuHoi 1 MM miu Gonee. Hanpumep, korma macmrtad kaptel paBeH 1:50 000, a cambrit
TOHKUH cioi uMmeeT MomHocTh 10 M, TO B Macimitabe KapThl OH OyJIeT MMETh Ha pa3pe3e TONLIUHY
Bcero 0,2 MM U ero OyaeT TeXHUYECKH HEBO3MOXKHO M300pa3uth. Llenecoo6pasHo BbIOpaTh MacmiTad
1:10 000 umu 1:5 000, B mepBOM citydae CJIOW Ha pa3pe3e BBIPA3UTCS MOJIOCKOW B 1 MM, BO BTOPOM
cllyyae IIMPUHA IMOJOCKM cocTaBUT 2 MM. HeoOGxoaumo wuszberatb Ype3MEpHOIO yBETUYEHUS
BEPTUKAIBHOIO MaciliTtada, Tak Kak 3TO BEAET K 3aMETHOMY YBEIMYEHUIO KPYTHU3HBI CKIOHOB 3€MHOMU
MOBEPXHOCTU U HCKAKEHUIO (YBEIMUYEHMIO) YIJIOB HAKJIOHA CJIOEB TOPHBIX MOPOJ M Pa3pbIBHBIX
HapylIeHU Ha pa3pe3e, a BMECTE C HUMHU M K HCKaKEHUIO MPEJCTaBICHUH O T'e0JOrH4eCKOM
CTPOCHUM TEPPUTOPHM. Pa3pe3 mpu 3TOM yTpauMBaeT CBOE IJIaBHOE CBOWCTBO — HArsiJHOCTh
MIPEJICTAaBICHUSI O TEOJIOTMYECKOM CTpPOEHMH Ha IiiyOuHy. Ha mpakTuke IOmycTUMO YBEIMYEHHE
BEPTUKAJIBHOIO MacmTaba pa3pe3a MO CPaBHEHHUIO C TOPU3OHTaIbHBIM He Ooisee ueM B 100 pa3 (1:2
000 mpu xapre macmraba 1:200 000) m1st XO34HCTBEHHO OCBOEHHBIX PaillOHOB IIAT(HOPMEHHOTO
CTPOEHHMS C MPAKTUYECKH TOPU30HTAIBHBIM 3aJIETAHUEM ITOPOJ.

2. Ecnum Ha paspe3e HEOOXOAMMO IIOKa3aTh JIOMOJHUTENbHYIO WH(OpPMAIMIO, YacTO He
COJIEPIKaIIYIOCS Ha T€0JIOTHYECKOM KapTe, HallpUMEp, PA3IMYHbIE CBEICHHUSI, CBSI3aHHBIE C ITOJIE3HBIMU
HCKONAaEMBbIMHU, HHXEHEPHO-TE€0JIOTHYECKOTO cofiepkaHus U T.1. [loaTomy, Kak npaBuio, HHKEHEPHO-
reoJIOTHYECKHE pa3pe3bl MMEIOT YBEIMYEHHBIH BepTHKaIbHBIA MacmTal. [ wacrell paiioHa,
Pa3IMYaONIMXCSl CTENEHBIO AMCIOLMPOBAHHOCTH, MOTYT OBITh COCTaBJEHBI pPa3pe3bl C Pa3HbIMU
BEPTUKAJIBHBIMU MacIITa0aMu, B IyYHKT€ CMEHBbl MaciTada Ha JIMHUU pa3pe3a M caMOM paspese
JienaeTcs pa3pbiB MUPUHOUN 0,5 MM.

Pa3pe3 ynoOHee BHayaje MOCTPOUTh HA MUJUTUMETPOBKE, a yXKe 3aTeM IMPH HEOOXOIUMOCTH
nepeHecTd Ha BaTtMaH. lloaroToBieHHas A MOCTPOEHUS pa3pe3a MUUIMMETPOBKa crubaercss Mo
JUIMHE TakK, 4TOOBl MEHbINas (BepXHss) 4yacTh Obuta mupuHON He Oomee 20 mm (puc. 3.2.). Ha
HIMPOKOI (HMKHEW) YacTH Mosiockl Oymarun o0O3Ha4yarOT Hayallo U KOHEIl pa3pes3a, HIKalTy BBICOT U
HyJeByto JuHuI0. [loyo’keHHe IIKal BBICOT BBIOMpaeTcs Tak, 4TOObl Ha HIMPOKOW yYacTH Oymaru
MTOMECTUJICSI BECh pa3pes3; IMpH TOM HaJ BEpXHEW OTMETKOM JOJKHO ocTaBaThesl He Oojee 20 MM.
[TonroroBuB, TakuM oOpa3oMm, Oymary, ee MecTOM Cruba NpPUKIAAbIBAIOT K JMHUU pa3pe3a Ha
reoJOrM4ecKoi KapTe, cle/sl 32 OpUEHTHUPOBKON paspe3a. BykBbl, HAaHECEHHbIE HA MUJUIUMETPOBKY,
JIOJDKHBI COBIAJATh ¢ OyKBaMHM Ha KOHIIAX pa3pe3a WM TOYKaMM ero HepesromMa Ha IeoJIoTHYecKoi



KapTe. 3aTeM pa3HbIMU 3HAaKaMH (CIUIOIIHOW JIMHUEH, IMyHKTUPHOW, TOYKaMHU U T.A.) C KapThl
NEPEHOCAT TOUKH [IePEeCeUYEHUs JINHUK pa3pesa C:

— TOPU3OHTAISIMHU, YKa3aB HMX THUIICOMETPUYECKHE OTMETKH, OpOBKAaMH M JAPYIHMHU

3JIeMeHTaMu penbeda;

— pa3pbIBHBIMU HapyLICHUAMHU (C YKa3aHHUEM HaIlpaBJICHUS U YIJIa MaJeHUs II0CKOCTH

CMECTUTENS, OTHOCUTEIBHOIO IIEPEMEILIEHUS KPBLILEB);

- reoJIOTMYECKMMHU TPaHULIAMH, yKa3aB MHIEKChl BO3pPAcTa Ie0JIOTHYECKUX TNl MEXIY

HUMU;

— OCAMHU CKJIAZIOK (OOBIYHO MX OTMEYAIOT YIJIMHEHHBIMH JIMHUSIMH CO CTPEJIKaMH,

YKa3bIBAIOLMMHU HAIPaBICHUE HAKJIOHA OCH; HANpUMEp, AHTUKIMHAIM — CIUIOLUIHBIMH,

CUHKJIMHAJIM — IYHKTUPOM MJIM JPYTUM TUIIOM JIMHU);

- OypOBbIMM CKB@)XMHAMHU U TOpPHBIMM BbIpaOoTKamMu (B ciydae MX
pacrioyio’)keHusi HE Ha JIMHUM pa3pe3a, HO BOJM3M Hee — IOKa3bIBAIOTCS ITYHKTHPHBIMHU
auHuAME). LlenecooOpa3Ho yka3aTb HOMEp CKBA)XKMHBI MJIM BBIPAOOTKU M THIICOMETPUYECKYIO
OTMETKY YCTbhS.

[Ipr HEOOXOOUMOCTH Ha Y3KOW YacTH IOJIOCHI YKa3bIBAIOT YIJIbl HAKJIOHA CJIOEB, 3JIEMEHTHI
3anmeranus pasiaomMoB u Ap. Ilocime 3TOoro MuiuIMMETpoBKa pa3BOpauMBacTCs B IEPBOHAYAIBHOE
MIOJIO’KEHHE, U MOKHO IIPUCTYNATh K IOCTPOEHUIO pa3pesa.

JIMHMS TUTICOMETPUUYECKOTO MPOPUIIsl JOHKHA ObITh PacHoIOKEeHa Ha JIUCTE MUJUIMMETPOBKU
C TaKUM pacueToM, 4ToObl CBepXy OBUIO JOCTaTOYHO MeCTa JUIsl HAlMCaHMUs 3arojioBKa
re0JOrM4ecKOoro paspesa, 0TOOpaKeHUsI TOUEK MepenoMa JUMHUM pa3pe3a U NepecedeHus ¢ APyrUMHU
paspe3aMu, a CHM3Yy — JUId HalMcaHUs MaciiTada, yCIOBHBIX 00O3HAYEHUH, MOIMUCH HCHOIHUTEIS
pa3pe3a M JaaThl HOCTpoeHus paspesa. KOHLBI I'MIICOMETpUYECKOM KPHUBOM, a COOTBETCTBEHHO U
paspe3a JOJDKHBI OIpaHMYMBATBCS IPEIBAPUTENBHO IIOCTPOCHHBIMM BEPTUKAJIBHBIMU MPSIMBIMU
JVHUSMH, OINYIIEHHBIMH K OCHOBAaHHMIO pa3pe3a — BEPTUKAIBHBIMH MACHITA0OHBIMH JIMHEHKAMH C
0003HaYEHHEM BBICOTHBIX JeJIeHUN. Yepe3 ux HyleBble BBICOTHbIE OTMETKH JOJKHA ObITh IpOBEIeHa
TrOPU30HTANIbHAS («HYJEBas») JUHUS YpOBHSA MOps. [l BBICOKOTOPHBIX PpalOHOB JIOIYCKAETCs
MIPOBE/IEHUE TOPU3OHTANBHOM JMHUU Yepe3 JIpyrue BBICOTHbIE OTMETKH, MMOMNaJaroliue Ha pa3pe3 (Ha
puc. 3.2. 310 500 ™).

Jis moctpoeHust npoduiis peabeda OTMETKH TOPU3OHTAIECH ¢ TMHUU neperuda (MM BEpXHEro
o0pe3a) MWUIMMETPOBKH BEPTHKAJIBHBIMU JIMHUSIMHU TIEPEHOCAT Ha ToJie pa3pe3a. B mecrax
NepeceueHus ATUX JIMHUM C TOPU30HTAIBHBIMH JTUHUSIMUA MUJUTUIMETPOBOM OyMaru, UMEIOIUMH TaKH1e
e abCONIOTHBIE OTMETKHM Ha IlKaJie BBICOT, YTO U FOPU3OHTANIN, CTAaBAT TOUKH. TakuM ke oOpazom
MIEPEHOCATCS MMOKa3aHHbIE Ha KapTe OTMETKH BBICOT XapaKTEPHBIX TOYEK MECTHOCTHU (BEPILIMHBI FOp U
XOJIMOB, JTHUII OBparoB u mp.). [lodydeHHble TOUKH COEAMHSIIOT IUIABHOM KpUBOM, KOTOpas U OyneT
IpeJCTaBIATh co00i mpodmiib penbeda (puc. 3.3.).

[Ipy BbIUEpPUMBAHUU TUIICOMETPUYECKOr0 Mpoduiasi oco00e BHUMAHHE HY)KHO OOpaTUTh Ha
XapaKTepHble TOUKU pesbeda (TaabBeru NOJIMH, TUHUM BoJopa3aeioB). X nerecooOpa3HO BEIHOCUTH
Ha BEpXHHUH 00pe3 MUIUIMMETPOBKH, MOJIHUCHIBAs BBICOTHI, KOTOPBIE 3aTEM HEOOXOIUMO YUUTHIBAThH
IIpU TOCTPOEHUM JIMHUM penbeda. Crenyer Takke OTMETUTh MecTa NEepeceueHus JIMHUEH paspesa
OOpBIBOB, YKa3aB BBICOTHbIE OTMETKM HX BepxHEl W HIKHEeHl Kpomok. Ha mpodurne oOpbIBbI
MOKa3bIBAIOTCS CyOBEPTUKAJIBHBIMU JIMHHUAMH, JUIMHA KOTOPBIX paBHA B3SATOH B BEPTUKAIHLHOM
MaciiTabe pa3pesa pa3HUILE BBICOT BEpXHEH U HUKHEH KpOMKU 0OpBHIBa.

Ecnmu nmpodunb crpoutcs mo kapre, penbed Ha KOTOPOM BBIPAKEH TOPU3OHTAISAMH, TO
Tonorpapuueckas KpuBas CTPOUTCS IO TOYKaM IepecedyeHus] JTUHUHM pa3pe3a € TOPU30OHTAISIMHU
o0bIyHBIM criocoOoM. Ecnm  Tomorpaduueckuii mpodmiib CTpOUTCS MO KapTe C  OTACIbHBIMHU
BBICOTHBIMHM OTMETKaMH, TO CJI€AYeT MOCTPOUThH CXeMaTHUYECKHI Mpoduiib B MaciiTabe KapThl.

Coserllepen TeM Kak NOPUCTYNHTh K BBIHOCY HAa MUJUIMMETPOBKY TOYEK IIE€PECEUEHHUS
TOpPU30HTAaJIEN C JIMHUEH pa3pe3a, BHUMATEIbHO M3YYUTE PHUCOBKY FOPU30HTANIEH Ha KapTe, BbIIACIUB
JHUINA JI0JIMH, TaJbBETM OBPAaroB M BOJOPA3JENbl. ¥ CTAHOBUTE CaMYIO0 BBICOKYIO M CaMyK HM3KYIO
TOYKH Ha KapTe IO JIMHUU pa3pe3a, U ONPENeNIUTe BEJIMYMHY OTHOCUTEIBLHOTO IMPEBBILIECHUS BBICOT
MEXJy HUMH: BHayaje B MeTpax, a 3aTeéM B MHIUIMMETpax ¢ Y4eTOM BEpPTHKaJbHOrO MacuTada



paspesa. [[ng HariIsIHOCTH HAaHECHTE STH JBE TOYKM Ha pa3pe3 W BHU3YAIbHO OIIGHUTE «pazMax»
penbeda. BecbMa BeposTHO, UYTO TMpPH OTHOCUTENIBHO IUIOCKOM penbede  MOCTPOCHHE
THIICOMETPUYECKOTO MPO(UIST MOXKET OrpaHUYUTHCS MPOBEACHUEM CYOTOPM3OHTAIBHON JHMHUU C
n3rubamMu B MECTaxX pacrojIOKEHUs TabBETOB U BOAOPA3EIIOB.

["'opu3oHTaIbHOE 3aJIETaHHE CIOMCTBIX TOJI ONPENENAEeTCS OOIIMM TOPU3OHTAIBHBIM HIIH
OMM3KUM K HEMY paCIOJIOKEHHWEM IIOBEPXHOCTEH HaclioeHus (TpaHHI] CJIOs), MPU YCIOBUHU, YTO
KaXKIBIH BBIIIEICKAIINI CII0H 00JIee MOJIOION, YeM HIDKEIEHKALIIHIA.

Ecnu cnouctbie OTI0XKEHUS UMEIOT TOPU3OHTAIBHOE 3aJIeTaHHe B YCIOBUSIX BBIPOBHEHHOTO
penbeda MECTHOCTH, TO HAa TIOBEPXHOCTH OyJeT OOHa)XXeH TOJIbKO OJWH CaMblii BepXHUU cioi. B
YCIIOBUSIX TIEPECEYEHHOI0, HM3PE3aHHOr0 JIOJIMHAMU PEK U OBpParoB penbeda caMmble MOJIOJbIE
OTJIOKEHUSI OOHAXKAIOTCS Ha BOJIOpa3iesax, Oojee IPpeBHUE — HAa CKIIOHAX JIOJIMH, a HanboJiee JpeBHUE
— B JAHMIIAX. ['paHuiia (KpoBisl WIM HOJOIIBA) JOOOTO CIIOS, 3aJETraollero ropu3oHTaIbHO, BCETAa
MMEeT OJIMHAKOBHIE a0COIOTHBIE OTMETKHU.

Ha puc. 3.4. BuaHO, 4TO HIMpPUHA BBIXOJOB IJIACTOB HAa JTHEBHYIO MOBEPXHOCTH 3aBUCHUT OT
MOIITHOCTH CJIOSI M Xapakrepa penbeda MecTHOCTH. [Ipu OJMHAKOBOM MOIIHOCTH CJIOS, Y€M IOJIOKE
penbed, Tem Ooblie MUPUHA BBIX0Ia TOPU30HTAIBHO JIEKAIIETO €0 Ha TOBEPXHOCTh M HA00OPOT.

['opr30HTATBHO 3aJIeTaoNIUe CII0M Ha Te0JIOTHUECKON KapTe, TAKUM 00pa3oM, MOXHO Y3HATh
0 CIEAYIOUINM MPU3HAKAM:

a) TPAHMIIBI MEXKy CIIOSIMHU TIOBTOPSIIOT 3JIEMEHTHI penbeda;

0) rpaHULbI CIIOEB COBMAJIAIOT C TOPU3OHTAISIMU penbeda UK PacloiaraloTcs napajuieabHo
UM

B) TPaHUIIBI OJTHOBO3PACTHBIX CIIOEB UMEIOT OJMHAKOBBIE TUIICOMETPUUECKUE OTMETKH;

r) HauOoJiee JPEBHUE CIIOW PACIONararoTcs B MOHMKEHUAX penbeda, a Hanboiee MoIoable —
Ha BO3BBIIIEHHOCTSIX U BOJIOpa3/ienax.

[Ipy ropu30OHTAaIBLHOM 3aJ€raHUM CJI0EB Hauboyiee palUOHAJIBHBIM  HAalpaBICHUEM
reoJOrM4ecKoro paspesa OyAeT JIMHUS, TPOXOAIIas Yepe3 caMylo BBICOKYIO U CaMy0 HU3KYIO TOUYKU
penbeda, Tak Kak MPU TaKOH OPUEHTHUPOBKE HAa HEM OyayT H300pakKeHBI BCE MOJAPa3JCIICHUS
cTpaTurpauyeckoro paspesa, oOHa)KeHHbIE Ha MOBEPXHOCTU. ['TyOMHa pa3pe3a HHUXKe MOBEPXHOCTH
3eMiH orpeeNsieTcsl KOHKPETHBIMU JJAHHBIMH O MOIIIHOCTSIX M 3aJIETAHUU MOPOJI, He 00HAKAOIIIXCS
Ha MOBepXHOCTH. OCHOBHBIM HUCTOYHMKOM 3TUX JaHHBIX CIy)KaT cTpaTurpaduyeckas KOJIOHKa K KapTe
1 pa3pe3bl OYPOBBIX CKBAKHH.

[TocTpoeHue Ha pa3pe3e rOpU30HTAIBHO 3aJETaloIIUX CI0EB HAYMHAETCS C TOTO, YTO OTMETKHU
reoJOrM4eCKUX T'paHul] ¢ JUHHUM nepernda (Miu BEpXHEro oope3a) MUINIMMETPOBKH BEPTUKAIBLHBIMU
JMHUAMHU TIEPEHOCST Ha TUIICOMETPUYECKUH MPOMIIb, a 3aTeM COCTUHSIIOT MEX1y COOON TOUKH Ha
npoduse, 0TBEUYAIOIINE OJTHOBO3PACTHBIM T'€0JIOTUYECKUM TrpaHuIiam (puc. 3.4.).

IIpy >TOM [OMKHBI TOJYYUTHCS TOPU3OHTAIBHBIE JIMHUM, Kaxaas U3 KOTOpPbIX Oyner
MIPEJICTaBIATh CO00I KpPOBIIIO OJIHOTO €0 M OJHOBPEMEHHO IOJIONIBY BbIlIenexaliero cios. Eciu
3ajieraHle CTPOro rOPU30HTAIbHOE (KOHTYpPhI TOPU30HTAJIEH MapayiebHbl Fe0JI0IrMYeCKUM I'PaHuLIaM
U HUTJE HE MEepeceKaroT HX), TO W IOCTPOEHHas TrpaHMlla cios OyAer ropu3oHTanbHO. Ecnu
3ajieraHre ¢ HeOOJBIINM HAKIOHOM (FOPU30HTAIN U T'€0JIOTHYECKHUE TPaHULbI IepecekatoTest 59 mojg
OCTPBIM YTJIOM), TO MOJy4YEHHAas TpaHuIia OyJeT UMETh HEOOIbIION HAKIIOH.

[Tpu 3HAYNTETHHOM YBEITMYEHUH BEPTHUKAIBHOTO MacIITaba axe cIa0OHAKIOHHOE 3aJIeraHne
Ha pa3pe3e MOXKET BBIMJISACTh KPYTONAAAtOIIHM.

[TpaBUIABHOCTH MOCTPOCHUS pa3pe3a MPH TOPU30HTAIHLHOM 3aJIeTaHUuH OTJIOKEHUI BO MHOTOM
3aBHCUT OT TOTO, HACKOJBKO TOYHO IMOCTPOEH TUIICOMETpuYeckuid mpodmib. Ecmu mmerotcs maxke
HE3HAYUTENIbHBIE OIMIMOKU B €ro MOCTPOEHUH, TO CJIOW Ha pa3pes3e MojyyaT 3HAYUTEIbHbIN HaKIOH, U
IIPH 3TOM YIJIbI HAKJIOHA OYAYT pasHble Ul KaXJOro ciios. B aToM ciydae HEOOXOJUMO MOCTPOUTH
npoduis penbeda 3aHoBo. MHOrIa npoduib MOXKET ObITH MOCTPOEH (POpMaNTbHO MPaBUIBHO, HO BCE
paBHO OTHENbHBIE CIOU OyAyT MMETh HE FOPU3OHTAIBHOE 3alieraHue, a HakJIOHHOe. B sToM ciydae
He00X0IMMO MPOBECTU KOPPEKTUPOBKY penbeda (puc. 3.5.).

OOBIYHO TmpU TOCTPOCHUM NPO(GUIST MECTHOCTH TOYKH, B KOTOPBIX JIMHUS pa3pesa
NepeceKaeTcs ¢ TOPU3OHTAISIMM, COCAMHSAIOTCS IUIABHBIMU JIMHUSAMM, NpeAronaras, 4ro penbed



MEXy TOPU30HTAIIMU MeHseTcs TiaBHo. Ha camom nene Tak ObiBaeT He Bcerna. Ha ¢one o6mero
Puc. 3.4. Pa3pe3 ydacTka ¢ rOpU30HTAJIbHBIM 3aJIeTaHHEM cJIoeB 60 TMOBBIICHUS WA TOHUKEHUS
npopuiIss MECTHOCTH MOTYT OBITh HEOOJBIINE BO3BBIIEHHOCTH WIIHM 3alaJuHbl, Y4acTKu Ooiee
KPYTOTO WJIM TOJOroro peibeda, KOTopble HE (PukcUpyroTcss ropuzoHTansmu. CyTb Hpoueaypbl
KOPPEKTUPOBKH 3aKJIH0YAETCs B TOM, YTO B MPOMEXKYTKAX MEXY FOPU3OHTAISAMU I'€0JIOT TOKa3bIBAET
Takoe u3MeHeHue penbeda, KOTOPOe COorjaacyeTcsi C TOPU30HTAIbHBIM 3aJIETaHUEM CJIOEB, HO MPU 3TOM
3TH W3MEHEHHsI 1O a0CONIOTHBIM OTMETKaM He JOJDKHBI BBIXOAWTH 32 TpeAebl 3HAuYCHUH
TOPU30HTAJICH.

Ha puc. 3.5. Touku nepeceuenus auHun paspesa ¢ ropusoHTanmsiMu 300 u 310 ana ygoOctea
nponymepoBanbl nudpamu 1 u 2. Ilpu moctpoenun penbeda Ha pa3pe3e UX COCAUHWIN IIaBHOU
NyrooOpa3HoOM JMHMEW (KpacHasi IYHKTUpHAas W30THyTass JMHUS). [Ipy HaHeceHMM TIpaHUI] CIIOEB
MOJIOIIBA CJIOSI HIDKHEro Mena (KpacHasi MyHKTHpHAs MpsiMasl JIMHUSA) TOJy4Yliia 3aMEeTHBIN HaKJIOH B
3araJHOM HalpaBJICHUH, a €€ TOYKA BbIX0/Ia HA MOBEPXHOCTh B BOCTOYHOM OOPTY JOJIHMHBI OKa3aJiach
CYLIECTBEHHO HHUXE, YeM B 3aMaJHOM OOpTY, YTO HEBO3MOXKHO IPH TOPU3OHTAIBHOM 3ajJeraHuu
cioeB. [l ucripaBieHus pa3pe3a OTPE30K JIMHUH perbeda MeKay ToukamMu | ¥ 2 ObLI IPUTIOTHAT /10
€ro IepeceyeHHs] C TOPU3OHTAIBHO 3aJeralolleil TpaHWIed CJI0S HIKHEro Mena, TaK 4YTOoObI
I10JIOKEHHE TPAaHUIIbl HA KapTe U pa3pe3e COBHAJIM.

CoenunuB Mexay co00i OIHOBO3PACTHBIE M€OIOTUYECKUE TPAHULIBI, TOTYYAIOT CIIOM TOPHBIX
IIOpOJ, KOTOpPbIE BBIXOJAAT HA JHEBHYIO IOBEPXHOCTb. [[1s1 KOHTpOJs HEOOXOIUMO H3MEPUTH
MOIIIHOCTh TOCTPOEHHBIX CIIOEB C y4eTOM BEpTHKaJIbHOro MacmrTaba paspe3a. OHa He JOJDKHA
MPEBHIIATh MOIIHOCTh, YKA3aHHYIO JUIA JAaHHOTO clIosi B crpaTturpaduyeckoil koionke. Ecmm
MOIIIHOCTh CJIOSl OKa3bIBaeTCsl 0OJbINe, TO HeOOXOIUMO MCKaTh OMHUOKY, 1100 B mpoduie penbeda,
00 B TOJOXEHWM TEeOJOTMYeCKHX TIpaHul. HukHHE oM, HE BBIXOASIINE HA IOBEPXHOCTH,
HE0OXOIMMO TMOJACTpPanBaTh CHU3Y, YYMUTHIBAs MOIIHOCTH, MPUBEICHHBIE B CTpaTUTrpaduyecKoit
kosoHKe. Ecnu npoOypeHbl CKBaXXUHBI, 1 OHU IONAJal0T Ha JUHUIO pa3pe3a WM HaXOASATCs BOJIU3U
ee, HeOOXOAMMO OpPUEHTUPOBATHCA HAa MOIIHOCTH CJIOEB MO CKBaxUHaM. [lo CKBakMHaM MOXHO
MOJyYUTh MH(MOPMAIMIO O BHIKJIMHUBAHUM CIIOEB. B cilydae BBIKIMHHWBAaHUS BHIIHO, YTO B OJHOU
CKBa)XMHE CJIOH €CTh, @ B JAPYrod, pSAAOM pacIoyioKeHHOH, oTcyTcTByeT. [Ipu moctpoeHun paspesa
MOIIIHOCTh CJIOSI HEOOXOAMMO IOCTEIIEHHO YMEHBIIATh M IOJHOCTHIO BBIKIMHHUTH €ro MEXAY
CKBOKMHAMU. BBIKTUHUBAHUE €TI0 MEXY ABYMsI COCETHUMHU OOHAKEHUSMHU (MITU CKBOXUHAMH) TIPU
OTCYTCTBHM JIpYrod MHGOpMAMU MPUHUMAETCS YCIOBHO nocpeauHe. Ha kapTe BBIKIIMHUBAHUE CIIOS
BBIPAXKAETCSI B MEPEKPBITUU €ro TPpaHUIl APYrUMU ciosiMu (Touku 1 u 2 Ha puc. 3.6.). 3Menenus
MOIIIHOCTH F'OPU30HTAIBHO 3aJIETAOLIUX CJIOEB MOKa3bIBACTCA Ha FE€OJOTHYECKOM pa3pese B MaciuTade
KapThl, €CITU pa3pe3 CTPOUTCA IO KapTe C TOPU3OHTAISIMH WM C BBICOTHBIMH OTMETKAMH.
MenkomacmtaOHass reojiornyeckas Kapra, Ha KOTOpOW MHOrZa He ObIBaeT JaXe yKa3aHUW Ha
OTHOCHUTEJIbHBIE MPEBBIIIEHUS TOYEK pelibeha MECTHOCTH, HE BCErJa MO3BOJISIET TOYHO OIpPENesATh
MOIIIHOCTh Takux Toiml. Ha cxemaTrmueckoM paspes3e, COCTaBIsIEMOM II0 TaKOW KapTe, MOLIHOCTh
CIIOEB MOKHO TOKa3bIBaTh, UCXOJS M3 aHanu3a (GopMm penbeda M TpaHHI] BHIXOJOB CIOEB, HO Tak,
YTOOBI BBIIETISUIMCH BCE CJIOU, IPOCIIEKUBAEMbIE HA KapTe M0 JIMHUU pa3pesa.

@®opma npeacTaBJIeHUs Pe3yabTaTa: OTYET

Kpurtepun onenkmn:

O1eHKa OTIIMYHOY BBICTABIISCTCS:

— cojaepkaHHe pabOThI COOTBETCTBYET 3aJaHHOW TeMaTuKe, OOYyJarolIMiics MOKa3bIBaeT
CUCTEMHBIE U TOJIHBIE 3HAHUS U YMEHHSI 110 JAHHOMY BOTIPOCY;

— paboTta opopmiieHa B COOTBETCTBHH C PEKOMEH/IAIMSAMU TIPETI01aBaTelIs;

— 00BeM pabOThl COOTBETCTBYET 33JJaHHOMY;

— Marepuall H3JI0KEeH YEeTKO, pallMOHAbHO, OTpPakKeHa CIPaBEUIMBOCTL M MPABAUBOCTH
BBIBOJIOB.

O1eHKa «XOPOIIIOY» BBICTABIISETCS:

— COJACpIKaHUC pa6OTBI COOTBETCTBYCT 3aJJaHHOM TEMATUKE,



— oOyyaromuicsi JOMyCKaeT HeOONbIINe HETOYHOCTH WM HEKOTOphle OUIMOKM B JaHHOM
BoIpoce (HeOJHOPOTHASI BRIOOPKA);

— MaTepuall HM3JI0XKEH YEeTKO, paIOHAJIBHO, OJHAKO B BBIBOJAX HE BE3Jle MPUCYTCTBYET
CIPaBEAIMBOCTh M MIPABIUBOCTb.

— B 0 opMIICHUH pabOTHI AOMYIICHBI HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJaHHOMY WJIM HE3HAYUTEIILHO MEHBIIIE;

OueHka «yIOBIETBOPUTEIEHOY» BBICTABIISCTCS:

— coaepxaHue pabOTbl COOTBETCTBYET 3aJaHHON TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENIbHBIC AJIEMEHTHI MO COJACPKAHUIO PA0OTHl WJIM MaTepuan MO TeME H3JI0KEH HEJIOTMYHO,
HEUYETKO MPEJICTaBICHO OCHOBHOE CO/IEpKaHNE BOIPOCa;

— pabota oopmiieHa ¢ omHUOKaMu B OOPMIICHHU;

— 00BbeM paboThl 3HAYMUTEIBHO MEHBIIE 3alaHHOTO (OTCYTCTBYIOT BBIBOABI MO TIpaU4ecKUM
pe3ynbTaTaM aHalu3a).

O1eHKa «HEYIOBIETBOPUEIIEHOY BBHICTABIISETCS:

—HE pacKpbITa OCHOBHAs TeMa pabOThI;

—odopmMiIeHre padoThl He COOTBETCTBYET TPeOOBaHMS IPEIOIaBaTEeIIs;

—00BeM pabOTHI HE COOTBETCTBYET 33aHHOMY.



Tema 3 [IpupoaHble reoIornyYecKue U HHKEHEPHO-Te0J0TH4YecKHe MPOLeCChl.
IIpakTHyeckoe 3ansaTue 7
«O3HakoMJ/IeHHE C IBH:KEHHEM IOPHBIX MOPO/ HA/I TOPHBIMHU BBIPA0OTKAMM.

Hesab: HayunThest YyUTaTh TEXHUKO-TPAPUUECKYIO CIICIUATBEHYIO JOKYMEHTAITUIO

Beinosinus patdory, Bel Oyaere:
YMETb:

MarepuajibHoe o0ecnieyeHue:
MynbTUMeANIHBIE CPEACTBA XPAaHEHUs, IEpeIaun U MPeICTaBICHUS HH)OPMAIIH.
Y4eOHo-MeTonYeCcKast JOKYMEHTAIH, TUIAKTHYECKHE CPE/ICTBA.

3aganue:

Ipuuunvl  depopmayuii: TPOXOJKA TOA3EMHBIX BBIPAOOTOK (IUTOJICH, TYHHEJEH, IITPEKOB)
BBI3bIBACT B MACCHUBE TOPHBIX MOPOJ MepepacipeiefieHue HaMpsDKeHUH, CKaTHe OJTHUX U PacTshKEHUE
Ha JIPYTUX y9acTKax.

I'opHoe Oasnenue — cuna NaBieHUs Ha KPEMb, BEI3BAHHAS TBUKEHHEM TOPHBIX MOPOJ B CTOPOHY
BBIPAOOTKH.

I'opHoe naBneHUe 3aBUCUT OT I'€OJOTHYECKOrO CTPOEHHS pailoHa, CBOWCTB MOPOJ M TIIyOHUHBI
3aJI0KECHHUSI BEIPAOOTKH.

[IposiBnisieTcss B BUJE TOPHBIX YAAapOB, BHIOPOCOB MOPOJ, MyYEHUU, OOPYIIEHHH, CABHKEHUU
Macchl TOPHBIX MTOPO/I.

B ckalbHBIX U MONTYCKaTbHBIX TPYHTAX — CABMKEHUE MPOUCXOAUT OBICTPO B (hopme oOpyIieHus,
¢ o0pa30BaHMEM TPEIIUH U TIPOBAJIOB.

[InacTuyHble TOPOBI — IUIABHBIN MPOTUO, ITUTETFHOE BpEMSI.

[Ipu yepenoBaHUM IJIACTOB: CKAJIBHBIE MOPOJIBI HAJ TUNIACTHYHBIMU — BCSI TOJIIA paboTaeT Kak
KECTKasl CCTeMa, eClii TUIACTUYHBIE Ha/l CKaTbHBIMU — eopMalius Bcel TOMIIH OyIeT MIaCTUYHOM.

Cosuoicenue niacmos — neopmalius mopoJ1 Haj TOPHOU BEIPAOOTKOM.

Mynvoa cosudicenus — yaacTOK 3eMJIH, OJBEPTIIUICS ehopMaltu.

Mepwvi 60pb6bL ¢ dedhopmayusmu

— PanmonaneHass OpUEHTHpPOBKA 37aHHUS MO OTHOIIEHHIO MYIbIbl CABIKEHUSA (B
[EHTPATBHOW YaCTH MYJbJbl OCagKa MPOMCXOAUT PAaBHOMEPHO, a HA OKpauHaX — HEpaBHOMEpPHas
0CaJIka U 3HaYUTENbHbIE Je(pOopMaIin).

- Pa3zpeska 31aHuii Ha OTCEKH.

- [ToBpIlIeHUE PACUETHOTO COMPOTUBIICHHUS TPYHTOB OCHOBAHHSL.

- VYcunenue ¢pyHmaameHTa.

- [ToBbIIIEHUE MPOYHOCTH HECYIIUX KOHCTPYKIIMH, MPUCIIOCOOICHHE K HEPAaBHOMEPHBIM
OCaJIKaM.

- Bosnee rirybokoe 3anoxeHne NoJ3eMHBIX BEIPAOOTOK.

Benenue ropHbIX pabOT BBI3BIBAET 00pa3oBaHWE B HeApax 3eMid MycToT. l[lopojsl,
OKPY)KAOIIIHe ATH IYCTOTHI, TOJ JCHCTBHEM CHWIIBI TSDKECTH TPUXOJAT B JIBIXKECHHUE, OOYCIIOBIHBAs
pa3BuTHE Ipoliecca cBuxkeHus (puc. 1).

B 3aBucumocTH OT (PH3MKO-MEXaHHYECKHUX CBOWCTB TOPHBIX TOPOJ, CHCTEMBI pa3pabOTKH,
YCIIOBUH 3ajieraHusi MOJIE3HOTO MCKOMAaeMOTo U JAPYruX (PakTOpOB CIBMKEHHE TOPHBIX MOPOJ MOKET
MPOUCXOAUTH B popMe OOpYIIEHHUs, T. €. OCIOPSIAOYHOTO A eHUS TOPOAbl B BUJE KYCKOB U TJIBIO
pasHBIX pa3MepoB (HauanbHas cTaius - 30Ha ), mporuba HaMIACTOBAaHWU TOJINM TOPHBIX MOPOJ B
CTOPOHY BBIPAOOTAaHHOTO MPOCTPAHCTBA € OOpa3o0BaHHEM pPACCIOCHHM, TpelluH, pa3ioMOB U
ymmoTHeHus (3oHa Il - TONHBIX CABWXKEHUN, MPOMEKYTOYHAs CTaaus), Mporuda mopoa ¢
oOpasoBanmeM TpemuH U paccioennit (3oHa III), mmaBHOrO NIpornba mopos 6e3 0O6pa3oBaHUs TPEITMH
u paccinoenuit (3ona V), mydeHus W TOAHATUS TOPOA TIOYBHI B CTOPOHY BBIPAOOTAaHHOTO
npoctpancTBa (30Ha pasrpy3ku VII), cxaTus W yTOHEHHs] TOPOJ TOJ JEUCTBHEM CHIIBI TSIKECTH



nporudaromuxcs cioeB B 3oHax I, III, IV (3ona onmopHoro maBneHust V), MOTHATHS TOJIIA TOPHBIX
MOpOJI, MpUJICTAIIMX K 3eMHON moBepxHocTH (30Ha VIII), m mporuba mpuieraronmx mMopoa K
HAaHOCAM W HAHOCOB ¢ 0Opa3oBaHWEM BIAAWHBI (MYJIbABl CABMKCHHS) HA TIOBEPXHOCTH 3eMJIM (30HA
V1), BopoHOK u Teppac (30Ha X).

Pucynok 1.
OOmas cxema npolriecca CABMKEHUS TONIIM TOPHBIX MOPOI:
a - [IpH MOJIOTOM NaJeHUH; O - MPU KPyTOM NaJIeHUH

IIpu pa3paboTke KpyThIX 3alexed MOXET HUMETb MECTO OIOJI3aHHWEe TOpOJ TOYBHI B
BbIpabOTaHHOE NMPOCTPAHCTBO, @ €CJIU 3aJI€Kb MOIILIHAs, TO U IpoBaibl (30Ha [X).

[lepemerieHne CIOUCTBIX TOPHBIX IMOPOJX B KPOBJIE OYHMCTHOIO MPOCTPAaHCTBAa (IpH
3HAYUTENbHOM NIyOnHEe pa3paOOTKH M IUIOIIAAM IyCTOT) HAYMHAETCS C MPOruda mopoj, paccIoeHUs
HAIUIAaCTOBAaHUM W TOSBJIEHUS 30H MOBBIIIEHHBIX JedopManuii pacTsbkeHu u cxaruid. Korna
nepopManuy  JOCTUTAIOT MpeNeNbHBIX 3HAYEHWH, HAIJIacTOBaHUS OOpyIIAlTCs, 3aloHSsA
BbIpaOOTaHHOE MPOCTPAHCTBO, U CTAHOBSTCSA ONOPOM Ul BBILIENEKALINX, MPOrHOAIOIIUXCS MOPOI.
30Ha OOpYIIEHMs] PacHpOCTpaHSETCs BBEPX IO HOPMAIM K HAIUIACTOBAaHMSIM Ha 3-5-KpaTHYIO
MOIIHOCTh BBIHYTOro Iutacta. IIpy Manoii MOIIHOCTM BBIHUMAeMOIO IUIACTAa, IyYallUX I[OPOAAX
MTOYBBI, MTOJIHOM MM YaCTUYHOM 3aKiaJKe BHIPAOOTAaHHOI'O MPOCTPAHCTBA 30HA OOPYIIEHUS MOXKET He
BO3HUKHYTh BCJICJICTBHE HE3HAUUTENBHOI'O MPOBHCAHUS TOPOJ M MAIbIX BEIWYHH Jepopmanuit
pacTsbkeHui (coxaTuit).

IIporu6 mopox u paccioeHue HarutacToBaHuit B 30He Il mpuBOAMT K 00pa3oBaHHMIO 30H
MOBBIIEHHBIX JehopMalluil pacTsKEHHUH (CKaThil), MOSBICHUIO CKBO3HBIX TPEIIMH U pa3pbiBoB. [Ton
BO3/ICWCTBMEM Beca BBILIENESKAIIUX TOPOJ Iporumbdaromasics Toima mnopoj 3oHbl Il ymioTHsercs,
o0pa3ysl 30HYy IMOJIHBIX CABM)KEHUH, pa3Mepbl KOTOPOH MOKHO ONpPENeNuTh, 3Has yriel y 1, v 2. Hag
3oHOH II Haxoxutes 3o0Ha 111, xapakrepusyromascss HAaMOOIBIIUMHI U3rHOAMU TTOPOIHBIX CIOEB TOIIIU
C BO3MOK"HBIM 00pa30BaHUEM PACKPBITHIX TPEIIUH U TOJIOCTEN MO HAIIACTOBAHUSIM.

3onsl II u Il pacnpocTpansaioTcs BBepX OT KPOBIM Iiacta mpuMepHo Ha (35—40) m u moryr
ObITH OKOHTYpEHBI yriaamu A 1, A 2 (BeauuuHbl yrioB y 1, y 2, A 1, A 2 mpuBeneHbl B crieluaibHON
JUTEpaType Mo TOPHOMY JIaBJICHUIO).



Boime 30nbl Il moponsl mporubaroTcsi BceM MaccMBOM 0€3 3aMETHOTO PpacCliOCHUs U
0o0pa3oBaHMs TPEIINH, COCTABIISAS 30HY TIaBHOTO mporuda. Hax 30H0# monabixcasukenui 11 3ona IV
UMEET MHUHHMMAaJIbHBIE pa3Mepbl, OJNMKE K IOBEPXHOCTU 3€MJIM OHa yBennuuBaeTcs. Co CTOPOHBI
BOCCTAHHMS U MAJEHUS IUIACTa K PACCMOTPEHHBIM paHee 30HaM IIPUMBIKACT 30Ha OIIOPHOTO JABJICHUS.
Ona co3maeTcs B TOJIIE TOPHBIX TIOPOA BCIEACTBHE UX 3aBUCAHHMS HaJ BbIpaOOTaHHBIM
IIPOCTPAHCTBOM M IIEPENAYU YACTH BECA 3aBUCILMX IOPOJ B Ka4€CTBE JONOIHUTEIbHOW HArpy3KH Ha
MaccuB. B 30HE OMOPHOTO MaBJIEHUS MPOUCXOMUT IUIABHBIM HPOTHUO CIIOEB BCIEACTBHE CHKATHS
nocaeHuX. MakcuMasbHbIe CKaTHsI HAOJIIOJAI0TCsl Y TPaHUL] OYUCTHON BBIPAOOTKH M Ha KOHTAKTaX ¢
30HOH IV. Pa3Mepbl 30HBI OHNOPHOTO JAABICHHUS 3aBUCAT OT MHOTHX (PaKTOpPOB, B TOM YHCJIE OT
CTPYKTYPHOT'O CTPOEHUS, (PU3MKO-MEXaHMUYECKHX CBOMCTB MOpPOA, IIyOUMHBI pa3pabOTKH, pa3MepoB
TUTOIIAM OYMCTHBIX PaboT.

[Iponecc cHBWKEHHS TOJIM TOPHBIX IIOPOJ 3aKaHYMBAETCA CHBM)KCHHEM HAHOCOB U
00pa3oBaHMEM Ha MMOBEPXHOCTU 3eMJIM MYJIbbI CIBM)KEHUS, T. €. BaAuHbl. CIBUKEHNE HAHOCOB, KaK
U KOPEHHBIX IMOpPOJ, MOXET MPOUCXOAUTH B (opMe OOpyLIeHHs, NPOrnda 1o BEPTUKAIM, a TAKKe
poruda Mo BEPTHUKAIM B COUETAHUU C TOPU3OHTAIBHBIM CIBUIOM HX KOPEHHBIMHM IIOpOJIaMHU B
CTOPOHY BOCCTaHMs IIacTOB (puc. 2).

CODUIOHITE oI
L d ﬁ e

Pucynok 2. Cxema cIBH>KEHUS TOJIIN HAHOCOB

OOpyIiieHne HaHOCOB M 3€MHOHM TOBEPXHOCTH MPOUCXOAUT MPU Majod TIyOMHE pa3paboTKH,
paBHO#M mpuMepHo 10-15-kpaTHO# MoIHOCTH Miacta. B 3TOM ciydae Ha MOBEPXHOCTH 00Opa3yroTCs
IMpoBaJIbl, BOPOHKH, YCTYIIH, TPCIIUHEI. HpOFI/I6 HAaHOCOB B BCPTHUKAJIBbHOM HAIIPABJIICHHUU ITPOUCXOAUT
IIPU TOPU30HTAIBHOM U MOJIOTOM 3aJleraHuU KOPEHHBIX MOPOJI, KOT/Aa 30Ha OOPYIIEHUH He TOCTUTaeT
IMOBEPXHOCTU 3CMIIN. HpOFI/I6 HAaHOCOB IO BCPTUKAIMU B COUCTAHUH C T'OPU3OHTAJIBHBIM CABUI'OM HX
KOPEHHBIMHU MOPOAAMHU B CTOPOHY BOCCTAHUS CJIOEB MPOUCXOANUT MPH 3aJIETAHUU KOPEHHBIX OPOJ] 10T
yriom 6osee 10°.

Caswxenue u paedopMaisi TOPHBIX MOPOJ, a TaKKe 3EMHOM IOBEPXHOCTH BBI3BIBAIOT
3HAQUUTENIbHBIE 3aTPYAHEHHS TIPH pPa3paboTKe MECTOPOXKACHHH UM CTPOUTEIHCTBE 3JaHUU U
COOpYKEHHH B pailloHaX TOpHBIX pa3pabOTOK. DTO TOBOPUT O TOM, Kakoe OOJIBIIOE MPAaKTHYECKOe
S3HAYCHUE UMCCT U3YYCHHUEC BOIIPOCOB CABUKCHHA I'OPHBIX ITOPOA U 3eMHOI IOBEPXHOCTH.

®opma npeacTaBaeHus pe3yJbTaTa: OTUYET

Kpurepum ouenku:

O1eHKa «OTJIMYHOY BBICTABIISETCS:

— colepkaHHe pPabOTBI COOTBETCTBYET 3aJaHHON TeMaTHKe, OOYYalOIIUiCs ITOKa3bIBaeT
CHCTEMHBIC M TIOJIHbIC 3HAHUS ¥ YMEHHS 10 IAHHOMY BOIIPOCY;

— pabota ohopmIIeHa B COOTBETCTBHH C PEKOMEHIALIUSIMH TIPEIOAaBaTelIs;

— 00BeM paboThl COOTBETCTBYET 3aJJaHHOMY;

— Marepuan HU3J0XKEH YeTKO, PalMOHAIBHO, OTpaKeHa CIIPaBEUIMBOCTh M IPaBIAUBOCTh
BBIBOJIOB.

OrneHKa «XOpOIIO» BHICTABIISIETCS:

— copepkaHue paboThl COOTBETCTBYET 3aJaHHOM TEMATHKE;



— oOyyaromuicsi JOMyCKaeT HeOONbIINEe HETOYHOCTH WJIM HEKOTOpble OHIMOKH B JaHHOM
BoIpoce (HeOAHOPOTHASI BRIOOPKA);

— MaTepuall HM3JI0XKEH YEeTKO, paIOHAJIBHO, OJHAKO B BBIBOJAX HE BE3Jle MPUCYTCTBYET
CIPaBEAIMBOCTh M MIPABIUBOCTb.

— B 0 opMIICHUH pabOTHI AOMYIICHBI HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJAHHOMY WJIM HE3HAYNTEIILHO MEHBIIIC,

OueHka «yIOBIETBOPUTEIEHOY» BBICTABIISCTCS:

— coaepxaHue pabOTbl COOTBETCTBYET 3aJaHHON TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENIbHBIC AJIEMEHTHI MO COJACPKAHUIO PA0OTHl WJIM MaTepuan MO TeME H3JI0KEH HEJIOTMYHO,
HEUYETKO MPEJICTaBICHO OCHOBHOE CO/IEpKaHNE BOIIPOCa;

— pabota oopmiieHa ¢ omHUOKaMu B 0OPMIICHHU;

— 00BbeM paboThl 3HAYMUTEIBHO MEHBIIE 3alaHHOTO (OTCYTCTBYIOT BBIBOABI MO TIpaU4ecKUM
pe3ynbTaTaM aHalu3a).

O1eHKa «HEYIOBIETBOPUEIIEHOY BBHICTABIISETCS:

—HE pacKpbiTa OCHOBHAs TeMa PadOTHI;

—odopmMieHre padoThl He COOTBETCTBYET TPeOOBAHMS PEIOAaBaTELs;

—00BeM pabOTHI HE COOTBETCTBYET 33aHHOMY.



Tema 4. OcHoBbI reomopdosiorun
IIpakTHyeckoe 3ansaTue 8
«Omnpenesienue popm peabeda no kapram. OnpenesneHue THIOB
NMO4YB000OPa3yIIMX MOPO 10 00pazuam»

Hean:
— Onpenenenne popM penbeda mo kapram.
— OrmpeneneHue TUIIOB MMOYBOOOPA3YIOIIUX MTOPOI TI0 00pasiam.

Beinosinus patdory, Bel Oyaere:
yYMETh: MPUMEHATh METOMUKU Ui onpeneneHus (opMm penbeda U THUIOB MOYBOOOPa3yIOLIMX
HIOPOJI.

MarepunanbHoe obecrnieyeHue:

MynbTUMeauiHBIC CPECTBA XPAHSHHUS, IEPEAaYH U MTPECTABICHHS NH(POPMAIIHH.

VYuebHo-MeToqMuecKas JOKYMEHTalus, TUIakTHIecKue cpeacTBa. OOpasibl M04BO0Opa3yomuX
nopoa. Tomorpaduueckue KapTol

3aganue:

['eomopdosorust — 3T0 caMOCTOSATEIBHBIN pa3jiesl HayK O 3emMile, 00bEKTOM M3YUYCHHS SIBIISIETCS
penbed, €ro CTpoeHHe, HPOUCXOXKACHUE, DPACHPOCTPAHEHHUE, HCTOPUS Ppa3BUTHUS, COBPEMEHHOE
COCTOSIHME W IWHaMHKa. VMHadye roBops: reomopdosorus — Hayka o ¢opMax 3eMHOIH MOBEPXHOCTH.
HepoBHOCTH 3eMHOI MOBEPXHOCTH CIIArarOTCsl U3 MOBTOPSIOIIMXCA U YEPEIYIOLIMXCS MEXIy cOO0M
AJIEMEHTOB, co3aarounx (Gopmsl penbeda. Kaxnas ¢opma mpeacraBiseT reoMeTpu4eckyto Gurypy,
OrPaHUYEHHYIO CBEpXY M C OOKOB MOBEPXHOCTSMM PA3JIMYHOIO BHEIIHEr0 BHUJA U MPOTSKEHHOCTH.
Onu Ha3bpIBalOTCS 37eMeHTaMu peibeda (pucyHok 1). K HUM OTHOCSTCS BEpIIMHBI, CKIOHBI, IUIOCKUE
MIOBEPXHOCTHU, IPEOHH, CEJIIOBUHBI, IMHUM BOOPA3/IEJIOB U TAJIbBETOB.

@opmbl  penbeda MOAPAZIEISIOTCS Ha  IOJOXKHUTENbHbIE (BBINYKJIbIE), OTpPULATEIbHbBIE
(BOTHYTBIE), TPOCTBIE U CIIOKHBIE, 3aMKHYTbIE U OTKPBITHIE. Y OTpULATEIbHBIX (POPM CKIIOHBI MaJat0T
HaBCTpeuy Jpyr Jpyry, Yy TOJOXUTENbHbIX (ropa, XpeOeT) CKJIOHBl MaJaloT B pa3HbIe
cTopoHbl. ConpsiKeHHbIE JPYr ¢ APYroM IOJIOKUTENbHAs M OTpULlaTeNbHast (GOpMBbl UMEIOT OOMIuit
CKJIOH, M TpaHUIla MEXIy HUMHU MPOBOAUTCS YCiOBHO.lIpuMepamu monoxuTenbHbIX (GopM perbeda
MOTYT CIYXHTb KypraH, Oyrop, KOUku, XoiM, yBaJ, rpaaa u ap. K orpunarensHsiM Gpopmam pernbeda
MOKHO OTHECTH JIOLIMHBI, IPOMOWHBI, OBparu, Oajku, JOJUHBI. 3aMKHYTBIMU Ha3bIBAIOTCS (POPMBI,
OTrPaHUUYEHHBIE CKJIIOHAMH CO BCEX CTOPOH, a HE3aMKHYTBIMH T€ U3 HUX, KOTOPbIE HE UMEIOT CKIIOHOB C
OJIHOW WJIU JABYX CTOpPOH (JofimHa, oBpar). B pensede 3eMHOI MOBEPXHOCTH MPEe0OIATAI0T CIOKHbBIE
¢opmbl. OHU 00pa3yroTcsi NMpH paspylIeHUH M PAaCWICHEHHWU paHee CO3JaHHbIX NMPOCTHIX (HopM B
pe3ysIbTaTe HEPAaBHOMEPHOIO HAKOIUIEHUS PBIXJIONO MaTepHuana, BCIEIACTBHE YEr0 BO3ZHUKAIOT
HaJOXKEHHbIE (HacakeHHble W BbIpaboTaHHble) (opMbl. B 3THX cioyyasx Maible (QOpMBL,
OCJOXHSoIME 0oJiee KpyIHble 00pa30BaHus, ABISIOTCS 0oJiee MOJIOIBIMU (BTOpUYHBIMH). CoueTanue
OJIM3KO PACIIONIOKEHHBIX (OPM, UMEIOIIHUX €IUHOE MPOUCXO0KJIEHUE, BO3PACT, BHEIIHHE OUYEPTAHUS,
co3llaeT TUN penbeda (ecTecTBeHHBIH, reoMopdoiornueckuii koMmruiekc). @opMel U TUIBI penbeda
MOTYT M3y4aThCsl C Pa3HBIX TOYEK 3peHHs: MOpPGOJIIOTHYECKON, MOpPOMETpHUUECKOl, reHeTHUYEeCKON
(pucyHOK 2).

[Tpu MopdosoruueckoM H3YYEHHH XapaKTepU3YIOTCS JIMIIb BHeIIHHWE 4epThl. OOpariaercs
BHUMaHME Ha ouepTaHue (opM B IUIaHe (BBITSHYTHIE, OKpYIJble), Ha (OpMy MONEpPEeYHBIX |
MPOJOJBHBIX Npoduiiel (BbIMyKJas, BOrHyTas, cryneHuatas). [lpu mopdomerpuyeckoM H3yueHUU
penbeda u3yyaercs BenUUMHA (pa3Mepbl) Kak Kaxaoil (GopMbl B OTAEIBHOCTH, TaK U OTHOCHUTEIHHO
apyr apyra. Omnpenensiorcss aOCOJMIOTHBIE U OTHOCHUTEIbHBIE BBICOTHI, IJIyOMHa W TYCTOTa
SPO3UOHHOTO pacuJIeHEHHs], KpyTU3HA CKIOHOB U Ap. IIpu reHeTnueckoM n3yuyeHuu penbeda CTaBUTCS
3a/laya BBISIBUTH HE TOJIbKO BHEIIHHE €0 YepThl, HO U MPOUCXOKIEHHE (TEHE3HC), BO3PACT, HCTOPHUIO
¢dopmupoBanus. [Ipoucxoxaenne GukcupyeTcs OCHOBHBIMHU MPOLECCAMU, KOTOPBIMH OH OBLIT CO3/1aH:



paboToii pek, BeTpa, Jenuuka u T. A. Coueranue GopM pa3IMyHOro reHe3rca o0pa3yeT reHeTHIeCKUi
tun penbeda. O reHesuce penbeda CyISIT MO €ro BHEITHEMY BHUY, I'€OJIOTHMYECKOMY CTPOCHHIO,
pazmepam (pUCYHOK 3).

O Bo3pacte penbeda cyauTh TpyIHEE, HO HEKOTOPHIC JJaHHBIE MOKHO IOJIYYUTh IO BHEITHEMY
BUY (OTHOCUTENIBHBIA BO3PACT), T. €. IO PE3KOCTH OYEPTAHUH, HATMYUIO MOKPOBHBIX PHIXJIBIX MTOPO/I.
AOCOITIOTHBII BO3PACT OIPEEIISETCS ¢ MOMOIIBI0 B3aUMOOTHOIIIEHHSI pelibed)a M TOPHBIX IOPOJI €ro
CJIaTalolNX, ¥ C MOMOIIBI0 OCOOBIX (HMaJCOHTOJIOTHYECKOT0, PAIUOYIIEPOTHOTO U T. J.) METOMOB.
Haubonbiiee 3HaYeHNE B HAYKE M MMPAKTHKE UMEET KOMIUIEKCHOE U3y4eHHE pelibeda ¢ IMOMOIIBI0 BCeX
MIEPEUNCIICHHBIX HanpaBicHuid. [Ipu n3ydeHun reoMop@oaoruu HeoOXoauMo U300pakeHne TeX WU
WHBIX (opM B BuAe mnpoduiei, auarpamm, Ojok-muarpamm, dotorpaduid u T. 1. ['padudeckue
M300pakeHUs] HE TOJBKO JOMOJHSIOT TEOPETHUECKUI Marepuai, HO COJAEPkKAT CaMOCTOATEIbHYIO
UHPOPMAIIHIO, TIPEICTABISAS JAOXOAYUBBIA U APPEKTUBHBIN CIIOCOO Tepenayn XapaKTePHBIX YepT
3€MHOM MMOBEPXHOCTH, €€ TUHAMHKH, a TAK)KE HApPaBICHUE T€OMOP(OIOrHYECKIX MPOIECCOB, CTaANN
pasButHs. [lodTOMy pHUCYHKH BO BpeMsl YYeOHBIX 3aHSTHIA, B KHHTraX, Y4eOHHMKaX HEOOXOIMMO
TIIATEIHHO M3Y4aTh W BOCIPOM3BOAMTH Ha Oymare. Kaxmyio dhopMy perabeda MOXKHO M300pa3uTh Ha
MIPOCTOM PUCYHKE, B IJIaHE U Ha TpoduIie (OMEepeyHOM H MPOJI0IBHOM) (PUCYH

[Ipu sTOM cremyeT MOJIb30BaThCS YCIOBHBIMH 3HAKaMH TOMOTPAPHUECKUX, T'€OJIOTHYECKHX,
reoMopdosIoruueckux kapt. Ha pucyHkax HE0OOXOAMMO MPOCTABIATH pa3Mepbl (MIIyOHUHY, IIUPUHY),
BBIJICJIATH IITPUXOBKOH TJIABHBIE AJIEMEHTHI, CTOMKHUE TUIACTHI U 1p. HeoOXo1mmMo mokaspIBaTh CTaauu
pa3BuTHs peibeda C MOMOIIBI0 JIMHUIA Pa3HOro THIA (CIUIONIHON, MyHKTHPHOW) WIIM IIBETA, CBS3b
PBIXJIBIX OTJIOKEHHI pa3HOTO reHe3uca ¢ penbedom, 3aBUCHMOCTD peibeda U PhIXJIBIX OTIOKEHUH OT
CTPYKTYPBI 36MHOM KOPBI M HOBEHIITMX TEKTOHHYCCKUX JBMKCHUH

[TouBooOpa3yOmMMH, WJIX MATEPUHCKHUMH, [OPOJAMH  HA3bIBAIOTCS  MTOBEPXHOCTHBIC
TOPU30HTHl TOPHBIX TIOPOJ, HAa KOTOPBIX M TIOJ BJIHMSHHEM KOTOPBIX OOpa3yroTcs mouBbl [lo
MIPOUCXOXKACHUIO TIOPOIBI TIOAPA3ICIAIOTCS Ha MarMaTHYecKue, MeTaMop(huieckrue U 0ca0ouHbIe.

MarmaTtu4yeckue ropHbie MOPOJAbI 00PA30BAIKMCH MPH OCTBHIBAHHH CJIOXKHOTO CHJIMKATHOTO
pacmjaBa BHYTPH 3€MHOM KOPBI WJIM Ha €€ TMOBEPXHOCTH. DTO MACCHBHBIC MOPOIBI Pa3IMYHON
CTPYKTYpHI (OT KpUCTaJUINYEeCKOH 10 amopdHoif). ITo xuMuyeckoMy cocTaBy OHHM BKJIIOUYAIOT TJ1aBHBIM
00pa3oM COeMHEHHS KPEeMHUs, aTFOMHHHS, JKEe3a, IEJIOYHBIX M IIEJTOYHO3EMENbHBIX JJIE€MEHTOB,
COOTHOILIEHHE KOTOPBIX B Pa3IMUYHBIX FOPHBIX MOPOAAX 3TOTO THIA BapbUPYET B JOBOJBHO IMIMPOKUX
npejernax, 4To CyIeCTBEeHHO BIHUSIET Ha MOYBOOOPa3OBaHHE.

Kucnvie maemamuueckue nopoosi XapakTepu3yloTCs BBICOKUM  COJEpKaHUEM OKCHJIOB
kpeMHus (Oonee 65%). B ux cocraBe npucyTCTBYIOT Kaluil, HATPU, Kene30, Kalablii, Marauii, grop,
6op, docdop, Oapuii, MonmubaeH u Apyrue saemeHThl. [louBbl, oOpasyrommecs Ha TPOAYKTaX
BBIBETPHBAHMUSA TaKUX TOPOJ,, HA TEPBBIX CTAAUAX CBOETO (POPMUPOBAHUS XapaKTEPUIYIOTCS
OTHOCHUTEIJIBHO BBICOKHM COJIEpKAHUEM Kallusi, CBA3aH-HOTO C MUHEpaJaMy T'PYMIIbI CIIO/ M MOJEBBIX
IIITaTOB, YaCTO B HUX NPUCYTCTBYET 3HAUYMTEIBHOE KOJIUYECTBO (ochopa M MHUKPOIIEMEHTOB, HO
HUYTOXKHOE COJepXKaHWE KalblUsd M MarHusa. B Xozxe jJanbHEWIIEro BBIBETPUBAHUSA U
MOYBOOOpA30BaHMUSA OHHM YTPAUMBAIOT IUIONOPOJUE, MPHOOPETAIOT KHUCIYI0 PEaKIHUI0 CPelbl,
BCJIEJACTBME  BBIMBIBAHMSA  INEJIOYHBIX M IIEJOYHO-3€MENBHBIX  JJIEMEHTOB  CTAHOBSTCSA
rpy003epHUCTHIMHU.

OcHosHble U YIbMpPAOCHOBHblE MazmamuyecKue nopoosl, B OTIMYHE OT KHUCIBIX, COJepXKar
MeHblIe okcujaa KpemMHHus (MeHee 52%). OHU OTHOCUTENBHO OOTaThl COEAMHEHUSIMU Kelesa,
Maprasia, Xxpoma, IuHKa, Menu. [IpoayKkTel BBHIBETpUMBAaHHUS U MOYBOOOpA30BaHUS HAa OCHOBHBIX U
VIBTPa-OCHOBHBIX ~MarMaTW4ecKWX IMOpoJax OBICTPO TMPHOOPETAOT TIMHHUCTBIA  XapakTep,
HAKaIUIMBAIOT 3HAUYUTENIBHOE KOJIMYECTBO TyMYyca, JUIMTEIBHOE BPEMsI COXPAHIIOT HEUTPATbHYIO MU
crabomienoyHyro peaknuto. [TouBel, 0Opa3oBaBIIMeCs HAa TaKHX MOPOJAX, OTIMYAIOTCS BBICOKAM U
YCTOMYHMBBIM TIJIOJIOPOTUEM.

Heckonpko WHaue MpOTEKaeT MOYBOOOPA30BAHUE HA CPeOHUX Mazmamuyeckux nopooax. Ha
MPOAYKTaX BBIBETPUBAHMS JTUOPUTOB U CHHUTOB YCIOBMS IOYBOOOpPA30BaHUS OJM3KM K TaKOBBIM Ha
KHCJIBIX MarMaTH4ecKHX TOpoJax, Ha aHJe3uTax — Kak Ha OCHOBHBIX. [louBooOpazoBaHme Ha



MarMaTUYeCKUX TOpPHBIX MOpOJax IPOTEKAET B OCHOBHOM B TOpHBIX paiioHax (Ypan, Aunraii,
tepputopus Bocrounoit Cubupu u T.1).

Metamop¢puyeckne MOpOAbI U IMPOIYKThl HX BBIBETPUBAHUS PEIKO CIIY)KaT B KadyecTBE
MaTepUHCKHUX s nouB. OHM Tak ke, KaKk U MarMaTU4eckue, BCTPEYalOTCS B OCHOBHOM B TOPHBIX
paifonax. Ha wmeramop¢uueckux mnopojax (HOpMUPYIOTCS pa3HbIE 10 CBOWCTBAM M IUIOJOPOIHIO
nouBbl. Tak, HaeHelicax u npoOyKmax ux Gvl8empusanus, N0 XUMHUYECKOMY U MHUHEPAIbHOMY
cocTaBaM OJHM3KUX TPaHUTAM, MOYBOOOPA30BaHUE MPOTEKAET B TEX )K€ YCIOBHAX, YTO M HA KHUCIBIX
MarMaTU4ecKux Mmopojax.

Kesapyumui, obnanas MIOTHBIM CIIOKEHHEM, OYEHBb CJIa00 IMOJBEPralTCs XMMUYECKOMY U
OHMOJIOrM4eCKOMY BBIBETPHMBAHUIO. 3a CUET (PU3NUYECKOIO BHIBETPUBAHUS U3 HUX 00pa3yrOTCs 0OJIOMKHU
pa3nuyHOi BenMuuHBI U (hopMbl. [1ouBBI Ha 3THX TOpOJAax KpailHE HHU3KOTO ILIOJOPOIHS, MUMEIOT
HEOOJIBIIYI0 MOIIHOCTB, Ipy00 kameHuctole. [1ogo0HBIM ke 00pa3oM MpoTeKaeT MoYBOOOpa30OBaHKE
HA po2osuKkax u npooykmax ux evieempusanus. Cranyvl QOPMHUPYIOTCS W3 Pa3NUYHBIX TOPOJ U
MUHEPAJIOB, UMEIOT HEOJHOPOAHBIH MUHEpaNIbHBIN cocTaB. [Ipu BBHIBETpUBAaHMM OHU PACHICTLISIOTCS
Ha TUIMTKU Pa3IMYHOTo pa3mepa U KoHdurypauuu. [Toussl, oOpasyronmecs Ha HUX, HEOJHOPOIAHBI 1O
JI0J0pOINt0, (U3UYECKUM, XUMUYECKUM M (U3HKO-XUMUYECKHMM CBOHcCTBaM. bricTpee Bcero
IIPOTEKAET TOYBOOOPA30BaHUE HA 2IUHUCMBIX CIAHYAX HU3KOW CTENIEHU MeTaMop(u3aum, MejIeHHEe
— Ha MOpojax, CoAepKallux OONbIIOe KOJMYECTBO KBapla M CIOJ. XapaKTepHOW OCOOEHHOCTHIO
TaKMX IOYB SIBJISIETCA IEOEHYaTOCTh U IUIMTHIKOBOCTh. Ha mpamopax co BpemeHeM oOpa3yroTcs
MOYBBI, OOJAJAIONINE TIWHUCTHIM TPAaHYJIOMETPUUYECKUM COCTAaBOM, BBICOKHMH 3amacamu Tymyca,
XOpOIIECH 3epHUCTON CTPYKTYPOU, HEUTPaTbHOM WM CIa0O0IIeIOUHON peakiueit cpeasl. Hemoctatkom
WX SIBJISIETCA JIeTKasl MOAATIMBOCTb BETPOBOM M BOJHOM IPO3HHU.

Ocanounbie MOPOABI OOPa30BATUCh HA IOBEPXHOCTH 3€MJIM M3 MarMaTHYecKux U
MeTaMOphUYECKUX TMOPOJA TMpU UX BBIBETPUBAHUM M JeHynanuu. OHH TMOKPBIBAIOT OCHOBHBIE
MIOBEPXHOCTU 3€MHOW CYIIM, U MO3TOMY [TOYBOOOPA30BATENIbHBIE MPOLECCH IPOTEKAIOT B OCHOBHOM
CBOCH Macce Ha 0CaI0YHBIX MOPOJax.

Ocaznousble MOPOABI Pa3JENSIOTCS MO CHOCO0Y OTJIOKEHHS Ha psJl TPyHH , HAa KaXJIoM u3
KOTOPBIX TOYBOOOpA30BaHNE MPOTEKAET CO CBOUMH OCOOEHHOCTSIMHU.

Jlenenrie TOYBOOOPA3YIOMIMX TMOPOJ MO CIOCOO0Y OTJIOKEHHUS ¢ BIUSHUIO Ha IPOIIECCHI
I0YBOOOpa30BaHUs

Ne Jlenenwne mo crnocoOy XapakTepHble Pacnpoctpanenue

n/n OTJIOKEHUS 0COOEHHOCTH Y BJIIMSIHME Ha CBOMCTBA ITOYB
DIoBUN KOPEHHBIX TTOPOJT Bcerpeuaercs Ha Bomopasaenax.
Bcerja 1meOHucT, Ha »mr0BUM KOpEHHBIX OPOJ
HecopTupoBaH. OOIOMKH ITOYBHI MAJIOMOUIHBI,

KOPCHHBIX TOPOJ MOCTCIICHHO H_Ie6HI/ICTBI, 6CIIHI:>I QJICMCHTaAMH

OnosuanvHule (21106utl) — .
VKPYITHSIOTCS K HU3Y, TIEPEXO/Is | TUTaHUS I PACTCHUM, HE

MPOAYKTHBI BBIBETPUBAHUA,

1 B CKaJIbHBIE MTOPOJbI. DIIIOBUN | 3aCOJIEHBI, TOABEPKEHBI
OCTaBIIIHECS] HA MECTE CBOETO
06Da3OBAHIS PBIXJIBIX TTOPOJT OoJiee 3pO3UOHHBIM Nporeccam. Ha
P OJITHOPOJIEH IO ANIOBUU KapOOHATHBIX MOPOJI B
TPaHYyJIOMETPUUECKOMY HEYEPHO3EMHOM MOJIOCE MOTYT

cocTraBy, c1abo oTaudaeTcs oT | (GOpMUPOBATHCS TEPHOBBIE
HUCXOJHOM TTOPOJIBI TIOYEI




Henosuanvhule (Oentosutl) —
PBIXJIBIE TIPOTYKTHI
BBIBETPUBAHMSI,
MIEPEHECEHHBIC BPEMEHHBIMU
BOJIHBIMH TIOTOKAMH CO
CKJIOHOB

3ajieraroT B BHE IIIJICHOB,
BBIKJIMHUBAIOLIUXCS] BBEPX 11O
ckJIoHYy. IMEIOT HEesICHYIO
KOCYIO CJIOMCTOCTb,
NapajuieIbHYIO CKIIOHY, CI1a0yIo
COPTUPOBAHHOCTH MaTepHalia.
Bnus no ckiony, B
3aBUCUMOCTH OT COCTaBa
TOPO/I, TPOUCXOIAT U3MEHEHUS
JICTIOBUS OT HIEOHUCTOrO,
JPECBSHOTO, CYIIECUYaHOTO JI0
JIECCOBUA-HBIX CYTJIMHKOB U
mH. YacTo B pazpese oOHa-
PYKHMBAIOTCS UCKOTIaEMbI€
ITOYBBI

ITouBEI HA IETIOBUH
JIOCTATOYHO MJIOJIOPOJIHBI, HO
94acTO MOTYT OBIThH
3aCOJICHHBIMHU, H30BITOYHO
YBJIQKHEHHBIMH C OJIU3KUM
YPOBHEM I'PYHTOBBIX BOJ

AnnmosuanvHule (annosuil)—
(hOopMHUPYIOTCS TOCTOSHHBIMH
BOJIHBIMU TIOTOKaMH

Paznuuarot aymroBuit

TOPHBIX U PaBHUHHBIX pek. Jliis
QJTIOBUSI TOPHBIX PEK
XapakTepeH rpyo000I0MOYHBIN
MaTepual ¢ rpeodsagaHueM
raJieyHuKa, caabas CoOpTUpPOBKa
Marepuana, OTCyTCTBUE YETKOU
cioucTocTtu. [l amioBus
PaBHUHHBIX PEK XapaKTepeH
0oJj1ee OAHOPOIHBIN
MUHEpAJIbHBIM COCTAB, YETKas
KOCasi CIIOUCTOCTb.
I'panynomerpuyeckuii coctas
pa3UYeH U 3aBUCHUT OT
CKOPOCTH TE€UEHHS PEK: B YCThE
YaCTHUIIbl MEJIbYE, YEM B
BEPXOBBSIX

[[Inpoko pacnpcTpaHeHbl HA
MTOBEPXHOCTH 3€MJIU B JIOJIMHAX
pek. I[TouBkl MOMM Ha TTIECHAHOM
aJTFOBUH O€IHBI DJIEMEHTAMHU
IMUTAHMs, HE 3aCOJIEHEI,
IOIBEPIKCHBI 3PO3UOHHBIM
nporeccam. AJTIOBHAIbHBIC
CMEIIIaHHBIC 10 TPAH-COCTABY
OTJIOKEHHMsI, boraye
OpPraHUYECKUM BEIICCTBOM.
ITouBsl HA HUX 00JIAAIOT
BBICOKHM ILIOIOPOJANEM, HO
MOTYT OBITH 3a00JI0YE€HHBIMH,
3aCOJIEHHBIMU,
nepeyBiIaKHEHHBIMH

Donosvie — MOPOJIHI,
chopMupoBaBIInecs B
pe3ybTaTe OTIOKEHUS
MaTepuaia, IPUHECEHHOTO
BETPOM:

- nepegesnHble NecKU

XapakTepusyrTcs Xopouei
COPTUPOBAHHOCTHIO, CITA00M
OKaTaHHOCTHI0. K HUM OTHOCST
BETPOBBIC OTIIOXKCHUA:
TeCYaHbIe, MbUIEBATHIE, PEKe
TJINHUCTBIC.

[Ipeobnangator
XOpOIIOCOPTHPOBAHHBIE
MeCYaHbIE YACTHIIBI C
OTHOCHUTECIIBHO OJHOPOAHBIM
MUHEPAIBLHBIM COCTaBOM, B
KOTOPOM TpeobiagaeT KBapil.

ITo4BEI Ha NTEpEBESHHBIX NECKAX
OeHBI JIEMEHTaMH NTUTaHUS
pacTeHuM, CUIBHO MOBEPKECHBI
BETPOBOM DPO3UH.
PacnipocTpaHeHsl B TyCTBIHHBIX
U MIOJIYIIyCTBIHHBIX paliOHax.




- Jjleccol

[IsimeBaTo-cyrnmuucTas
nopoaa, coaepxamas 10 50% u
0oJiee YacTHIl KPYITHOM TBLIH.
B Tommie geccoB
00HapYKUBAIOTCS TOTPeOCHHBIC
MIOYBBI, OCTAaTKU PaCTEHUI U
KUBOTHBIX

Cuyxat cyocTpaToM Jist
oOpa3oBanus HanboIee
IUTOTOPOJIHBIX ITOYB 3€MHOTO
mapa

Jleonuxoevie— 00J10MOYHBIN
Marepual, epeMeleHHbII
JICAHUKOM WJIM BOJIOW TIPH

ero TasHUH:
- MOpeHHble

OTnoxeHwsI, TPUHECCHHBIC U
OTJIO’KEHHBIC 32 CUET
NeSITeIbHOCTH JICTHHUKA,
COCTOSIIKE U3 00JIOMKOB
Pa3IMYHOMN BETUYUHBI U
(bOopMBL.

OTnoKeHHsI PHIXIIOro 00JI0-
MOYHOTO MaTepuaa, nepe-
HECCHHOTO JIBHKYILIUMCS
neaHukoM. COCTOSIT U3 cMecH
TJIMHBI, TIECKa, TPABUS, IIECOHS U
BAJYHOB B Pa3JINYHOM
COOTHOILIEHUH. MOTYT OBITh
KapOOHATHBIMH U
0e3kapOOHATHBIMHU.

Pacnpoctpanens! B paiioHax,
MOABEPTaBIIUXCS OJIEJICHEHUIO.
DOpMHUPYIOTCS CHIIBHO
3aBaJIyHEHHBIE, 4aCTO
3a00JI04YE€HHBIE [TOYBBHI.
OtcyrcTBUE KapOOHATOB
HEeOJIaronpusITHO CKa3bIBACTCS
Ha CBOMCTBax IIOYB,
CHOCOOCTBYET YCHIICHHUIO
noazoMcToromnpoieccca. Ha
recyaHbIX Oe3KapOOHATHBIX
MOpPEHaX Pa3BUBAIOTCS MIOYBbI
KpaiiHe OeHbIe DIIeMEHTaMU
nutaHus. Ha kapOoHaTHBIX
MopeHax pOpMUPYIOTCS
Hau0oJIee MI0JOPOIHBIE T0YBBI
30HBI.

- Qpiosuo-ensyuanvivie —
MEPEOTIIOKCHHBIE TaTBIMH
JICAHUKOBBIMHU BOJaMHU B
KpaeBOM 30HE JICTHUKOB

- 03€PHO-IeOHUKOBbLE—
o0pa3oBaIuCh B
MPUIICAHUKOBBIX U
HA/IJICIHUKOBBIX 03€pax

OT MOpEHHBIX OTJINYAKOTCS
CIIOUCTOCTBIO, JIy4-
IEHOKAaTaHHOCTBIO
00JIOMOYHOT0 MaTepuana,
OTCOPTUPOBAHHOCTHIO
00JIOMKOB I10 KPYITHOCTHU U
Mmacce.

IIpencraBieHsl IEHTOUHBIMU
[JIMHAaMU, CYTJIMHAMU,
CyIecsMU. XapaKTepU3yOTCs
YETKOM TOPU30HTAIbHOM CIIOUC-
TOCTBIO C YEPEIOBAHUEM CIIOEB
TJIMHBI U TIeCKa

Berpeuarores B npenenax
MaKCUMaJIbHOT'O OJIEICHEHUS Ha
TEPPUTOPHUU EBPOIIECUCKON
yactu Poccun u 3anaaHo-
Cubupckoit HU3MEHHOCTH.
[TouBsl Ha HUX
MaJIOTUIOIOPOIHBIC, OCTHBIC
TYMYCOM, 3JIEMEHTaMHU
MMUTAaHU, MAJIOBJIATOEMKH,
4acTO Ha TaKMX MOPOJax
dbopmupyroTcs 00JI0THBIE
MOYBBI.

Haubonbiiee pacipoctpanenue
MOJIYYUJIA B €EBPONIEHCKOM 4acTH
Poccun, [Mpubantuke. Ha Hux
bopmupyroTcs
MepeyBIa)KHEHHBIE, YACTO
3a00JI04YE€HHBIE TOYBBI

Mopckue— nopopl,
OTJIO’)KEHHBIC B MOPCKHX
OacceifHax:
- OpesHuUe nopodbl MOPCKO2O
NPOUCXOAHCOCHUS

NmeroT pasHblil
rpaHyJIOMETPHUYECKUM,
XUMHYECKUM U MUHEPAJIbHbBIN
COCTaBbI, PA3JINYHYIO CTEIICHb
3aCOJICHUS.

IInoTHBIE, BKITFOYAIOT
OCTaTKH MOPCKOU (hayHBI U
(bmopbI, UMEIOT TPUMECH

[upxopacnpocTpaHeHbl, Ha
maTdhopMax MOKPHITHI
KOHTHHEHTAJIbHBIMHU OCaJIKaMHU.
[Tpu ropoo6pa3oBaTeabHBIX
nporeccax 1 AeHyaliu
BBIXOJISIT Ha TIOBEPXHOCTh U
SIBJISIIOTCSI I0YBOOOPA3YIOIIMMHU.




W3BECTH U JIETKOPACTBOPUMBIX
coJleil.

6 - Mopckue yuemsepmuunvie |VIMEIOT SICHYIO PacnipocTpanensl 1o
OMI0JICEeHUS TOPU30HTAIILHYIO CIIOUCTOCTh U | 10OEPEKbSIM COBPEMEHHBIX
XOPOLIYIO ITOCIOUHYIO Mmopeii. Ha Hux ¢popmupyrorcs
OTCOPTUPOBAHHOCTH, PA3HbI | [TOYBHI 3aCOJICHHOTO PsiAa
IPAHYJIOMETPUYECKUM COCTaB
(OT TraJICYHUKOB JI0 TJIMH),
3HAUUTENIbHYIO 3aCOJIEHHOCTb
7 OTnnyaroTCs TAKEIbIM [IInpoko pacnpocTpaHeHbl B
rpaHyJIOMETPUYECKUM 3anaanoit Cubupu, Kazaxcrane.
COCTaBOM C BBICOKUM Ha o3epHbIX HE3ac0JIEHHBIX
OsepHble— TOHHBIE KOJMYECTBOM MIIUCTOU nopoaax GopMUPYIOTCS TOUBbI
OTJIOKEHUS BBICOXINX WIH | (pakiuu. iMeroT CpPaBHUTEIBHO OoraThie
BBICBHIXAIOIINX 03€p TOPU30HTANIBHYIO WIIK CJIETKa  |3J€MEHTaMU MUTaHUs, HO YacTo
BOJIHUCTYIO CIIOUCTOCTh, YAaCTO |IMEpeyBIaXKHEHHbIE, Ha
C OPraHOT€HHBIMH MPOCTIOSIMH. |3aCOJICHHBIX — COJIOHIIBI U
MoryT OBITh 3aCOJICHHBIMH COJIOHYAaKU
8 Crnararot KoHychl BeIHOCA. OT
BEPIIMHBI KOHYCOB K HX
[ITupoko pacrpocTpaHEeHkI B
IIponosuanvrvie— TTOTHOXKHIO
. TOPHBIX H MPEATOPHBIX
OTJIOKEHUSI BPEMEHHBIX IpaHyJIOMETPUYECKUI cOCTaB
obnactsax. Ciyxat
IpA3EKaMEHHBIX BOJIHBIX 00JIOMOYHOT0 MaTepuana . .
- MOYBOOOpa3yroIIei mopoaon
IIOTOKOB (ceJieit) B TOPHBIX HU3MEHAETCA OT KAMEHUCTOTO C
. JUIS Pa3INYHbIX O
paiioHax WK B yCThAX MeCYAHO-TIIMHUCTHIM
IJI0JJOPOJIMIO [T0YB, YacTO
OBparo-0aJo0YHbIX CUCTEM 3aroJHUTENEM J10 00Jiee TOH-
3aCOJIEHHBIX
KHX U OTCOPTHUPOBAHHBIX
0CaJIKOB
9 |KoanwosuanbHble— IPOTYKTHI Ha nannbix mopomax
POLLYK I'e100BEIE U HIEOHUCTO- 1 POa
BBIBETPUBAHHUS, CMEIICHHbIE (bopMHpYIOTCS HU3KO-
TIIBIOOBBIE OCBHITIH, IIUPOKO
BHU3 I10 CKJIOHY 101 IJI0JJOPOJIHbIE KAMEHHUCTHIE
Pa3BUTHI HA TOPHBIX CKJIIOHAX
BITUSTHUEM CHIIBI TSXKECTH MOYBHI TOPHBIX CKJIOHOB
10 Cocrosr u3 necka (90-60% u | @opMupyroTcs pa3JInyHble MO
Cyenunku— peIxiibie Moo Ible | TAMHUCTHIX YacTuIl (10-30%). |T10J0pPOAUIO TIOYBHI.
KOHTUHECHTAJIbHbBIE Conepixar 3HAUUTEIbHYIO OO6paboTka 3aTpyAHEHA H3-3a
OTJIOKEHUS: pUMech OECIOPSA0YHO HaJU4Ms BaIyHOB.
- CY2NIUHKUBATYHHbLE- pacnpe/ieIeHHbIX BalTyHOB. [TokphIBatOT MaTOMOIIIHBIM
OTJIOKEHUSI MOpEeH, HO MoryT |He conepkat BayHOB, HE MJIAIIOM Pa3JIMYHBIE SJIEMEHTHI
WMETh U UHOW TeHE3UC CJIOUCTHI, TUIOTHBIE, penbeda B obmactu
- NOKPOGHYBIE CY2IUHKU— KpYIHOOPEXO0BATOMN MU YETBEPTUYHBIX OJIC/ICHEHUH.
OTJIOKEHUS JPEBHUX MpU3MaTHYECKON CTPYKTYphl.  |YacTo Ha HUX 0OpazyroTcs
OJIeJICHEHU MoryT ObITh KAPOOHATHBIMU U | IOA30JUCTHIC U CEPBIC JIECHBIE
0e3kapOOHATHBIMHU TTOYBBI
11 |Aumponozemvi—

HCKYCCTBEHHbBIE TPYHTHI,
CO3JJaHHBIC YEJIOBEKOM Ha
MeCTax pyJHUKOB, IAXT,
TOPHBIX BBIPAOOTOK U T.1.

I/ICKYCCTBGHHLIC I'PYHTBI 4aCTO
3arpA3HCHEI TAXKCIbIMA
METallIaMu, IE€CTUIIUAaMU,
AJOXHUMUKaAaTaMH

B cooTBeTcTBUU C
30HAJILHOCTHIO HA ATUX TIOPOJIax
dbopMuUpyIOTCS pa3INyYHbIe
MMOYBBI




HppurannoHasie 0cajKu Ha
OpPOCHUTENBHBIX CHCTEMAaX

Kpowme nenenust o cnoco0y OTI0KEHHUs, BCE TOYBOOOPA3YIOIIUE TOPOIBI Pa3AesTCs Mo
XUMHYECKOMY, TPaHyJIOMETPUICCKOMY U MHHEPAITBHOMY COCTaBaM, a TaKXke 10 UX CTPOSHUIO.

[To xXuMHYeCKOMY COCTaBY OHU MOT'YT OBITh:

— kapoonamuvimu («BckumaT ot 10%-noit HCI);

— bezxapoonamuvimu (He B3aumozeictBytot ¢ 10%-noit HCI);

— He3aconenHbiMU (B X COCTaBE HET JIETKOPACTBOPUMBIX COJIEH);

— 3aconeHHbimuy (COEPKAT JIETKOPACTBOPUMBIE COJIH );

— 2UNCOHOCHbIMU (CONIEPKAT KPUCTAIUIBI WM JPyrue 0Opa3oBaHuUs TUIICA);

— oeneeHHvIMu (COAEPIKAT TOTyOOBATO- WM 3€JICHOBATO-CU3bIC MATHA 3aKUCHBIX U PKABBIC — OKHUCHBIX
dopM xernesa).

[o epanynomempuueckomy cocmagy OPObI OBIBAIOT SAUHUCTIBIMU, CY2AUHUCTIbIMU,

necuaHvlMu WA CYnecyanbiMi.

[lo munepanvromy cocmagy OHM IENATCS HA MOHOMUHepaibHble (KAOTMHUTOBBIC,
MOHTMOPWIJIOHUTOBBIC U T.J1.) H NOAUMUHEPATIbHblE, COCTOSIINE N3 MHOTHX MUHEPAIOB (BCTPEYAIOTCS
Jaie, 4eM MOHOMH-HEPaJIbHBIC).

[To cmpoenuio mouBooOpa3yroIIHe TOPOIBI OBIBAIOT:

— 00HOUIeHHHbIMU (BCSI TOJIIIA OJTHOPOJIHA MO MTPOUCXOKIACHUIO, TPAHYJIOMETPHYECKOMY COCTaBY U
CBOMCTBaM);

— 08yunenHbiMu (Pa3IMYHBIE 110 CIIOCO0Y OTJIOKEHUS, CBOMCTBaM M IPaHyJIOMETPUIECKOMY COCTaRBY);
— MHO20UIeHHbIMU, UMEIOIIUMHE OoJiee IBYX ciaoeB. CTPOCHUE MOPOIBI BIUSET HA paCcIIpE/ICICHUE H
NepeIBIIKEHUE BIard B TIOYBE, MUILEBOW PEXKHUM U T.1I.

[Tpu ompenencHUy MOYBOOOPA3YIONINX MMOPOA HEOOXOJAUMO PA3ACTUTh MX IO MPOUCXOXKICHUIO
(Marmatudeckue, MeraMoppHuUecKue, ocagouHblie). Mcmonb3ys nanHble Ta0Jl. , BBIICIUTE MTOPOJIbI MO
Croco0y OTIIOKEHUs. B BBIIEICHHBIX Tpylnax OMPEIeIuTe pa3Mep OO0JIOMKOB M HX COOTHOIICHUE
MyTeM pacceBa Ha KOJOHKE CUT C pa3HBIMH IuaMeTpaMu oTBepcTuil. [IpoBepbTe, Kak Kakaas U3 Iopo.l
B3auMmozeiicteyer ¢ 10%-noit HCl, ormMeTbTe Hanmmume rurica u orjeeHus. J[aHHbIE ompeneneHus
3aHecuTe B TabII.

CB0iicCTBa 0CHOBHBIX MOYBOOOPA3YIOIIUX MOPOT

Crnioco6 B3aunmo-
No Pazmep . WNubie Ha3zBanue
n/m o0pasoBanus 00JIOMKOB Hser JICHCTBHC MIPU3HAKU MTOPO/IBI
(oTHOMXKEHUS) ¢ HCl P PO
1 2 3 4 5 6 7

(I)opMa npeacTraBJICHUs pe3yabTaTa: 3all0JTHCHHAA Ta6J'II/II_Ia

Kpurtepun onenkmn:

O1eHKa «OTIIMYHOY BBICTABIISCTCS:

— cojaepkaHHe pabOThI COOTBETCTBYET 3aJaHHOW TeMaTuKe, OOYyJarolIMiics MOKa3bIBaeT
CUCTEMHBIE U TOJIHBIE 3HAHUS U YMEHHSI 110 JAHHOMY BOTIPOCY;

— pabota opopmiieHa B COOTBETCTBHH C PEKOMEH IAIUSIMU TIPETIOIaBaTEeIs;

— 00BeM pabOThl COOTBETCTBYET 3aJJaHHOMY;

— Marepwall H3JI0XKEH YEeTKO, pPAlMOHAIBHO, OTpPaKeHa CHpPaBEIJIMBOCTh U MPaBIUBOCTH
BBIBOJIOB.

O1eHKa «XOPOIIIOY» BBICTABIISETCS:

— cojaepxaHue paboThl COOTBETCTBYET 3a/1aHHON TEMaTHKE;




— oOyyaromuicsi JOMyCKaeT HeOONbIINEe HETOYHOCTH WJIM HEKOTOpble OHIMOKH B JaHHOM
BoIpoce (HeOJHOPOTHASI BRIOOPKA);

— MaTepuall HM3JI0XKEH YEeTKO, paIlMOHAJIBbHO, OJHAKO B BBIBOJAX HE BE3Je MPUCYTCTBYET
CIPaBEAIMBOCTh M MIPABIUBOCTb.

— B 0 opMIICHUH pabOTHI AOMYIICHBI HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJAHHOMY WJIM HE3HAYNTEIILHO MEHBIIIC,

OueHka «yIOBIETBOPUTEIEHOY» BBICTABIISCTCS:

— coaepxaHue pabOTbl COOTBETCTBYET 3aJaHHON TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENIbHBIC AJIEMEHTHI MO COJACPKAHUIO PA0OTHl WJIM MaTepuan MO TeME H3JI0KEH HEJIOTMYHO,
HEUYETKO MPEJICTaBICHO OCHOBHOE CO/IEpKaHNE BOIIPOCa;

— pabota oopmiieHa ¢ omHUOKaMu B OOPMIICHHU;

— 00BbeM paboThl 3HAUYUTEIHHO MEHBIIE 3alaHHOTO (OTCYTCTBYIOT BBIBOABI IO TI'paU4ecKUM
pe3ynbTaTaM aHalu3a).

O1eHKa «HEYIOBIETBOPUEIIEHOY BBHICTABIISETCS:

—HE pacKpbiTa OCHOBHAs TeMa PadOTHI;

—odopmMiIeHre padoThl He COOTBETCTBYET TPeOOBaHMS IPEIOIaBaTEeIIs;

—00BeM pabOTHI HE COOTBETCTBYET 33aHHOMY.



Tema 4. OcHoBbI reomopdosiorun
IIpakTHyeckoe 3ansaTue 9
«M3yyeHne rugporeoJIOri4ecKuX KapT. AHAJIU3 JMHAMHMKH U Ie0J10rH4ecKou
AeTeJIbHOCTH MOA3eMHBIX BOI»

Heﬂb: IIOHUMAThb T'HAPOJIOTHNYECKHUEC KAPThI.

Bbinosinus padory, Bel Oyaere:

YMCTb: 4YUTAaThb TUAPOJIOTMYCCKHUEC KapThl W NPOBOAUTH aHaIW3 JUHAMUKH JOCATCIBbHOCTH
MO/I3EMHBIX BOJ]

MarepunanbHoe obecrnieyeHue:

MynsTuMeANIHbIE CPEACTBA XPAHEHHUs, TIepejaun U IpeCTaBlIeHus HHPOPMAIUH.

yqe6HO-MeTOZ[I/I‘-IeCKaSI AOKYMCHTAlHA, JUIAKTHUICCKUC CPCACTBA.

3aganmue:

['maporeosornyeckue KapThl SIBISIOTCS OCHOBHOM (OpMOM rpaduyuecKoro H300paKeHUs
pe3yabTaTOB  THUAPOTEOJNOTHMYECKOW CcheMKkH. OHH  JODKHBI  OTpaXkaThb  pacHpocTpaHEHUe,
MOCIIEI0BATENBHOCTh, YCIIOBUSL M TIIYOWHY 3aJieraHus, a TaKKe KaueCTBEHHBIE M KOJIHMYECTBEHHBIC
XapaKTepI/ICTI/IKI/I BCEX BBIACIKIEMBIX B COOTBETCTBHUHU CO CTpaTI/I(l)HKaIIHOHHOI;'I CXCMOI>'I BOOJOHOCHBIX
TOJILI ¥ BOJJOYTIOPOB B MpeeiaxX 3alaHHOM TITyOHHBI KapTHPOBAHUS.

B 3aBucumocTH OT CIOKHOCTH MPUPOJHBIX YCIOBUHM, IIIyOMHBI U J1€TAIBHOCTH KapTUPOBAHUS
COCTABJISIFOTCS COBMEILICHHBIE WM PACWICHCHHBIC THUIPOTCOJIOTHUYCCKUE KapThl, Ha KOTOPBIX
COOTBCTCTBCHHO IIOKA3bIBACTCA HCCKOJIBKO HWJINX OAWH K3 BBIACIIACMBIX BOJIOHOCHBIX KOMIIJICKCOB
(ropuzonTOB). COBMEIIEHHBIE KAPThl OOBIYHO COCTABJISIOT JUJISl OTAEIBHBIX CTPYKTYPHBIX SIPYCOB, JJIS
HOpO[[ I-IeTBepTI/ILIHOFO u I[O‘-IGTBCpTI/I‘-IHOFO B03paCTOB. 9Ta)KHOCTI) pacnonomeHm{ BOOJOHOCHBIX
KOMIUIEKCOB (TOPU30HTOB) OTOOPaXarOT METOJOM «IIPOCBEYMBAHUNY» (PUCYHOK), TIOCTPOCHHEM KapT-
cpesoB, JIMHUAMHAU KOHTypOB nuT.Il..

Cxema o0TOOpaXeHHS ATAXKHOCTH BOJOHOCHBIX KOMILJIEKCOB (TOPU30HTOB) METOJOM
«mpocBeurBaHus» (mo A.M. OBuUMHHHMKOBY): 1 — BOJOYNOpHBIE JOKEMOPHUICKHE OTIIOXKECHHUS;
BOJIOHOCHBIE KOMILIEKCHI OTJIOXKEHHH; 2 — IEBOHCKUX; 3 — KAMEHHOYTOJIbHBIX; 4 — IEPMCKHUX.

I'maporeonornyeckre KapTbl COCTABIISIOTCS B OKOHYATEIbHOM BHJIE HA OCHOBE IOJIEBBIX KapT,
CpeIu KOTOpPbIX OCHOBHBIMU SIBJISIIOTCS KapThl (DaKTHMUECKOro MarepHuaia, BOJIOINYHKTOB U
pacuJICHEHHbIE WM COBMEILIEHHBIE THMJIPOr€OJOTMYECKHE KapThl, a BCIOMOIaTElIbHBIMU —
reoMop(dooruueckue, reoaoruueckue, JaHaQTHO-UHANKAIIMOHHBIE U ApYyTHUE.

['maporeonornueckue KapThl pa3AesstoTes: no MacmTady Ha 0030pHbie (1:1000000 u menbue),
menkomacmTabusie (1:500 000 — 1:1 000 00), cpemuemacmrabusie (1:200 000 — 1:100 000),
kpynHomaciitabusie (1:50000 u  kpymHee); MO Ha3HAYCHHIO W COACPKAHMIO Ha O0Omue u
crenuagbHble; Mo croco0y rpaduueckoro oGopmMieHHsT Ha COBMEIICHHBIE M PACUWICHEHHBIE; IO
000CHOBAaHHOCTH (PAKTUUECKUM MaTepHalloM Ha KOHAMWIIMOHHBIE U HEKOHAULIMOHHBIE. TpeboBaHus K
TUIPOTEOJIOTUYECKUM KapTaM M WJUIIOCTPUPYIOLUIUM HX MPOPHISIM COOTBETCTBYIOIIMX MaclITaboB
(KOHIMIIMK) YKa3bIBAIOTCS B CIEHHUAIBHBIX MHCTPYKIHMSIX M pPyKOBOACTBaXx. B olmem cioydae
KapTorpauueckue MarepHalbl C MOSCHUTENIBHOM 3amUCKOM TOJDKHBI 0OecreunBaTh PELIEHHE BCEX
3ajJa4, MOCTABJICHHBIX Mepel THIPOre0IOTHYEeCKO CheMKOW COOTBETCTBYIOILET0 MacIITada.

EnuHOl MeTOAMKM COCTaBJIEHUSI THAPOTEOJIOTUYECKUX KapT He cyiiecTByeT. Hambomibimmm
pacrpocTpaHEeHHMEM Ha TpaKTUKE TOJb3yeTcsl  CTpaTUrpado-ruIporeoIorndeckuii  MpUHIUI
KapTupoBaHus. Ha 3THX KapTax IIBETOM IOKa3bIBae€TCS PACIpPOCTPAHEHHE OCHOBHBIX BOJOHOCHBIX
TOPU30HTOB, KOMIIJIEKCOB M BOJOYINOPOB B COOTBETCTBHUM C HX JIUTOJIOTO-CTpaTUrpaduiyecKuM
nosiokeHneM. OcTanpHble CBEJIEHUSI 0TOOPaKat0TCsI ¢ TOMOUIBIO PA3JIMYHBIX YCIOBHBIX 0003HAYEHUH.

B coorBercTBMM ¢ MeToAMYeCKMMH ykazaHusMmH, paspabotanneiMu BCEI'MHI'EO,
COCTAaBJISIFOTCS JINCTHI TOCYTAPCTBEHHOM Truaporeosornueckoi kaptel MacmTada 1:200 000. CormacHo
ATOW METOAMKE Ha THIPOreoJorudeckux kaprax macmrabos 1:1 000 000 — 1:500 000, 1:200 000 —
1:100 000 u 1:50 000 pexkoMeHIyeTCs OTOOpakaTh CISAYIONINE TaHHBIC:



1. ITo mnomaau — pacupoCTpaHEHNE KapTUPYEMBIX BOJOHOCHBIX TOPU30HTOB (KOMILJIEKCOB) U
0€3BOJHBIX BOAONPOHMLAEMBIX IOPOJ C YKa3aHWEM MX BO3pacTa (IOKa3 I[BETOM U I[BETHOH
TFOPU30HTAJIBHOM IITPUXOBKOW), a TaKkKe€ MHUHEpAIU3aluy I[EPBOrO0 OT IOBEPXHOCTH 3EMIIH
BOJIOHOCHOTO TOpH30HTa (KOMILJIEKCAa) B M30JMHMAX MM KparmoMm. Kpamom wu3oOpaxaercs
MUHepanu3anus (Cyxoi octatok) B rpaganusx: mo 0,1; 0,1-0,5; 0,5-1,0; 1-3; 3-5; 5-7; 7-10; 10-15; 15-
35 u 6onee 35 r/m.

2. B Toukax — BOJOIYHKTHI C YKa3aHHEM WX HOMEpa, JeOHTa B JI/C, BEIMYUHBI IMOHKCHHS
YPOBHsSI BOJbl B M, INIyOHMHBI 10 BOJbl B CKBAXHMHAX M KOJOALAX B M, MUHEpaIM3alUU B I/,
re0J0rM4ecKOro MHAEKCa BOJOBMELIAIOUIMX IOpPOJ, XMMHUYECKOTO COCTaBa BOJbI (LIBETOM BHYTpU
3Ha4yKa BOJOIYHKTA).

3. JluHuAMH — TpaHUIBl PACHPOCTPAHEHUS BOJOHOCHBIX T'OPU3OHTOB, 3aJICTalOIIMX HMKE
IIEPBOrO OT IOBEPXHOCTH, U THAPOU3OTHUIICHI TPYHTOBBIX BOJ; CTPEJIKAMH — HAIIPABJIICHUE JBUKCHUS
IIO/I3€MHBIX BOJI.

JlononHUTENPHO HA  TMAPOrEOJOTMYECKMX KapTrax MOTYT IIOKa3bIBaThCS  ILIOLIAAM
pacnpoCTpaHEHUS! MHOTOJIETHEH MEp3JIOThl, TAJMKOB, JMH3 IPECHBIX BOJ, YYAaCTKH MPOSBICHUS
KapcTa, BEpXOBOJIKH, OIOJI3HEH U Apyras HH(opMarus.

KapTel compoBOXIAarOTCS THUIPOreOJOrMUYECKMMM  pa3pe3aMu, KOTOPbIX OToOpa)karoTcs
0COOEHHOCTH I'€OJIOTMYECKOr0 CTPOEHHUS, JIUTOJOro-(halaabHble U3MEHEHHUS U THIPOTre0OTHIecKre
YCIIOBHSI TI0 ONPEACTICHHBIM MpOQWIsSM, OPHEHTUPOBAaHHBIM TaK, YTO HAa HHUX HaumOojee MOJIHO
OTpa)KaIOTCsl YCJIOBMsl 3aJ€TaHusl, PaclpOCTPaHEHUs, NMUTAHUSA, Pa3rpy3KHM M B3aMMOOTHOLICHHE II0
BO3MOXXHOCTH BC€X MWJIM HAuOOJbIIEr0 KOJIMYECTBA KapTHUPYEMbIX BOJOHOCHBIX TOPU30HTOB H
KOMILJIEKCOB.

B kadecTBe WIUIIOCTPALMOHHBIX MAaTEPUAJIOB JIOMOJHUTENIBHO MPEACTABISAIOTCA KapThl
IIbE30M30TUIIC, TIIYOUH 3ajeraHusl MO/A3EMHBIX BOJI, BOJOOOMIBHOCTH, BOJIOIIPOBOJAUMOCTH, PECYPCOB
MOJ3EMHBIX BOJ; THUIPOrE€OJIOrMYECKOr0 pallOHMpPOBaHMSI IO YCIOBHUSM BOJOCHAOXEHUS W
MEJIMOPATUBHOIO OCBOCHMSI TEPPUTOPHHM, JaHIIA()THO-UHAMKALMOHHAS, TeoMopdosornyeckas,
CTPOEHMS 30HBI a’paluy, peiabeda KPOBIM U MOJOLIBBI BOJOHOCHBIX TOPU30HTOB U BOJIOYIIOPOB,
PazMoruAPOreoIOrNYeckoro OMnpoOOBaHUs, T'HIPOXMMHUYECKHE M Jpyrue CclelualbHble KapThl,
METOJIMKA COCTaBJICHUSI KOTOPBIX BBIOMpAeTcs C Y4eTOM KOHKPETHBIX OCOOEHHOCTEH KapTHpyemoi
TEPPUTOPUH.

Mertonuka Beecoroznoro reonornueckoro uacruryra (BCEI'EN), ocHoBaHHas Ha BbIJIEIEHUU
U TO0Ka3e paclpOCTPaHEHUs] BOJAOHOCHBIX KOMIUIEKCOB (TOPU30HTOB) MO THUMaM (OPMHUPYIOIIHUXCS B
HUX TOJ3E€MHBIX BOJ (IUIACTOBBIX, TPEHIMHHO-IUIACTOBBIX, TPEIIMHHO-KUJIBHBIX U Jp.), MOJIydnsa
MEHbLIEE PaCIPOCTPAHEHUE.

Meronuka cOCTaBiI€HMsI CHEIHAIbHBIX THUAPOTEOJIOTUYECKUX KapT B KaXKJIOM KOHKPETHOM
Cllydae OIpEAEIAETCS NPEeXAE BCEro COAEpKAHMEM M LENEBbIM HazHaueHHEeM KapT. [lockosbky
coJlepKaHME M 3a/add  CIEHUAIU3UPOBAHHBIX KapT pPa3HOOOpa3Hbl, €AWHOW METOAUKH HX
COCTaBJIEHMS, KaK YK€ TOBOPUJIOCH, HE cylecTByeT. OTHAKO IIPU COCTaBJICHUH CIIELUATN3UPOBAHHBIX
THIPOTEOJIOTUYECKUX KapT HEOOXOJUMO CJel0BaTh OCHOBHOMY IPaBUJy — LIBETOM IIOKa3bIBaTh
OCHOBHBIE T'HJIPOT€OJIOTUYECKHE DJIEMEHThl WIM  (AKTOphl, MPEAONpeAesAIolIne pelIeHue
MOCTaBJIeHHBIX 3aaay. [locrienoBarenbHOCTh MPUMEHEHHUs JAPYTrUX 3HAKOB BBIOHMpAaeTcs C Y4eToM
o0ecrieyeHnss HarJIIJHOCTH THAPOTEOJIOTHUYECKUX JaHHBIX, CTENEHH UX BaKHOCTH U LIEJIEBOTO Ha-
3HAYEHUS KapThl.

MenkomacmTabHble M B MEHbIIEH Mepe cpenHemacuTaOHble OOIIMe THIPOreoOTHYEcKue
KapThl IIHPOKO HCHONB3YIOTCS IJI TEOPETUYECKUX O000OIIEeHUM, MEepCIeKTUBHOIO IJIAHUPOBAHUS
TUPOTEOJIOTUYECKUX W JIPYI'MX BHUJAOB MCCIENOBAHUN, COCTABJIEHUS TE€HEPAIBHBIX CXEM
KOMIUIEKCHOTO HCMOJIb30BaHUS U OXpaHbl BOJHBIX PECYpPCOB U HAPOJIHOXO3SWCTBEHHOTO OCBOEHUS
OT/ENBHBIX TEPPUTOPHI, MOCTPOCHUS PA3IUYHOIO POAA CBOJHBIX OO30pPHBIX KapT MO TEPPUTOPUHU
CCCP B 1es10M 1 110 OTJEIBHBIM KPYIHBIM €T0 PETHOHAM, JUIsl THAPOT€0JIOrM4eCKOr0 PalOHMPOBAHNUS
TEPPUTOPUI U PELIEHNS MHOTUX JIPYTHX 3a]ad.

Cpeane- M KpynmHOMAcIITaOHbIE T'HAPOTEOJIOTUYECKUE KapThl HCHOIb3YIOTCS, TJaBHBIM
o0pa3oM, Kak HaJeXHas OCHOBA Ui TEKYIIErOo M IEPCIEeKTUBHOTO IUIAHUPOBAHMS JalbHEUIINX



THIPOTEONIOTUYECKUX M JIPYTHX BUIOB TEOJIOTOPA3BEAOYHBIX pPadOT, I THAPOTEOIIOTUYECKOTO H
TEXHUKO-3KOHOMHUYECKOTO OOOCHOBaHHUS pPa3HOOOpPa3HBIX BOJOXO3SMCTBEHHBIX MEPONPUITUHA H
CTPOUTENBCTBA MH)KEHEPHBIX COOPYKEHUHM, JJIs OLIEHKH EeCTECTBEHHBIX U JKCILTyaTallMOHHBIX
PECYPCOB MOA3EMHBIX BOJI, AJI1 YTOUHEHHUS THAPOTeOIOTHYECKOr0 palOHUPOBAHUS U PEHICHUS] MHOTHUX
JIPYTUX CICIHAIbHBIX 3aja4.

[IpexpacHbIMH TpUMEpaMH CBOIHBIX OO30PHBIX THAPOTEOJIOTUYECKUX KAapT U BBINOJIHEHUS
THJIPOTEOJIOTUYCCKOTO PAHOHUPOBAHMS CIYXKAT KapThl, COMPOBOXKIAIONINE MOHOTpapUIeCcKoe
onucanue teppuropun CCCP pa3nuuHbIX peroHoB. B OCHOBY cocTaBlieHHs 3THUX KapT MOJIOXKEH
OTPOMHBIN (DaKTUYECKUH MaTepuana MO TMOJ3EMHBIM BOJAM, B TOM YHCJIE U PE3YJIbTaThl MEIKO- H
cpenHemaciitabHoro kaptupoBanust tepputopur CCCP. MacmTa® cOCTaBIE€HHBIX AJS Pa3iHMuHbIX
PErHOHOB IUAPOTeoIOrHYecKuX Kapt usMmensercs ot 1:2 500 000 go 1:500 000.

Ha ocHoBe O0030pHBIX THIPOTEOJOTHYECKHMX KapT PEruoHOB M 0000IIEeHUs MaTepuasioB
PETHOHAIBHBIX MCCIEIOBAHUN COCTABJICHBI CBOJHAS OOIas TUAPOTCOIOTHYECKas KapTa TePPUTOPUU
CCCP B macmta6e 1 : 5 000 000 u mMpOTHBIN THIPOTEOJIOTMIECKUI pa3pes3, MOCTPOSHHBIC HA €TMHOM
CTpaTU(UKAIMOHHOW CXEME THAPOTEOIOTHYECKOTO pPACUWICHEHUS W3YYCHHOTO TEOJIOTHYECKOTO
paspes3a, KapTa MOJyJed OHKCIUTyaTallMOHHBIX PECypcoB MOA3eMHBIX Boj (macmTad 1:5000000),
0030pHBIE KapThl MUHEPAILHBIX U TepMalibHbIX Bog CCCP (macmTab 1:2500 000), kapTa TpyHTOBBIX
BoJ eBpormeiickoii yactu Coroza CCP u apyrue 0630pHbIE THIPOre0IOrHYeCKUe KapThl.

Marepuansl  pEerHOHAIBHOTO  THAPOTEOJOTHYECKOTO HM3YUYEHHMs] W MEJIKOMAacIITaOHbIe
THIPOTEONIOTUYECKUE KapThl M KapThl OOIIEro TUAPOreOJOTHYECKOr0 PalOHUPOBAHUS TEPPUTOPHIA
(paiioHHpOBaHUE TIO TEOCTPYKTYPHOMY IMPUHLMIY M OOIIHOCTA THAPOTEOJOTHYECKUX YCIOBUM)
IIUPOKO HCIONB3YIOTCS JUIsl PErMOHANbHBIX OIEHOK M CHEHUANIbHOTO THUIPOTre0JIOrHYeCcKOro
palioHupoBaHus (pallOHUPOBAHUE TEPPUTOPHI MO OTACIBHBIM THIPOTEOJIOTHUECKUM MPU3HAKAM WITU
WX COBOKYIMHOCTH TPUMEHHUTEIBHO K PEUICHUIO CHEIUAIbHBIX HAPOJIHOXO3AWCTBEHHBIX 3aj1ad)
tepputopun CCCP wim OTHENBHBIX €ro 4YacTed IO YCIOBUSIM BOJOCHAOKEHUS, TPUMCHCHUS
BEPTUKAIBHOIO JIPEHAXKA, MOJ3EMHOI0 3aXOPOHEHHS MPOMBIIUICHHBIX CTOKOB, HCKYCCTBEHHOI'O
MIOTIOJIHEHHMSI 3a11ACOB TTO/I3EMHBIX BOJI M IPYTUX LIEJCH.

PernonanbHsbie TUAPOTE€0JIOTUYECKUE KapThl u MOHOTpaduIecKue ONUCaHus
ruaporeosorndeckux ycinoBuih Ttepputopun CCCP  umeror Oousblilyl0 HapOAHOXO3SIMCTBEHHYIO
LIEHHOCTh. J[OCTaTOYHO OTMETHUTh, YTO BCE JAIbHEHIINE THAPOTE€OJOTHYECKHUE HCCIECIOBAHUA U
M3BICKAHUS JIJISl PEIICHUST pa3HOOOpa3HBIX 3a/1a4 B JIIDOOM palioHE TEPPUTOPUU Halllel CTpaHbl MOKHO
MPOBOANTH Oo0Jiee TUIOAOTBOPHO M IIEJIEHANPABIEHHO HA OCHOBE paldoueil TumoTe3bl, 000CHOBAHHON
MaTepuajiamMH BBIMOJHEHHBIX HCCIEAOBaHUN. B Kakoif-TO Mepe CO3/aHbl YCIOBUS IS UCKITIOYSHUS
MOBTOPHBIX HUCClenoBaHuil. Bce 3To oOecmeunBaeT TBEpPAYID OCHOBY [UJIS OCYIIECTBIICHUS
TATbHEHIINX THAPOTCOJOTUYECKUX HCCIEAOBAHUN M HM3BICKAHWWA Ha KaueCTBEHHO HOBOM U Oojee
BBICOKOM Hay4YHO-TEXHUYECKOM YPOBHE.

Bce Boapl, HaxosAIIMe HUKE TTOBEPXHOCTU TBEP/ION 3eMIIM HA3BIBAIOT MOJ3EMHBIMU TOJIAMHU.
DT BOJBI CBSI3aHBI C TOBEPXHOCTHBIMH U aTMOCc(epHBIMU, 00pa3ysi II100aTbHBIN KPYTOBOPOT BO/I.

Bujabl Boa B ropHbIX nopoaax

B Tomnax ropHbIX MOPOJ U MUHEpallaX BOJIa COACPIKUTCS B pa3NUYHBIX Popmax.

1. Boaa B opme mapa. 3TOT BUA BOJABI IPUCYTCTBYET B BO3yX€E, 3AMOHSIONIEM TPEIIUHBI U
MYCTOTHI MEXAY YaCTUIIAMU MTOPO/IBI.

2. Bona B ¢opme abaa.JIéq B mouBax M MOpOJaxX MOXET NPUCYTCTBOBATH Kak B BHUJC
OTJIENbHBIX KPHUCTAJUIOB, TaK U B ()OopMe CKOIUICHHH Jibaa (JInH3, mpocioeB). Hanbonee mmpoko 3ta
(dhopma HaXOXKACHUS BOABI PAaCpOCTpaHeHa B 00JACTH PA3BUTHI MHOTOJICTHEH MEP3JIOTHI.

3. Kpucra/uimzanmoHHasi ¥ KOHCTUTYHIMOHHASI BOJA. DTH BUJBI BOJI SBISIOTCS COCTABHBIMU
YacTAMH MHHEPAJIOB, BXOJS B MX cOoCTaB B Bujae Mousiekyn wid (OH) -rpymm, To ecTh HaxomsTcs B
XUMHUYECKU CBSI3aHHOM COCTOSIHHH.

3.1. Kpucranau3amuoHHasi BoAa. DTOT BHJ BOJIBl BXOJHWT B COCTaB MHHEPAJIOB B BHUJIC
Mouiekyn H;O B mOCTOSHHOM JJisi KaKJ0TO0 MHHepana koinudectBe (Hampumep, rurnc — CaS042H,0,
mupabmut — Na;SO410H,0).



3.2. HeoautHnas Boaa. [leonntHas Boja BXOIUT B COCTaB MUHEPANOB B Buue Mosekyn HO,
YHICIIO KOTOPBIX B COCTaBe MHHeEpaia HEMOCTOSHHO U MOXET MEHSATbCS B IIMPOKUX Mpezaenax Oe3
HapymeHust (pU3HMUECKOW OJHOPOTHOCTH MHHEpaia. JTOT BHJ BOJbl XapakTepeH UIsi MUHEPAIOB
IpyNNbl IIEOJUTOB, OTHOCSIIUXCS K KapKacHbIM alroMocuiankaTtaM. MX 0COOEHHOCTBIO SIBISETCS
HaM4ue OoJbIuX mosiocteil (3anmmaronmx a0 50% oObema) B CTPYKType KapKaca, BMELIAFOIIUX
karuonst Ca®t, Na*, K" u MOJIEKYJIBI BOJBL. B 3aBHCHMOCTH OT yCIIOBUM (TeMIIepaTyphl, BIQKHOCTH)
KOJIMYECTBO MOJIEKYJ BOJbI B COCTaBe MHUHepasa u3MeHseTcs. lleomuTHas Boga 4acTo
paccMaTpuBaeTcs Kak pa3HOBUAHOCTh KPUCTAJUIU3ALIMOHHOM.

3.3. Koncruryuuonnas Boja. [IpucyrcTByer B MuHEpanax HE B MOJICKYJSIpHOH (opme, a B
dopme rugpokcuabHoi rpymmbl (OH)', 3aHMMaroIeil onpeaeIeHHY0 MO3UIMI0 B KPUCTAUTUUECKON
peleTke MHHEpaja. OTOT BHA BOABI MOXET OBITh BBIIEIECH TOJBKO C IOJHBIM pa3pylIeHUEM
CTPYKTYpBI MUHEpaJIa.

4. du3nyecKu CBSI3aHHAsl BOAA. DTOT BHJ BOJBI MPHCYTCTBYET HAa MOBEPXHOCTHU YACTHII.
Pa3nensiercst Ha BE pa3HOBUIHOCTH.

4.1. TIpouHocBsi3aHHasi (rurpockomuyeckasi). O0Opazyercss mnpu aacopOIUU YacCTHUIIAMH
MOJIEKYJT BOJIbI U3 MapoB. | UTrpocKomuueckas BoJia OKYTHIBAET MOBEPXHOCTh YACTHI] CIUIOIIHON WIIH
NPEPBIBUCTON MJIEHOYKOW ¥ OUEHb IPOYHO yAep:KuBaeMoil Ha HUX (mmoj nasieHuem 1o 10000 atwm.).

4.2. CiabocBsizanHas (1uieHo4Has). Pacronaraercs moBepx MPOYHOCBS3aHHOM, 00pasys Ha
MOBEPXHOCTH YACTHIl «BTOPYIO TUIEHKY». CHila CBS3M MEXIy COOCTBEHHO IUICHOYHOW BOJOW H
TUTPOCKOIMYECKOM BOJOW, OKYTBHIBAIOIIEH YaCTUIIBI MOPOJ,, OTHOCUTENBbHO ciabas. B cumy sToro
IUIGHOYHAs! BOJIa HAXOIMTCS B JKUIKOM COCTOSHUM (00JIafasi pU 3TOM IMOBBIIMICHHOW BSI3KOCTHIO) H
CrocoOHa MEJUIEHHO NEPEBUTAThCS OT YacTHUIl C OOJIBIIEH TONIIMHON MIEHOK K YaCTUIIAM C MEHbIIIEH
TOJIUIUHOM TIIIEHOK.

OTOT BUJI BOJ ILIMPOKO pacmpocTpaHeH B MouBax. B mopomax Haumbonbllee coaepKaHue
(u3HYECKU CBS3aHHOW BOJIBI OTMEYACTCS B TIIMHAX (HAanOoJIee TOHKOAUCIIEPCHBIX IMTOPOax).

5. CBoOoaHnas Boja.

5.1. Kanuaasipuas Bojaa. KanmiisipHass Boja pacnojaraetcss B TOHKHX TPEIIMHAX U IOpax
MOPOJI M YJIEP’KUBAETCS B HUX CHJIAMH ITOBEPXHOCTHOT'O HATSKEHUSI.

5.2. T'paBurauumonnass Boaa.K »5>ToMy BHIy OTHOCSATCS BOJIBI, I€PEMEIIAIOIIHECS
(unpTpyrommecs) mox AEHCTBHEM CHIIBI TSXKECTH M HANOPHOTO TpajveHTa B TOJIIE HOPOJ IO
cooOmaromumcest mopam u TpemuHaMm. OOpa3oBaHWE T'PaBUTAIMOHHBIX BOJ TPOHWCXOIHUT TIPH
HACBIIIEHUH BCEX MOP U TPEIIUH MOPOAbI BOJOH.

AHanm3 TpuBENEHHON BBINIE KiIAacCH(HUKANKWK BOJ B TOPHBIX MOPOJAX MO3BOJSET BBIIEIATH
CpeaM MX JBE TJaBHbIE TPYIIbl — CBSI3AHHBIE U MOABHKHbIE (CBOOOHBIE) BOJBI. Bee mpupogHble
BOJIbI, HAXOJISIIMECS HIDKE TOBEPXHOCTH 3eMITH B MTOJIBUKHOM COCTOSIHUM HA3bIBAIOTCS MOA3€MHbIMHU
BOJAMH.

IIpoucxoxknenne moa3eMHBIX BOJ

[To mporcX0KACHUIO IOA3EMHBIE BOBI pa3/essatoTcs Ha 4 Tuna.

NuduabTpanuonHbie BoAbI 00pa3ylOTCs MyTEM MPOCAYMBAHUS C TIOBEPXHOCTH JIOKICBBIX U
TaJIbIX BOJI, a TAK)KE BOJI TOBEPXHOCTHBIX BOJOEMOB.

CeauMeHTAllMOHHBIE BOJbI — BOJBI, 3aXOPOHEHHBIE BMECTE C OCaJKaMH B TIpoOIecce

ocagkoo0pa3oBaHUs.
KonnencanuoHnsle BOJBI - TOJ3EMHBIC BOJIBI, OOpa30BaBIIMECS B peE3ylbTaTe KOHICHCAIHH
napooOpa3Hoil BOJIbl. JHAOTeHHbIEe BO/bI — BOJIbI, TOCTYIAIONINE U3 HEJP IUIAHEThI; UX 00pa3oBaHUE
CBSI3aHO C TPOIECCAMU OTACICHHS BOJSHBIX MAapOB OT MarMbl M WX KOHACHCAIMH (TOBEHIJIbHBIC
BO/JIbI), POLIECCAMU

Knaccudukanus moa3eMHBbIX BOJ M0 3aJ1€TaHUI0 U UX THHAMHKA

[Tepexoast K paccCMOTpPEHHMIO OCOOEHHOCTEW 3ajieraHus W JAMHAMUKU MOJ3EMHBIX BOJ
HEOOXOJMMO OTMETUTH, YTO TOPHBIC TOPOJBI CYHIECTBEHHO PA3JIMYAIOTCS IO BOJOTPOHUIIAEMOCTH.
BoponponuiaeMocTs ornpenensercss NOPUCTOCTbIO (MM TPEIIMHOBATOCTHIO) MOPOJ (SBIsIOLICHCS
OTHOIIIEHHEM 00BEMA BCceX TOP K 00BEMY IOPOJBI), Pa3MEPOM IOp WIIH TPEUIHH, UX CBSI3BI0 MEXKIY
coboii. Hawmbonpmas BOJONPOHUIIAEMOCTh MPUCYIIA KPYMHOOOJIOMOYHBIM PBIXJIBIM  [TOPOJIaM



(rameyHukaM, TpaBUIO), a TaKKe CHJIBHO TPEIIMHOBATBIM TIOPOJIaM HE3aBUCHUMO OT HX
npoucxoxacHus. CII0M TOPHBIX MOPOJI, HACKHIIIIEHHBIE TPABUTAIIHOHHON BOJIOH, 00pa3yIOT 86000HOCHbIE
2opu3onmsl. B 3aBHCHMOCTH OT XapakTepa MyCTOT B BOJOHOCHBIX TOPHU30HTaX IOA3EMHBIC BOJBI
JEISATCS Ha CIIEAYIOIINE Pa3HOBUIHOCTH:
e  TIOPOBBIC - 3AMOJHSIONINE TMPOCTPAHCTBO MEXKIY YACTUIAMHU PBIXJIBIX IMOPUCTHIX
00JIOMOYHBIX TOPOJT (TIECKOB, TAJICUHUKOB);

e  TpEUIMHHBICE - 3ajeraloliie B  TPEIIMHAX MACCHUBHBIX  CKaJIbHBIX  MOPOJ
(KpHcTaUIMYECKUE TTOPO/IbI, TECYaHUKH, MACCUBHBIE U3BECTHSIKH);
e  KapCTOBble (TPEHIMHHO-KApCTOBBIE) - 3ajleraloliue B IMYCTOTaX M  IMOJIOCTSX,

00pa30BaHHBIX B Pe3y/bTaTe PaCTBOPEHUS MOPO. (IPUCYTCTBYIOT B PACTBOPUMBIX MOPOAAX - COJISIX,
TUIICaX, U3BECTHSKAX, IOJIOMUTAX).

BopomnponunaeMocTs CHUXAeTcs [0 Mepe YMEHBIIEHHUS pa3Mepa YacTull, YIUIOTHEHUS U
[IEMEHTAIlMK  TIOPOJbI,  yMEHBIIEHUS  cTeneHW  e€  TpemuHoBaTocTd.  [IpakTudecku
BOJIOHEIIPHUIIAEMBIMH - BOAOYNOHBIMH TOPM30HTAMM - SIBIISIIOTCS HETPEHIMHOBATHIE MACCHUBHBIC
MOpOABI U TNIMHBL. HeoOX0AMMO OTMETHUTH, YTO MOPUCTOCTh TIMH MOXKET JOCTHUTAaTh OYCHb BBICOKUX
3HaueHuil (1o 60% obmero o6bEMa MOpPoOAbI), OAHAKO, BBUAY TOHKOJUCHEPCHOCTH MOPOJBI, MOPHI
MEXTy CJIaralonuMiu e€ 4acTUlaMHd MMEIOT KAaNWLISPHBIA XapakTep W BOJA B HHUX YACPKHBACTCS
CHJIaMU TTOBEPXHOCTHOTO HATSXKEHUS, HE PUIBTPYSACH Yepe3 Mopoay.

[To ycnoBusiIM 3ajieraHus, NHTAHWUS € JBWKCHUS CPEAW TOJI3EMHBIX BOJI BBIICIISIOTCS
HECKOJIbKO Pa3HOBUAHOCTEH.

Haubonee 6JM3K0 K TOBEPXHOCTH paCIoiaraloTcs MOYBeHHbIE BOABI, 00pa3yronmecs 3a cuér
YBIIQKHEHUS MOYB aTMOC(EPHBIMHU OCaIKaMH U KOHJICHCAIIUU BJIarH U3 BO3[yXa. DTO BOJbI BUCAYUE,
HE TMOACTHJIAEMbIC BOJIOYMOPHBEIMH Topu3oHTamu. OHM HMEIOT OOJBIIOE 3HAYCHUE B IMUTAHUH
pacTeHMii W Tpolleccax BBIBETPUBAHUSA COACPKAIIMXCS B IMOYBE MHHEPAIOB, HO XO3SHCTBEHHOTO
3HAYCHUS HE UMCIOT.

Huoke 30HBI TOYBEHHBIX BOJI PACIOIaraeTcs TOJIA MPAKTUYECKH CYXHX MOPOJ, COJIePKaIINX B
HEOOJBIINX KOJIMYECTBaX IUIEHOYHYIO BOAY. EcCiiM B 3TOW TOJIIE MMEIOTCS IMPOCIOW WM JIMH3BI
BOJIOYIIOPOB, TO B TEpUOAbl OOWIBHOW HHQUIBTpAaUK (IpOocCayuBaHMUs) aTMOC(EpHBIX U
MMOBEPXHOCTHBIX BOJ| (IMIEPUOJBI JTOKIEH, TasHUS CHEra, MOJOBOJIWN W Tp.) HaJ HUMHU MPOUCXOIUT
o0pa3oBaHKe BPEMEHHBIX CKOIUICHUH TPAaBUTAIMOHHBIX BOJ. MOIIHOCTH MOPO/I, HACHIIIEHHBIX TAKUMU
BOJaMH HE TmpeBblmaeT o00blyHO 1 M. DOTH  BpEeMEHHBIE  BOJOHOCHBIE  TOPH3OHTHI
HA3BIBAIOTCS BEPXOBOJKH.

[TepBbIil OT TOBEPXHOCTH 3€MJIM TTOCTOSIHHO CYIIECTBYIOIIUM B TMpeEesiax paccMaTpuBacMou
TEPPUTOPUU BOJOHOCHBIM TOPHU3OHT HA3bIBAETCS TOPH3OHTOM FPYHTOBBIX BOJA. BepxHss rpaHuia
30HBI IOCTOSTHHOTO HACHIIICHHSI TIOPOJ] TPYHTOBBIMH BOJIJaMH HOCHUT Ha3BaHWE 3epKajia (MU YPOBHS)
TPYHTOBBIX BOJ. [IMTaHue TpyHTOBBIX BOJl OCYIIECTBISETCS 3a CUET MHQPUIBTPAIMH aTMOC(HEpPHBIX
OCaJKOB, TaJbIX BOJI, BOJ TOBEPXHOCTHBIX BOJOEMOB. MOIIHOCTh BOJIOHOCHOTO TOPU30HTA
HEMOCTOSIHHA M M3MEHseTcs Kak Mo IUiomaau (B 3aBUCMMOCTH OT penbeda), TaKk U BO BpeMeHH (B
3aBUCHUMOCTH OT KOJIMYECTBA aTMOC(EpPHBIX OCAIKOB, pexuma BoaoéMoB). Konebanue ypoBHS
TPYHTOBBIX BOJI BO BPEMEHH OINpENeiseT Haaudhe TaK Ha3bIBAEMOW 30HBI TMEPUOIUYECKOTO
HACBIIIEHUS, HAXOIAIICHCS HEMOCPEICTBEHHO HaJ 30HOM ITOCTOSHHOTO HACHIIMICHUS W SBJISIONICHCS
BOJIOHOCHOM B TIEPUO/IbI TIOBHIIICHUS YPOBHS TPYHTOBBIX BOJI.

BomoHOCHBIE TOPH30HTHI, 3aJeralollie HWKE TOPU30HTAa TPYHTOBBIX BOJ, Pa3JICIISIOIIHECS
IIacTaMyd BOJIOYMOPHBIX TOPOJ] HA3BIBAIOTCS MEKIIACTOBBIMU Boaamu. [locienHue, B CBOIO
ouepesp, pa3IeNsoTCs Ha MEKILJIACTOBbIE 0e3HANOPHbIE 1 MEKIJIACTOBbIE
HANOPHBIE (MK APTE3MAHCKHE) BOJIBI.

TakuM o00pa3oMm, 10 YCJIOBHSM 3aJIeTaHUS MOXHO BBIJCIUTH JIBE TJIaBHBIC 30HBI
pacmpocTpaHeHUs TOA3EMHBIX BOJ — 30HY ad’pallid W 30HY HAchIIeHHUs. 30HA aj’paluu -
MPOCTPAHCTBO OT ITOBEPXHOCTH 3EMJIM JI0 3€pKajla TPYHTOBBIX BOJ, B KOTOPOM IPOUCXOJUT
uHOUIBTpallus BOA C MOBepXHOCTH. K BomaM 30HA ad’paiiil OTHOCSATCS TOYBEHHBIE BOJABI H
BEPXOBOJIKU. 30HA HACBIIIEHHSI — TIPOCTPAHCTBO HIKE 3epKajla TPYHTOBBIX BOJ, TJI€ HaXOISTCS



IIOCTOAHHO l[GfICTBy}OI]_[PIe BOAOHOCHBIC TOPHU3OHTHI. K BOJaM 30HBI HACBIIICHUA OTHOCATCA T'PYHTOBBIC
1 MEXKIIIIaCTOBBIC BOJHI.

®opma npeacTraBJieHus pe3ybTaTa: 3aM0JHEHHAas TabnuIa

Kpurepun oneHku:

O1eHKa «OTJIIMYHOY BBICTABIISCTCS:

— coJepxaHue pPadOThl COOTBETCTBYET 3aJlaHHOW TEMAaTHUKe, OOYYarOIIUICS IOKa3bIBacT
CHCTEMHBIC U MTOJTHBIC 3HAHUSA U YMEHHS 110 JAHHOMY BOIIPOCY;

— pabora ohopMiIeHA B COOTBETCTBHH C PEKOMEHIAIUSIMH TIPSO aBaTes;

— 00BeM pabOThl COOTBETCTBYET 3aJ]aHHOMY;

— MaTepuall H3JI0KEH YETKO, PalMOHAJIbHO, OTPaKEHA CIPABEIJIMBOCTh W IPABAUBOCTH
BBIBOJIOB.

O1eHKa «XOpOIIO» BBICTABISAETCA:

— coJep)aHue padoThl COOTBETCTBYET 3a/IaHHON TEMAaTHKE;

— oOyvaromumicsi JOMyCKaeT HEeOOJbIINEe HETOYHOCTH WJIM HEKOTOpbIC ONIMOKA B JIaHHOM
BoIpoce (HeOJHOPOHASI BLIOOPKA);

— MaTepuall HM3JI0XKEH YEeTKO, paIOHAJIbHO, OJHAKO B BBIBOJAX HE BE3Jle MPHUCYTCTBYET
CIIPABEJIMBOCTh M MIPABIUBOCTb.

— B oopMIICHUH PabOTHI JOIYIIEHB HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JaHHOMY HJIM HE3HAYUTEIHHO MEHBIIIE;

O1eHKa «yIOBIETBOPUTEIBHOY BHICTABIISETCS:

— coaepxaHue pabOThl COOTBETCTBYET 3aJaHHOH TEMaTHKE, HO B paboOTe OTCYTCTBYIOT
3HAYHUTEJIBHBIC DJIEMEHTHI MO COJCPKAHUI0 PA0OThI WIIM MaTepuanl MO TeME H3JIOKEH HEJIOTHYHO,
HEYETKO IMPEJICTABICHO OCHOBHOE CO/ICpPKaHNe BOIPOCaA;

— pabota opopmiieHa ¢ ormmOKaMu B 0(hOpMIICHUH;

— 00BbeM pabOThl 3HAYUTEILHO MEHBIIE 33aJJaHHOTO (OTCYTCTBYIOT BBIBOABI MO Ipad)UuecKUM
pe3ynbTaTam aHaau3a).

O1eHKa «HEYIOBJIETBOPUEIIEHOY BBHICTABIISETCS:

—HEe pacKpbITa OCHOBHAs TeMa paboThI;

—oopmiieHue paboThl HE COOTBETCTBYET TPeOOBaHUS MPEINO1aBaATENS;

—00beM paboThl HE COOTBETCTBYET 33JJaHHOMY.



Tema S. ®U3UKOXMMHYECKHE H ATPOHOMHYECKHE XapaKTePUCTUKHU NOYBBI
IpakTnyeckoe 3ansiTue 10
«@aKTOpHbI U THIILI IOYBOOOPA30BAHUSD)

Hesab: onpeaensaTs yCIOBHs MOYBOOOPA3OBAHUS

Bbinosinus padory, Bel Oynere:

yMEThb: BBIIEIATh U nuddepeHmpoBaTh GakTopsl MOYBOOOPA30BAHUS M UX BIHMSHHE HA THIIBI
MOYB

MarepunanbHoe obecrnieyeHue:

MysbTUMEAMITHBIC CPEACTBA XPAaHECHNs, IEPEIavd U MPEICTaBICHUS HH()OPMAIIHH.

Y4eOHO-MeToIn4ecKast JOKYMEHTAIHS, JHIaKTHIeCKUEe CPEICTBA.

3aganme:
OcHoBHbIe pakTOpbI MOUBOOOPa3oBanus (o B. B. loky4aeBy):
[TouBooOpa3ytomias mopoja (UM MaTepuHCKast)
Knumar
Penwed
PactuTenbHble U )KUBOTHBIE OPraHU3MBbI
. Bpewms
UroObl moOKa3zaTh (PYHKIHMOHAIBHYIO B3aMMOCBS3b MEXKIYy IIOYBEHHBIM IOKPOBOM H
MOYBOO0Opa3yrOIMMH (DAKTOPAMH, UCCIICIOBATEIh BBISIBIII CIICITUAIBHYIO (DOPMYITY:
= f(K, T, O, P)*T

arONE

O06o3HaueHus B Heil ciieaylonme:

. IT — mouBa

. K — xiiumar

. I' — ropHbIe mopo b1
. O — opranu3Msl

. P — penbed

. T — Bpems

[To3nnee mocnenoBaTenu JlokydaeBa JOOaBHIIM €Ile JIBa BAaXKHBIX YCJIOBHSA, KOTOpPbIE TaKxkKe
HUMEIOT OO0JIBIIOE BJIMSHUE Ha MPOIecC MOYBOOOPa30BaHUs. DTO aHTPONOTreHHbIN (aKTOp, 32 KOTOPHIM
CKpBITA JeITEIbHOCTD YEJIOBEKa, U (PAKTOP BOJBI.

Takum o0pa3zom, Ha 104B00OpPa3oBaHHE HANDO/IbIIICE BO3/ICIICTBHE OKA3bIBAIOT:

. MarepuHckas nopojaa

. Kimmar

. Penbed

o Boga

. PacturenbHble U )KMBOTHBIE OpPTraHU3MBbI
. Bpewms

. JlesTenbHOCTD UelIoBeKa

MarepuHcKas nmopoaa

OHa TaxKe Ha3bIBAeTCs TOYBOOOPA3yIOMIEH.

BonpmmHCTBO 1TTOYB 06p330BaJ'IOCI) Ha PBIXJIBIX OCAAOYHBIX ITOPOJax. OHH CcTaHOBATCS
HUCTOYHUKOM MMHEPAIbHBIX 3JIEMEHTOB M IUIOAOPOJHOTO CJ0fA, IEPENaldT €MY CBOO
CTPYKTYpPY, HEKOTOphIe (hU3NUECKHE U XUMUYECKUE CBOMCTBA.

Ponp MaTepuHCKOW MOpPOABI CYIIECTBEHHA Ha HAyaJbHBIX dTarax MOYBOOOpa30BaHUS.
3aTeM OHa HEMHOI'0 CHMKaercs. MuHepaisl NONaJaroT B TPYHT U3 OCTAaTKOB PacTeHUM, a Ha
¢u3nyecKkrne CBOMCTBA BIUSET BIAKHOCTh, KOJMYECTBO OCA/IKOB, 3eMJIsiHas (ayHa.

Kaumar

Camoe 6onbloe BIMsIHUE Ha 00pa3oBaHME MOYBBI OKA3bIBAIOT CPEJHHE TEMIIEPATyphl B
KJIMMaTH4ECKON 30HE, BIAXKHOCTh (OCa/JKH) U BETEP.
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B X0J01HOM M CIHMIIKOM >KapKOM KJIMMAaTe XUMHUYECKHUE M OHMOJOTHMYECKHE MPOLECCHl B
IPYHTE NPOTEKAIOT MEIUIEHHO, PACTUTEIBHOCTh TYT CKyAHas. [[o3TOMy mIomoponHslii ClIOW B
TaKOW 30H€ O4YeHb TOHKMM. [Ipy HexmocTaTke BOIBI IOYBBI MOT'YT IIPEBPATUTHCA B COJIOHYAKH, a
nepen30bITOK NMPUBEET K 3a00J1a4MBaHUIO.

JlyammM  kiuMaToM A (OPMHUpPOBAHMS IOYB CUMTACTCS YMEPEHHBIH TETIbIi
(cy66opeanbHbIii). IMEHHO B TaKHMX 30HaX 00pa30BaIMCh TUIMYHBIC YepHO3eMbl. B Poccuu 3T0
teppuropuu Kybanu, CtaBpononibs.

Peabed

Ha kpyThIX CKJIOHaxX rop MouyBbl IIOJBEPIratOTCs BETPOBOM M BOAHOM 3po3uu. FHOxkHas
CTOpPOHA XOJIMa WJIM I'OpHI JIydlle MPOTrPEBAETCs, TaM XOPOILIO PAa3BUBAETCS PACTUTENBHOCTD, U
clioii TouBBl Oosiee TOJCTHIA. B jponmmHax ckammBaeTcst BOJAA, YTO MOXKET IPUBECTH K
obpa3zoBanuio 6010T. OT penbeda 3aBUCUT U YPOBEHb CTOSHUS I'PYHTOBBIX BOA. B HHU3MHE OH
BBIIIIE, YEM HA BO3BBIILIEHHOCTH.

Camble onTuMalbHble YCIOBHUA U1 (DOPMUpPOBaHMS IOYB Ha pPABHHUHAX. 3/1€Ch HE
3aCTauBaeTCs BOJA, TPYHTHI HE [TO/IBEPIatOTCs BOJHOM U BETPOBOM 3pO3UH.

Bona

Bona, moBepXHOCTHasi M TpYHTOBas, BIUSAET Ha OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIN
pexxuMm 1nousbl. Kpome Toro, Biara OKa3blBaeT BO3JEHCTBHE HA IIPOLIECCHl BBIBETPUBAHUA,
oOpa3oBaHusl MHHEpaJoB U rymyca. OHa Oeper Ha cedsl pojib TEPMOPETYIATOPA, OTPEACISIET
TEIUIOBOM OajaHC U TeMIepaTyPHbIH PEKUM I1OYBBI.

PacturtenbHble M ;KHBOTHBIE OPTraHU3MbI

Nuaue 70T (hakTop ellle Ha3bIBatOT OMOJIOTHUECKUM.

Ha ¢opmupoBanue MmouBbl BIUSIOT PACTEHHUS, MUKPOOPTaHM3MBI M 3eMJIsiHas (ayHa.
Beicmne pacTeHust — 3TO OCHOBHOM HMCTOYHHMK OpraHuMYeckux BemiecTB. OT UX BHJAa M COCTaBa
3aBUCAT MHOTHE XapaKTePUCTUKU TIOYBBL. MHUKpOOpraHu3mbl (TpHOKH, OakTepuH) HrPaIOT
BEIYILIYIO POJIb B Pa3JIOKEHUU OPraHMYECKUX BEIIECTB HA IIPOCTbIE MUHEPAIBHBIE, JOCTYIHbIE
PacTeHUsIM ISl YCBOCHHSI.

XKuBoTHble mnepepabaThIBalOT IpyOble OPraHUYECKHUE OCTAaTKH, PA3PBIXJIAIOT 3EMIIIO.
Baxxnyto posib urparot noxaeBsie uepBu. OHH TPOITyCKarOT Yepe3 cedst oT 5 1o 600 T rpyHTa 3a
Mmecsn. VX BeieneHust OoraThbl yriieBolaMH, KOTOpPbIE CKIEUBAIOT YaCTUIIbI TIOUBBI U CTAHOBATCS
cpenoi Juist oouTaHus OakTepui.

Bpems

dopmMupoBaHUE IJIOJOPOJHOTO CJIOS — 3TO MPAKTHUYECKH OeCIpepbIBHBIA MpoIliece,
3aHUMaIOIKH ThIcsiueneTus. Bropoe HazBaHue 3TOro akTopa — Bo3pacT.

Pa3znnyatoT aOGCOMIOTHBIM M OTHOCUTENBbHBIN BO3pacT mouBbl. IlepBblii u3MepsieTca OT
Hayana (OPMHPOBAHHUS MOYBEHHOIO IOKPOBA J0 HAIUX JHEH. BONBLIIMHCTBO COBPEMEHHBIX
IIOYB 00pa30BaINCh B UETBEPTUUHBIHN nepuol (0K0JI0 2 MUJUTMOHOB JIeT Ha3ax). Ha passutue 1 m
II00poAHOr0 rpyHTa HeT oT 20 10 80 ThICSY JIeT (B 3aBUCUMOCTH OT KIIMMAaTUYECKOM 30HBI).

OTHOCHTENBHBI BO3pacT — 3TO CKOPOCTh (hopMHUpOBaHMs NOuBbl. OHA OTJIMYAeTcs B
pasHble NEPUOABI, 3aBUCUT OT M3MEHEHUS BIIAXXHOCTU M TEMIIEpATypbl Ha MPOTSIKEHUM JIET,
neproa riodabHOTr0 MOXO0JI0IaHuUS WIIH MOTETIICHHSL.

JesATeJbHOCTH YesI0BeKa

YenoBek Havaj BIMATH HA [TOYBY, KOTJIa 3aHSUJICS CEIbCKUM X03siiicTBoM. [Iponzonuio ato
okoJ10 10 TeIcs4 et Ha3a[. BinsHMe MOBBICUIIOCH B TOCIEAHUE CTOJIETHS.

AHTpPOIIOTEHHBIE W3MEHEHUs CBsI3aHbl C BBIPYOKOIl JieCOB, OpOLIEHHEM ITYCTBIHHBIX
3eMeNnb U ocylleHueM 0oJjoT. B pesynbrare MeHsieTcs CTPYKTypa pacTHUTEIbHOCTH, BOTHBIN
pexxuMm. [Ipu BeeHHM CeNbCKOro XO035HCTBA B IPYHT BHOCSTCS MUHEpalbHbIE U OpraHUYECKHe
ya00peHus, XUMUKaThI JUis O0phObI ¢ BpeAUTeNsIMU U copHskamu. [Ipu ybopke ypoxas ¢ mnosei
BBIBO3HTCS OOJIbINIAs 9aCTh 3€JICHONW MacChl. BepXHHMii cl10il TpyHTa MOCTOSTHHO BCIIAXHBAETCHI.

BnusiHue uenoBeka ObIBa€T IMOJIOKUTENBHBIM U OTpULATENbHBIM. [Ipu HempaBMIIbHON
00paboTKe MOYBBI IErpaJupyroT, UX IUIOAOpOoaue ManaeT. Eciau npuaepKuBaThCcs BCeX MpaBUIl
yX0/ia 3a TPYHTOM, €r0 XapaKTepUCTUKHU yIyqIlIaTcs, a yposKaifHOCTh OyJIeT pacTu.


https://gruntovozov.ru/chasto-zadavayemiye-voprosy/kak-obrazuetsya-pochva/faktoryi-i-usloviya-pochvoobrazovaniya/
https://gruntovozov.ru/chasto-zadavayemiye-voprosy/kak-obrazuetsya-pochva/faktoryi-i-usloviya-pochvoobrazovaniya/
https://gruntovozov.ru/chasto-zadavayemiye-voprosy/kak-obrazuetsya-pochva/faktoryi-i-usloviya-pochvoobrazovaniya/

Tun noueooopaszosanus (no W.II. T'epacuMOBY) — 3TO CJIOXHBIM KOMIIJIEKC
B3aMMOCBSI3aHHBIX M B3aUMOOOYCIIOBJICHHBIX XHUMHUYECKHX, (UINYECKUX, OMOJOTHUYECKUX
SIBJIGHUN Y IIPOLIECCOB IMPEBPALLEHUS U NEPEMEILIEHUS BEIECTB M SHEPTUU B I10YBE, KOTOPHIE
MPUBOIAT K IuddepeHranuy nouBeHHOro npoduis u GopMUPOBAHUIO OMPEICICHHBIX TUIIOB
IIOYB.

Tunsl mouBooOpa3zoBaHus NENATCA Ha 2 2pynnsl 10 XapaKkTepy KIMMaTUYECKUX YCIOBUM,
JUISL KOTOPBIX OHU XapaKTEPHBI:

1.Tunel mouBooOpa3zoBaTENLHOTO Mpolecca OOpearTbHOro (XOJOJHOTO U YMEPEHHOIO)
KJIUMaTa — 3/I€Ch BBIICISIIOTCS MO30JIMCTHIN, OOJOTHBIN U JEPHOBBIM THUIIBI TOYBOOOPA30BaHUS.

2. Tumbl 1mO4YBOOOpA30BATENBHOIO Ipollecca TEIJIOro KiIMMaTra — COJOHLOBBIA H
JIATEPUTHBIN TUIIBI.

IMoa30/MCcTHIH THII MTOYBOOOPA30BaAHMs. XapaKTEPEH ISl JIECHON PaCTUTEIbHOM 30HBI
YMEPEHHBIX WINMPOT: TaWrH, CMEIIAHHBIX U IIMPOKOJIMCTBEHHBIX JIECOB, B YCIOBHSX BJIAKHOTO
KJIMMaTa, OCOOCHHO DSHEPTMYHO Ha OecKkapOOHATHBIX MAaTEepHUHCKUX moponaax. (OcCHOBHbIE
OYBOOOpa30BaTeIbHbIE IMPOLECCH — (OPMHUPOBAHUE JIECHOW MOJCTUIKM KaK OCHOBHOTO
HCTOYHHKA T'yMyca, KOTOPOTrO B TOpU30HTE A conepxkurcs Beero 3,5-4%, a Takke 3aKiIrodaeTcs
B MHTEHCUBHOM pa3pyILIEHUH MUHEPAJIOB MOYBbl B HUKHEH 4acTH TOpPU30HTA A MO BIUSHUEM
OpPraHUYECKUX KUCIOT (PYyIHBOKUCIOT), U B HE MEHEEe WHTEHCUBHOM BBIHOCE OOpa30BaBIIUXCS
IIPOJYKTOB papylICHUs] U3 BEPXHUX FOPU30HTOB B HUKHUE [IpoayKThl pa3pylieHus - opraHuka,
KPEMHEKUCIIOTHI, TUIPOKCUIBI JKeJie3a U alFOMUHUSA, MapTraHiia, Cepbl U JIp., aKKyMYJIHPYIOTCS B
ropusoHre B.

[Ipu 5TOM MOYBEHHBIN MPOGUITH UMEET CIIEAYIOIIee CTPOCHHE:

Ag — wmomHocte 0-5cM, JecHas NOJCTHIIKA, COCTOMT W3  IOJIYPa3JIoKUBILErO
pPacTUTENTBHOTO OMa/a.

A1 — TyMyCOBO-aKKyMJISITUBHBIN, TEMHO-OKpAIIEHHbIN, MOITHOCTBIO 10-20 cMm.

Ay — DIIOBHAIBHBIN WU TOI30JIUCTHIM, HUMEET OeNecoBaTyld OKpAacKy, CIOUCTYIO
CTPYKTYpPY, COCTOUT U3 KpEMHE3EMa WU KBaplia, PhIXJIbIi.

B — wutioBHanbHBIA TOPU30HT, UMEET Oypyl0 WM KpacHO-OypyIO OKpacKy, MJIOTHOE
CIIO)KEHHME, XapaKTEpHO BbINAJCHUE B OCAJ0K COECIUHEHUH Kene3a W Mapranma (T.H.
HOBOOOPA30BaHUs MOYBbI) B BUJI€ TOPOIIMHOK, O0OOBUHOK MM MPOCIOKOB. OHM Ha3bIBAIOTCA
COOTBETCTBEHHO OPTIITEWHBI U OPT3aH/IbI.

C — marepuHCKas opoJa.

[Ipu 3TOM POPMUPYIOTCS MOA30IUCTHIE TOYBBI WIIN MOI30IbI



N g " .
[Mpodus moa30ma Takiru

BoaorHblii TUN NMo4uB00Opa3oBanus. OCHOBHBIMH YCIIOBHSIMH IPOSIBJICHHUS OOJIOTHOTO
TUINA SBJSIETCS NEpeyBJIAXKHEHUE IMOYBBI 3a CUET 3aCTOS MOBEPXHOCTHBIX BOJ WJIM OJIM3KOrO
3aJjieraHusi TPYHTOBBIX BOJ U HAJIMYKE OOJIOTHOW PaCTUTEITHHOCTH.

Cyrtpto  00JIOTHOTO  MOYBOOOpA30BATENBLHOTO  Tpoliecca  SIBIsETCA  OCOOEHHAst
TpancpopMmalisi B  aHAIPOOHBIX  YCIOBHUSX  PACTUTENBHBIX  OPraHMYEeCKHX  OCTAaTKOB
(TopdoobpazoBaHust) 1 MUHEPATLHON YaCTH ITOYBHI (OTJICCHUS).

TopgoobpazoBanme — 53TO TMpOLECC HAKOIUIGHUS Ha TOBEPXHOCTH  I1OYBHI
HEPA3JIOKUBIINXCS MM TMOJTyPa3I0KUBIINXCS PACTUTEIBHBIX OCTaTKOB B YCIOBHUSX Je(UITNTA
kucnopona. B TopdooOpa3oBaHMM TPUHUMAIOT y4YyacTHE Takhe OOJOTHBIE pACTeHMsS, Kak
carHoBble MXH, 3€JICHBII MOX KYKYIIKWH JIEH, OCOKH, KaMbIII, POro3, KIFOKBa, OaryJlIbHUK, U3
JIepeBbEB U KYCTAPHUKOB — UBA, 0JIbXa, Oepe3a, COCHa U Jp.

OriieeHHe — 3TO CIOXXHBI OMOXMMHYECKHI BOCCTAHOBHUTENBHBIM IMPOIECC, KOTOPHIHA
MIPOUCXOUT B aHAIPOOHBIX YCIOBUAX MPU YYACTUH aHAIPOOHBIX MHUKPOOPTAHH3MOB, IPU I3TOM
OKHCJIEHHbIE (POPMBI COJIEPKAIIMXCS B TOUBE METAIIJIOB MEPEXOAST B BOCCTAHOBIIEHHYIO (pOpMY.

BosioTHble TOYBBI OOBIYHO XapaKTEPU3YIOTCS CIEAYIOIIUM CTPOEHHEM MOYBEHHOTO
npopuIs:

T — TopdsAHBII TOPU30HT MOUIHOCTBIO JO HECKOJBKUX JECSATKOB M, COCTOUT W3
MOJTYPa3NIOKUBIINXCSI PACTUTEIHHBIX OCTATKOB

A — aKKyMYJSITUBHO-TIEPETHOWHBIM TOPU30HT, MaJOMOIIHBIN Oypeid, m0 10 cm wumm
MOYTH OTCYTCTBYET.

G — ri1eeBbIil TOPU3OHT, BA3KHIA BO BIQJKHOM COCTOSTHHH, UMEET CEpPO-TOIyOyIO WIIH Cepo
- 3EJIEHYI0 OKpacKy, MOIIHOCTh a0 40 cM. B Buae HOBOOOpa3oBaHWN W3BECTHBI COCIMHEHHS
Kenne3a Oyporo IBeTa B BHJE ISITCH WM MSATHA M TMPUMa3KH OKUCIEHHOro ¢ocdara Memm —
BUBHAHUTA I OMPIO3BI 3€JIEHOBATO-TOIYOOTO I[BETA.

C — maTepuHCKas mopoa.



TyHOpOBO-rneeBble
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[Tpoduis nepeyBIaKHEHHOU TYHIPOBO-TIICEBOU ITOYBHI.

/lepHOBBIii THII TOYBOOOPA30BAHUS XapaKTEPU3YETCs NPOSBICHUEM JBYX BaXHEHIINX
I0YBOOOpa30BaTENbHBIX MpOIEcca — JEPHOBOIO M T'yMYCOHAaKomieHHus. VIMEHHO npu JaHHOM
tune (GOpMUPYIOTCSI camble IUIOJOPOJHBIC TOYBBI MHpa — YEPHO3EMBL. OTOT MPOLECC
IIPOSABIIICTCS. B YCJIIOBUSAX YMEPEHHOI'O KOHTUHEHTAJIBHOTO KJIMMaTa TPaBSHUCTBIX CTENEW U UX
aHAJIOTOB, YTO MPUBOANUT K MAKCUMAJIbHOM aKKyMYJISILIUM OPTaHUKU.

JIepHOBBIM IIpOLIECC CBOAUTCS K HAKOIUIEHWIO B BEPXHEH 4YacTH TIOPU30HTAa A
MOJIYPa3JIOKUBIIEHCS B YCIOBHUSIX KOHTUHEHTAJIBHOIO YMEPEHHOTO KJIMMara OpraHMYecKoi
Macchl KOpHEH pacteHuil. [Ipy 3ToM MOIIHOCTH JaHHOTO TOPU30HTA MOKET Aocturate 1o 30
CM. B BEpXHEH 4YacTH TOpH30HTa (GOPMHPYETCS CIOXHO Au(QepeHINPOBaHHBIA IEPHOBBIN
TOpPU30HT, KOTOpbIi Ha 50% COCTOMT M3 KOpPHEW pacTeHHMI B HM)KHEW 4YacTH, a BEPXHEW 4acTH
IIPEACTABIIEH OPTAHUKOMN CTEITHOTO BOMIIOKA.

B ropusonTe A uaeT MHTEHCHUBHOE HAKOIUIEHHE COOCTBEHHO I'yMyca M HaKOIUIEHHE €ro B
BHJIE€ MOIITHOTO NEPecHOliH020 20pu30Hma (MOIIHOCTBIO 0 1 M) MHTEHCHBHO-YEPHOU OKPACKHU.
ConepxaHue rymyca B HEM CaMO€ BBICOKOE M3 U3BECTHBIX B MUpe — A0 7,5-8,5%. Hakomnenue
TYMUHOBBIX KHCJIOT IPUBOAMT K OTCYTCTBUIO Pa3pylICHHUs MHUHEpPaIOB MEXaHWYECKOW 4YacTu
1ouBbl. B pe3ynbrare 4ero A 4EpHO3EMOB XapaKTEPHO HAKOIUIEHHE MHMHEPAJIOB U YacCTHUI]
TJIMHUCTOM W WIMCTOW (pakuuu, B pe3yiabTaTe 4Yero WX MEXaHHYeCKHH COCTaB JIOBOJHHO
TSKEIbIN.

Crpoenune npouisi 4epHO3EMOB

Ap - CTENHOHN BOWJIOK, MOJIYPa3JIOKUBILASCS CTEMHAsI PACTUTEIbHAS MAacCa MOLIHOCTBHIO
o 5 cM.

JI — IEpHOBBIA TOPU30HT YEPHOM WM TEMHO-CEPOM OKpPAaCKH, COCTOMT U3 KOPHEBOM
IIOJIypPAa3JIOKUBILIEHCS. MACCHI CTEITHBIX TPAB M 36PHUCTBIX MEXaHUYECKHUX arperaros.

A1 — NEpeTHOMHO- AaKKyMYJISTHUBHBIA TOPU30HT UYEPHOIO LIBETA, JKUPHBIA Ha ONIYIb,
KOMKOBATBIHN, TITHHUCTHINA, MOIITHOCTBIO 40 1 M.

Ay — IepexoHbIM WIN 3II0BUAIBHBIA TOPU30HT, MHOTAA BBIAEISETCA Y ONOJ30JEHHBIX
YEPHO3EMOB.

B — nimioBHanbHbIN TOPU30HT, TEMHO-OYPBI, Tepexo/l K HeMy MOCTENEeHHbIH, MOIIHBIH,
no0 80-100 cm, mIIOTHBIH, 371€Ch MOTYT IIPUCYTCTBOBATH HOBOOOPA30BaHUsI KapOOHATa KAJIBIIHS B
BUJI€ TaK Ha3bIBaeMOU OEJIOTIa3KH.

C — maTepuHCKas mopoia.
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[Tpoduis yepHO3eMa OOBIKHOBEHHOTO

CosloHIeBaThIli THI TOYBOOOpa30BaHMS XapaKTEepeH M o0yiacTell ¢ 3acyIUIMBBIM
KIUMaToM, YMEpPEHHBIM WM  TelJblM, W  OTJIMYaeTCs pPa3BUTHEM JBYX  THIIOB
II0YBOOOPA30BATENBHBIX MTPOLECCOB — COJOHIIOBOIO IpOIEcCa U CIUTU3ALUMN WIN YIJIOTHEHUS
IIOYB.

Cononnosslii ipouecc. Coau BCTpeyaroTes B BUE MpUMeceH K TIIMHUCTBIM MUHEpAaM B
noyBax apuAHbIX 30H. Hamnbomnee mMpOKO pacmpocTpaHEHbl B MOYBaX KapOOHATHI (KaJbIMT,
JOJIOMUT, COfa); Cynb(aTrhl (THIC, TEHAPAWT); XJIOPHUABI (TaduT). bonbinoe KoMM4ecTBO cojiei
XapaKkTepHO Il HOYBOOOPA3YIOUINX OPOJ, ABJISIOIINXCSA APEBHUMH MOPCKUMHU OTIOKEHUSIMH.

ITpu BbIMageHun aTMOC(EPHBIX OCAJIKOB MM IMOABEME IPYHTOBBIX BOJ 3TH COJIM MOTYT
NEPEeXOAUTh B PACTBOPUMOE COCTOSHHE (OCOOCHHO XJIOPUABI HATpus) W B IOCIEACTBUU
BBINIA/IaTh B OCAJIOK B PA3IMYHBIX YACTSIX MOYBEHHOTO MPO(MIL, Ype3MEpPHO YIUIOTHSS TOYBY.
VYcranosneno K.K. I'enpoiitiem, eciin conu HaTpUsl MPOMBITHI Ha TIIyOMHY 1MOuBHI 10 15-20 oM,



TO TaKylO TOYBY CIEAYET HA3bIBATh COIOHYOM, & €CIIH COJHM HATPHUs 00pa3yloT MOBEPXHOCTHYIO
0eoBaTyI0 KOPKY Ha TOBEPXHOCTHU MOYBBI, TO 3TO COJIOHYAK.

TUNHUYHBIA COJTOHEL UMEET CIIEAYIOIIEE CTPOEHHUE:

A - T'yMyCOBO-3JIOBHAJIBHBIA TOPU30HT KOMKOBATOW WJIM IUIACTHHYATON CTPYKTYpBHI,
CJIOEBATHIN, Oo0Jiee JIETKOrO0 MEXaHMYECKOTO COCTaBa, Y€M HIKE PACIOJIOKEHHBIH TOPU3O0HT.
LlBeT cBeTnO-OyphIii, OYpHIN WK OypoBaTO-CEephIil (KallITaHOBBIN), MOIIHOCTh TOPU30HTA 110 25
CM.

B Na - COJIOHIIOBBIN TOpPH30HT 0OO0Jiee TEMHOH OKPAacKH — TEMHO-Oypbld WM Oyphlil
CTONOYATON CTPYKTYPBI, B CYXOM COCTOSIHUY TUTOTHBIN, TPEITMHOBATHIN, BO BIQXKHOM — BSI3KHIA,
OCCCTPYKTYPHBIN, MaXyIITHIACS.

B - moaconoHIoBEI TOpU30HT OoJjiee CBETIION OKpAackh, OOBIYHO COJCPKHUT THIIC U
KapOOHaTHI B BUJIE OEJIOTIa3KH, )KYPaBUMKOB, CTSDKEHUN, TICEBAOMULICINS U AP.

Cc — 3acoseHast MaTepuHCKas IOpoJa.

JlaTrepuTHBIA THUI TOYBOOOpPA30BaHMS XapaKTepeH Uil PErHOHOB >KapKOro Kiumara
BJIQKHOTO WJIM TMEPEMEHHO BIAXHOrO. JlaTepuTHbIe MOUYBBI (POPMUPYIOTCS HA MATEPUHCKHUX
TOPHBIX  MOpPOJaX  MarMaTM4eckoro W  MeraMmopduueckoro  reHesuca.  Benymuid
I04YBOOOPA30BATENbHbIM IpolLecCc — JIaTepUTHbI. VIMEHHO OHM NpPHUBOJIAT K IEpPEXoay B
pacTBOPUMOE COCTOSIHUE COCAUHEHUN JKele3a M aIIOMUHHUSA, KOTOpble MPUIAIOT I0YBE
cienn(udIeckyro Oypo-KpacHYI0 WM KENTO-Oypyro OKpacKy. B 3acynuiMBbIid CE30H WM TMOJ
BO3JICHICTBUEM TPYHTOBBIX BOJI B Cpe/IHEH YacTH MOYBEHHOTO MPOdUIS MPOUCXOIUT BhINA/ICHUE
B OC3JOK KOJUJIOWJOB YKA3aHHbIX METAJIOB a TaKXKe CHUJIMKATOB C HUX MOCIEAYIOLUIUM
BBICBIXaHHEM H chuTu3anuedl mnous. .Ilpoucxoautr QopmupoBaHue NPOYHOTO MAHLIUPS —
nateputa. KoTopblil HHOT1a 0XBaThIBAET U BEPXHUE IOYBEHHBIE TOPU3OHTHI.

KpacHo-0ypas nateputHas mouBa UMeeT CIEAYIOIIEe CTPOCHUE:

A — ryMyCOBBbIIl TOPU30HT, MaJOMOIIHBIN, Oypoil OKpacku, MOIIHOCTBIO A0 15-20 cwm,
KHCIIOM peakiuu, 00eTHEHHBI OCHOBAHUSMU.

B — kpacHO-Oypslii, pbIXJIBIH, OOOTAIIEHHBIH COCAMHEHHUSIMH JKelie3a M aTIOMHHUS,
MOIIHOCTHIO 10 20-60 cM.

L-maTepuTHBIN TOPU30OHT, OUEHB IJIOTHBIM, MOX0XKHUI Ha KpacHbIM KUPIUY, MaHLIUPb U3
COEIMHEHMH JKeJe3a, aTFOMUHUS U CUJIMKATOB. MOIIHOCTBIO 10 HECKOJIBKUX JIECATKOB M.

C — maTepuHCKas mopo/ia.

®opma npeacraBiaeHus pe3yJbTaTa: 3al0JHEHHAs TabauIa
Kpurepuu onenkmn:

OrneHka «OTJIMYHOY BBICTABISAETCS:
— cojepkaHME pabOThl COOTBETCTBYET 3aJaHHOW TeMaTukKe, OOydaroIMHCs IOKa3bIBaeT

CUCTCMHBIC U IMOJIHBIC 3HAHUA 1 YMCHUA 110 JaHHOMY BOIIPOCY;,

- pa60Ta O(i)OpMJ'IeHa B COOTBCTCTBHUHU C PCKOMCHAALIUAMU IIPCTIOAABATECIIA;
— 00BemM pa6OTBI COOTBCTCTBYCT 3a/IaHHOMY;,
— Mar€puajl H3JI0XKCH YCTKO, palyvOHAJIIBHO, OTpaXXC€Ha CIHPaBCAJIUBOCTL W IMPABAHUBOCTH

BBEIBOJIOB.

O1eHKa «XOpOIIO» BbICTABISETCS:
— coJiepyKaHue pabOThl COOTBETCTBYET 3a/IaHHON TEMATHKE;
— oOydarmwuiics JOMycCKaeT HEOONbIINE HETOYHOCTH WJIM HEKOTOPBIE OIIMOKKW B JIaHHOM

BoIpoce (HeOJHOPOTHASI BRIOOPKA);

— MaTrepuajl H3JOKCH YCTKO, PALUOHAJIBHO, OAHAKO B BbIBOAAX HC BC3AC NPUCYTCTBYCT

CIIpaBCAJIMBOCTL U TPaBAUBOCTD.

— B odopMieHUHN pabOTHI TOMYIIEHbI HETOYHOCTH;
— 00BeM pabOThl COOTBETCTBYET 3aJJaHHOMY WJIM HE3HAYUTEIIHHO MEHBIIIE;
OreHKa «y/I0BIETBOPUTEIBHOY BBHICTABIISETCS:



— cojaepkaHHe pabOThl COOTBETCTBYET 3aJaHHOW TEeMaTHUKe, HO B pabdoTe OTCYTCTBYIOT
3HAYUTENIBHBIC DJIEMEHTHI MO COJCPKAHUIO Pa0OTHI WM MaTepual MO TeMe HM3JI0XKEH HEJOTHYHO,
HEYETKO IMPEJICTaBICHO OCHOBHOE CO/IEpKaHNe BOIPOCaA;

— pabota opopmiieHa ¢ ommOKaMu B 0(hOpMIICHUH;

— 00BeM pabOThl 3HAYUTEIHHO MEHBIIE 33aJJaHHOTO (OTCYTCTBYIOT BBIBOABI MO I'pad)U4ecKUM
pe3yabTaTaM aHaIm3a).

OreHKa «HEyIOBICTBOPUEIIBHOY BBICTABIISCTCS:

—HE PacKpbITa OCHOBHAsS TeMa paboThI;

—o¢opmiieHue pabOTHl HE COOTBETCTBYET TPEOOBAHMSI ITPETIOIaBaATENIS;

—00BbeM paboThl HE COOTBETCTBYET 33aHHOMY.



Tema 5. ®U3UKOXMMHYECKHE U aTPOHOMHYECKHE XapaKTePUCTUKHU MOYBBI
IIpakTnyeckoe 3ansiTue 11
«OmnpenesieHne rPaHyJI0METPHYECKOT0 COCTABA MOYBBI».

Lesb: MOMYyYUTH MPEACTaBIEHUE O TPAaHYJIOMETPUYECKOM COCTaBE IMOYB, €ro KiacCu(UKaUu M
METOJlaX JIabOpaTOPHOTO UCCIEAOBAHUS, OINPEACTUTh TIPaHYJIOMETPUUYECKHII COCTaB IOYBBI,
YCTAHOBUTH OTHOCHUTCIIBHOC COACPIKAHUC B ITOUBC YaCTHUIL]

Bbinosinus padory, Bel Oyaere:

yMmeTh: [IpumMeHsss MeToquKy onpenensaTh IPaHyJIOMETPUYECKUNA COCTAaB II0YB.

MarepunanbHoe obecrnieyeHue:
1. O0pas3elr MOYBBI B TOYUBEHHOM SIIIIUKE.
2. brnank onmcanwusi 00pasia MoYBHI.
3. ®apdopoBast CTyINKa U IMECTHK.
4. MeH3ypka Ui KoJida ¢ BOJOH.
5. Bnaxxnble candeTku Ui pyK.
6. [TonmaTrIIeHOBBIN (MM OyMasKHBIN) TTAKET JUIsl Mycopa.

3aganue:

Teépaas (asza mous v MOYBOOOPA3YIOIIUX OPOJ] COCTOUT U3 YACTHUIL] PAa3IMUYHON Pa3MEpHOCTH,
KOTOpbIE HAa3bIBAlOTCS MEXaHUUYECKUMHU DJIEMEHTaMHU. OTH DJIEMEHThl HMMEIOT MUHEPAJIbHOE,
OpPraHUYECKOe U OpraHO-MUHEPAIbHOE MPOUCXOXKICHHUE, IPEACTaBIss CO00I 00JIOMKH FOPHBIX MOPO/,
OTJeNbHblE 3EpHAa MEPBUYHBIX WU BTOPUYHBIX MHUHEPAJIOB, TI'YMYCOBBIE BEILIECTBA, COEIWHEHUS
OpPraHUYECKUX U MUHEpAIbHBIX BELIECTB. MeXaHWYECKHE 3JEMEHThl HAaXOJATCs B IOYBE MU B
OYBOOOpa3ymoIIeii mopoje Kak B CBOOOTHOM COCTOSHHM (HAampuMep, B MeCKe), TaK U COSAMHEHHBIMU
B CTPYKTYpHbIE OTJIEIbHOCTH — arperatrbl (KOMKH) pa3jIMYHOW BEIMYHMHBI, (POPMBI U MPOYHOCTH.
bruskue mo pasmepy U CBOMCTBaM 4YacTHUIIBI OOBEAMHSIIOTCS BO (ppakuuu (Tadmmia 2), Ipu 3TOM BCe
MexaHudeckue (ppakiuuu oObeTUHSIOTCS B JBE OOJbIME IpyMIlbl: (U3NYecKas IiIMHa (pa3MepHOCTh
gactull Mmeree 0,01 MM) — w1, MenKas U cpeAHsisl IblIb U (PU3HUECKUH MecOK (pa3MEpPHOCTh YaCTHUIL
6omee 0,01 mm).

@pakuuy MEXaHMYECKMX JJIEMEHTOB CJIaraloT I[OYBBl WJIM TOPOABl B  Pa3IUYHBIX
KOJINYECTBEHHBIX COOTHOMIEHUSIX. OTHOCHUTEIBHOE COJEpXkaHHWE B TOYBE MM IMOYBOOOpasyromieit
nopojie (BeicymieHHOM mpu Temreparype +105°C) dpakiuii MeXaHUYECKUX DJIEMEHTOB HAa3bIBACTCS
MEXaHHYECKUM (IpaHyJIOMETPUYECKUM) COCTaBOM, KOTOpBIH OKa3bIBaeT OOJbIIOE BJIMSHUE Ha
nouBooOpazoBanre. OT MEXaHMYECKOI'O COCTaBa MOYB M IMOYBOOOPa3ylOIIMX MOPOJ B OOJBIION
CTENIEHN 3aBUCUT HMHTEHCHMBHOCTb MHOIHMX IOYBOOOPA30BATENBHBIX MPOLECCOB, CBS3aHHBIX C
MpEeBpaLICHUEM, NEPEMELICHUEM U HAaKOIUIEHUEM MHUHEPAJIbHBIX U OPraHMYEeCKUX COETUHEHWH B
nouse. B pe3ynpTare B ONHUX M TEX K€ NMPUPOAHBIX YCIOBHUAX M3 MOPOJ Pa3HOTO MEXaHUYECKOIO
cocraBa (P OPMUPYIOTCS ITOYBBI C HEOAMHAKOBBIMU CBOMCTBAMH.

MexaHnueckuil cocTaB OKa3bIBa€T CYIECTBEHHOE BIMSHUE HA BOAHO(PHU3MYECKHE, (PUZHUKO-
MEeXaHUYeCKHe, BO3AYIIHbIE, TEIJIOBbIE CBOMCTBA, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE YCIOBHS,
MOTJIOTUTENBHYIO (COPOIIMOHHYIO) CIIOCOOHOCTh, HAKOIUIEHHE B TMOYBE I'yMyca, 30JIbHBIX 3JIEMEHTOB,
a30Ta U, KaK CJIe/ICTBHE, Ha CETbCKOXO3SIICTBEHHOE UCIIOIb30BAaHHE MTOUB.

Tak, MOYBBI ¢ OOJBIIUM COJEPKAHUEM TTTUMHUCTHIX (MJIOBATO-TBUIEBATHIX) YACTUI] OTINYAIOTCS
0osiee BBICOKOW CBSI3HOCTBIO M BIArOEMKOCTBIO, JTy4llle 00eCleYeHbl NMUTATEIbHBIMU JIEMEHTAMU U
6oraye rymycoM. OiHaKO arpuKyjiabTypHas 00paboTKa ITHX MMOYB TpeOyeT OONBIINX SHEPreTUIECKUX
3aTpaT, MO3TOMY TaKHE IOYBBI MPUHATO Ha3bIBaTh THKENBIMU. [louBBI C OGONBIINM coOIEp)KaHHUEM
MeCYaHbIX YacTHIl (JIETKUE MOYBbI), HAPOTHUB, UMEIOT BHICOKYIO BOJIOIPOHUIIAEMOCTH (U3-3a OOoJIbIIeH
MOPUCTOCTH) M HU3KYIO BIIAro€MKOCTh, OOEAHEHBI T'YMYCOM M 3JI€MEHTaMU MUTaHUS PaCTEHHIA,
00J1aJ]at0T He3HAYUTEIbHONW MOTJIOTUTENBHOM CIOCOOHOCTRIO, HO JIETKO MOAAI0TCs 00paboTKe.

Tabnuna 2

@paky MEXaHMYECKHUX DJIEMEHTOB U UX COCTAB



®pakiuu MEXaHUYECKHUX
3JICMCHTOB

Pa3mepHoCTh ppakiuii, Mm

CocraB

Kamuu bosiee 10 MPEUMYIIECTBEHHO OOJOMKHA TOPHBIX
mopoa (MOYBBI M TOPOABI BAYHHBIE,
TJICYHUKOBBIC U 111e0CHYAThIC)
I'paBuii 1,5-10 OO0JIOMKM  TOpOJl W  TMEPBHYHBIX
MUHEPAJIOB
Ilecok 0,05-1,5 OO0JIOMKHM  TEpPBUYHBIX MHUHEPAJIOB,
OpekKIe BCEro KBapla M IOJEBBIX
ITIaTOB
[Tpu1B 0,005-0,05 (xpymHast u cpenHsis | OOJIOMKH  TNEPBUYHBIX ~ MHHEPAJIOB,
TBLITB) MpeXae BCEro KBapua M IOJIEBBIX
HIMaToB;  JJig  CpelHed  IbLIU
XapakTepHO  TaKXKe  IOBBIIICHHOE
coJiep>KaHue CIFOIUCTHIX MHHEPAJIOB
0,001-0,005 (menkas nblIb OOJIOMKM TIE€PBUYHBIX U BTOPUYHBIX
MHUHEPAJIOB
int 0,0001-0,001 (COOCTBEHHO | TPEHMYIIIECTBEHHO 00JIOMKH
nwincras ppakuus) BBICOKOIMCIIEPCHBIX BTOPUYHBIX
Memnee 0,0001 (xommonas) MUHEPAJIOB; u3 IICPBUIHBIX

MUHEpAJIOB Yallle BCErO0 BCTPEYAIOTCS
KBapll, OPTOKJIA3 U MyCKOBUT

Bcé mHOrooOpasue mo4s M 1moyBOOOPA3yIOUIMX MOPOA MO MEXaHHMYECKOMY COCTaBY MOXKHO

OOBEAMHUTh B TPYHIBI C XapaKTEPHBIMH JUIS HUX (U3HYECKUMH, (DU3NKO-XMMUYECKUMH U
XUMHAYECKHIMHU CBOWCTBAMH. B OCHOBY ATOTO TPYNIIUPOBAHHS IOJIOKEHO COOTHOIICHHE (HPU3UIECKOTO
necka 1 ¢pusnueckoil riuHel. [1o cooTHOLIEHNIO collepKaHUs YaCTUL PA3JIMYHOM BETUYNHBI (TJIaBHBIM
oOpa3oMm, 1o conepxkanuto dvactuny meHee 0,005 MM) MOYBBI M MOYBOOOPA3YIOLIUE IOPOABI
MOJIPA3/IeNAIOTCS Ha CIEIYyIOIe KPYIHbIEe TPYIbI — IECKU, CYIIECH, CYTTIMHKH U TITUHBI (Tabauna 3).
Taonuma3
MEXaHUYECKOMY

I'pynnel ¥ moarpynmsl THOYB M HOYBOOOPa3yOLIUX o

(rpanynomerpuueckomy) coctary (1o B.B. JIobpoBonsckomy, 2001)

OpoJI

['pymmbr [Toarpynmel Conepxxanne wactun (%) MeHee
0,005 MM (Menkasi IbLIb U 1)
['muna TsDKesas bonee 60
JerKast 30-60
CyrnuHok Tsoxensii 20-30
cpeaHui 15-20
JIETKUI 10-15
Cymech TsDKEIIast 6-10
Jerkas 3-6
MIECOK Menee 3

HHorna BBIACIAIOT CKEICTHHIM MEXaHMYECKHWHM COCTaB, KOTJa IOYBCHHAS Macca COCTOUT M3
00JIOMKOB TUIOTHBIX TOPOJA (Xpsii, MeOeHb, rajbka, BaJyHBI), CMEIIAaHHBIX ¢ Menko3émoM. Ecmm
OTOpPOCUTH KpYIMHBIE (CKEIEeTHBIE) DSJIEMEHTHI, TO OCTalbHAas TOYBEHHAs Macca OOHapyKUBaeT
CBOMCTBA O/IHOM M3 NEPEUYUCIEHHBIX B TabuIe 3 rpymni (MOArpyIi).

CooTtHorieHre 00JOMOYHBIX YACTHI] B MIOYBOOOPA3YIONIUX MOPOAAX PA3HOTO MPOUCXOKIACHHUS
ompeNesieT MEXaHWYeCKHM COCTaB pa3BUTHIX W3 HUX TMoYB. W3 cymecuanslx (Hampumep,
AILTIOBUATTBHBIX (PEYHBIX) WUIIM D0JIOBBIX (00pa30BaHHBIX AESITEILHOCTHIO BETPA)) MOYBOOOPA3YIOIINX
MopoJ; O00pa3yrTCsl CylecYaHble IMOYBBI, W3 CYMNIMHUCTBIX (QJUTFOBHATBHBIX, JETFOBHAIBHBIX



(0Opa3oBaHHBIX MpPU IUIOCKOCTHOM CMBIBE Ha CKJIOHAX) WJIM HHOTO HPOMCXOXKACHUS) TMOPOA —
CYTJIMHHUCTBIE IOYBBI.

CymiecTByeT HECKOJBKO CIIOCOOOB OMpEIeNeHUs] MEXaHHYeCKOro (TpaHyJIoMETpUYECKOro)
COCTaBa IMOYB M NOYBOOOPA3yIOLIMX MOPOJ — OT OTHOCUTEIBHO CII0KHBIX METOAOB C UCIOIb30BAHUEM
CIELUAIBHOTO 000pYAOBaHMS (CEAMMEHTAIIMOHHBIN aHaJIN3, OCHOBAHHBIK Ha 000COOJICHMM YacCTHUI
BCJIEJICTBHE HEOJMHAKOBOM CKOPOCTH OCa)X/eHUs (CeAMMEHTAalluM) MX B BOJE B 3aBMCHMOCTH OT
MaccChl U BEJIMYUHBI: CKOPOCTh OcaxkAeHMsl yacTulpl (V) nponopuuoHansHa e€ paguycy (R) Bo Bropoit
crenenu, T.6. V = f(R?) (3akon CTOKCa);CUTOBBIM T'PaHYJIOMETPUUECKHI aHAJIU3, IIHPOKO
IIPUMEHSIEMBIN Ul ONpPENEICHU MEXAaHMYECKOIO0 COCTaBa IIECUYAHBIX M CYINECUaHBIX II0YB IIpU
MIOMOIIM CTaHAAPTHOTO HAOOpa CUT € MOCJIEAYIOUIMM B3BEIIMBAaHUEM BBIJCICHHBIX (DpaKIMii; aHATIU3
0 MeToxy PyTKOBCKOTO, IMO3BOJISIONINIA BBIACTUTH TJIMHUCTYIO, MBUICBATYIO U MECYaHYI0 (paKIuy,
OCHOBBIBAsICh Ha CHOCOOHOCTHU YacTHUI[ IT0YB M OYBOOOPA3yIOIIUX NOpOoJ HaO0yXaTh B BOJE, U Jpyrue
METO/IbI) JI0 MIPEEIBHO MIPOCTHIX IPUEMOB (Ha OLLYIb; METOJ] PACKAThIBAHUS) JIJIs1 OTHECEHUS MIOYBBI U
MMOYBOOOpA3yIoIeH MOPOJbl K TIMHUCTOW, CYINIMHH- 13 CTOH, CymecYaHOW WJIM TEeCUYaHOH TpyIIIe.
[TocneqHue MeTonbl MIMPOKO MPUMEHSIOTCS B IOJIEBBIX HCCIIEIOBaHUAX (B TOM 4YMCIIE HA IOJIEBBIX
y4eOHBIX MPAKTHKaX) B CHJIy MX MPOCTOTHI U OBICTPOTHI MPOBEAEHUS, OJHAKO MX PE3YJIbTaThl JarOT
JIMIIb OPUEHTUPOBOYHOE MPEJCTABIECHUE O MEXAaHMYECKOM COCTaBE MOYBHI WM MOYBOOOpa3yrolen
MIOPO/IBL.

3AJJAHUE

Onpenenutb MeXaHUUYECKUIl (TpaHyJIOMETPUUYECKUI) COCTaB KaXJOro TI€HETHYECKOro
ropu3oHTa (IOATOPU30HTA) 00pa3Iia MOYBBI METOIOM PACKATHIBAHHSI.

MeTtoanka padoTbl

(1) HeGombmioe KoIM4ecTBO MOYBEHHOTO MaTepraia (00bEM OHOW YailHOW JIOKKH), B3ATOC
U3 OTIENBHOIO0 TEHETHMYECKOro TOpPU30HTA (MOArOpH30HTA) oOpasla IOYBBl, OYMIIAETCA OT
MOCTOPOHHUX TIPEAMETOB (BETOYKH, CTEOIM M KOPHU TpaB, OOJOMKH KaMHEW, YroibKd H T.1.),
aKKypaTHO pacTupaercs B GpaphopoBOi CTyNKe 10 OJHOPOJHOM pacchlmuaToM Macchl 1 CMauyHMBaeTCs
BOJIOM U3 MEH3YPKH HJIU KOJIOBI JI0 TYCTOU BS3KOH (T€CTOOOpa3HON) KOHCHCTEHITUH.

(2) [NomyueHHass Macca CKaThIBaeTCs B IIAPUK AUAMETPOM OKoJIo 1,5-2 cm.

(3) apux packaTeiBaeTcsd Ha Ooyiee WM MEHEE POBHOM IMOBEPXHOCTU (CTOJ, TETpaaHas
MOBEPXHOCTb, JIAJAOHb U T.JI.) B IIIHYP JJIHMHON OKOJIO 5 CM ¥ paBHOMEPHOM TOJIIHUHON OKOJIO 4—5 MM.

(4) [omy4eHHbI IIHYp aKKypaTHO crubaeTcs B KOJIbLIO TakyKe Ha Oosiee WM MEHee POBHOM
MOBEPXHOCTHU (CTOJ, TeTpaaHasi MOBEPXHOCTb, JaJ0Hb U T.A.). He gomyckaercst crubaHue B KOJbLIO
MIEPECOXILIEro WK MepeyBIaXHEHHOTO HIHYpa: €CJIM UIHYpP BBICOX, TO HEOOXOAUMO J00aBUTh HEMHOTO
BOJIbI M pacKaTaTh MaTepuai BHOBb, €CJIM OH MepeyBIaKHEHHBIN — cllerka o0yTh ero JUlsl UCTIapeHus
BOJIbI C IOBEPXHOCTH.

(5) Ilo xapakTepy packaTblBaHUsI MaTepuaia B IIHYpP, €ro MOP(OIOruU, HATMYHIO U TYCTOTE
TPEIIMH Ha HEM OIpeAesseTcsl IPUHAIEKHOCTh U3y4aeMOoro OYBEHHOT0 MaTepralia K TOM WM UHOM
rpymie (MoArpymnie) MEXaHn4ecKoro coctana (Tadnuua 4).

Tadbnunad
Onpenenenre MEXaHUYECKOTO (TPaHyIOMETPUYECKOT0) COCTaBa MOYBHI U
MOYBOO0OPa3yIOIICH TOPOJIBI METOJOM PACKATHIBAHUS
Mopdonoruueckue 0coOEHHOCTH 00pasiia MpH pacKaThIBAHUU ['pynmbl 1 MOATPYTIIEI
MEXaHHYECKOT0 COCTaBa
He ckaTpiBaeTcs B mapuk MIeCOK
OdeHb TPYIHO CKAaTHIBACTCS B MIAPUK, JIETKO P3BAIMBACTCS HA Jlerkast cymech cyrech
MEXaHNYECKHUE DIIEMEHTEI
CkatbIBaeTCs TOIBKO B MIAPHUK, KOTOPHIN MPU PaCKaTHIBAHUU B Tsokenas cymech
IITHYP PACCHINTACTCs M Pa3BAIMBACTCS
CkartbpIBaeTCs B MIAPHK U MIHYP, KOTOPBIH pa3BalMBaeTCs Ha Jlerkuit CYTJIMHOK
OTJICJIbHBIC CETMEHTHI JI0 CBOPAYMBAHKS B KOJIBITO CYTJIMHOK
CkatpIBaeTCs B MIAPHK U IIHYP C YTOHYAIOIUMUCS KOHIIAMH, Cpennnii
KOTOPBIH IMPU CBOPAYNBAHUH B KOJIBIIO JA€T TPECUTUHBI U CYTJIMHOK




Ppa3sBajIMBACTCA HA CCTMCHTEI

CkatbIBaeTCsl B IIAPHK U IIHYP C YTOHYAIOLIUMUCS KOHIIAMH, Tsoxensii

KOTOPBIN ITPY CBOPAYNBAHUH B KOJIBLIO HE PAa3BAJIMBAETCS, HO CYTJIMHOK

JJa€T TPELMHBI Pa3JIM4HON MITyOHHbI

CkarbIBaeTCs B IIAPHK U IIHYP ¢ YTOHYAIOIUMUCS KOHLIAMH, Jlerkast rnuHa IJIMHA

KOTOPBIH ITPH CBOPAuYMBAHUH B KOJIBLIO HE pa3BAJIMBAETCs, HO
JIaeT OIHY-TPU HEOOJIbIINE U HETITYOOKHE TPEIIUHBI

CkartbIBaeTCs B IIAPUK U IIHYP C YTOHYAIOIMMUCS KOHI[AMH, Tsxenast rmuHa
KOTOPBIN ITPY CBOPAYNBAHUH B KOJIBLIO Pa3BaJIMBACTCS U HE
JIAeT TPELUH

(6) Micxons n3 MEXaHU4ECKOro cocTaBa Julsl KaKI0ro TeHeTUYECKOro TOPU30HTa
(TOATOpPU30HTA) ONMPEACISIOTCS, ONUPAACh Ha TAOIHIIBI 2 U 3, 00111e 0COOEHHOCTH €T0
MHUHEPAJIOTNYECKOI0 COCTaBa. DTH BBIBOJIbI COMIOCTABIISIIOTCS C BBIBOJIAMHU 00 OCOOEHHOCTAX
MUHEPAJIOTUYECKOTO COCTaBA, MOTYYEHHBIMHU 110 aHATM3Y OKPACKU TTOYBEHHOTO 00pasia.

(7) OtpaboTaHHbII TOYBEHHBIN MaTepHal HE BO3BpAIaeTCsl 0OPaTHO B MOUYBEHHBIN SIIUK, a
yIaIsIeTCsl B MyCOPHOE BEIPO HIIU TTaKeT

Jlis Ha/le)KHOCTH OTIpeIeNIeHUs] MEXaHMYECKOI0 COCTaBa U UCKIIIOUEHHSI CITy4aifHOro
pe3yibpTaTta He0OXO0IMMO MPOBECTH OMUCAHHYIO BBIIIE POLEAYPY Ha packaTaBaHHE HE MEHEE JIBYX-
Tpex pa3 AJis OJJHOTO M TOTO ke o0pa3ia.

HToroBplii pe3yJbTaT 0 MEXaHHYECKOMY COCTABY KaK/10I0 reHeTHYECKOr0 roOpu30HTA
(moAropM30HTA) BIMCHIBAETCS MPOCTHIM KAPAHAAILIOM B COOTBETCTBYIOINYIO rpady 0J1aHKa
onucaHuA 00pa3ua NOYBbI.

®opma npeacTaBaeHus pe3yJbTaTa: 3a0THEHHBIN OJaHK

Kpurepun oneHku:

O1eHKa «OTIIMYHOY BBICTABIISCTCS:

— cojaepkaHue pabOThl COOTBETCTBYET 3aJaHHOM TeMaTuKe, OOydJarolluiics IOKa3bIBaeT
CHCTEMHbIE U MOJIHbIC 3HAHUS U YMEHHMS 10 JAHHOMY BOIIPOCY;

— pabota opopmiieHa B COOTBETCTBHH C PEKOMEHIAlUSIMU TIPETIOIaBaTEeIs;

— 00BeM pabOThl COOTBETCTBYET 3aJJaHHOMY;

— MaTepual H3JI0)KE€H YETKO, pPalMOHAJIbHO, OTpPa)Ke€Ha CIPaBEIJIMBOCTh U IPaBAUBOCTb
BBIBOJIOB.

O1eHKa «XOpOIIO» BBICTABIISETCS:

— coJepxaHue paboThl COOTBETCTBYET 3a/laHHON TEMaTHKE;

— oOyyaromuiicss JOMycKaeT HeOONbIIMEe HETOYHOCTH WJIM HEKOTOpble OUIMOKH B JIaHHOM
BOIpoce (HeO0ITHOPOJHAas BEIOOPKA);

— MaTepuall M3JIOKEH YEeTKO, paIlMOHAIIbHO, OJHAKO B BBIBOJAX HE Be3lle MPHUCYTCTBYET
CTIPaBE/IIMBOCTH H MTPABIUBOCTb.

— B opopMIIeHUH PabOTHI JONYIIEHbI HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY HJIM HE3HAYUTEIHHO MEHBIIIE;

O1eHKa «yIOBJIETBOPUTEIIEHOY BHICTABIISETCS:

— cojepxaHue pabOThl COOTBETCTBYET 3aJaHHON TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENbHbBIE JIEMEHTHI MO COJACPkKAHMIO PAa0OTHl WJIM MaTepuan Mo TeMe M3JI0KEH HEJIOTMYHO,
HEYETKO MPEJICTABICHO OCHOBHOE COJ/IEpP’KaHNe BOIPOCaA;

— pabota ohopmiieHa C OINOKaMH B OOPMIICHHUH;

— 00BbeM paboThl 3HAUMUTEIBHO MEHBIIE 3aJJaHHOTO (OTCYTCTBYIOT BBIBOABI MO TIpadUuyecKUM
pe3yabTaTaM aHaiu3a).

O1eHKa «HEYIOBIETBOPUEITEHOY BBHICTABIISETCS:

—HE pPacKpbITa OCHOBHAs TeMa paboThl;

—o¢opmiieHue paboThl HE COOTBETCTBYET TPEOOBaHMSI ITPETI01aBaTeNs;

—00beM paboThl HE COOTBETCTBYET 3aJJaHHOMY.




Tema 6. Tunsl nous. Iliionopoane nous
IIpakTnyeckoe 3ansitue 12
«OmnpenesieHne H XapaKTePUCTHKA THUIIOB M10YB)

Heas: dbopmMupoBaHue MPEACTABICHUNA O 30HATBHOM PACHpPEACTICHUM IMOYB MO TEPPUTOPHUU
CTpaHbl U UX OCOOCHHOCTSX.

Bbinosinus padory, Bol Oyaere:
YMEThL: OIPEAEIATh XapaKTEPUCTUKH I10YB.

MarepunanbHoe obecrnieyeHue:
MynbTUMeaUiHBIE CPECTBA XPAaHEHNUS, IIEpeiau U MpeAcTaBIeHU HH(opManuy.
y‘-IC6HO-MeTO[[I/I‘-IeCKa$I AOKYMCHTAlHA, JUIAKTHUICCKUC CPCACTBA.

3amanmue:

OTkpoiite nouBeHHyto kapty Poccu B artnace. HazoBure mousbl. (IpumMepHble oTBETHI). ECTb
JIM 3aKOHOMEPHOCTHU B pa3MelleHuu noys? JlaBaiiTe cOBEpIIMM IyTEUIECTBUE 110 MOYBEHHOU KapTe ¢
ceBepa Ha IOr 1o TeppuTopuu BocTouno- EBpomeiickoil paBHUHBL. B ropax mo4ssl M3MEHSIOTCH,
clenysl 3aKOHY BBICOTHOM ITOSICHOCTH OT IOJHOXbSI K BEpIIMHE. TUIBI II0YB COOTBETCTBYIOT THUILY

PACTUTCIIbHOCTHU.

OIIHOBpeMeHHO MBI C BAMH B T€UCHHUE OOBSICHEHUS HOBOU TEMBI, 6YHGM BBIIIOJIHATH
MMPAKTUYICCKYHO pa60Ty. Pa60Ty 6y,[[eM BBIIIOJIHATBE B BUAC COCTAaBJICHUA Ta6J'II/II_[I>I.
Tunbl 1 CBOMCTBA MOYB PA3JTHYHBIX IPUPOAHBIX 30H

IIpuponHas 30Ha Tunel nous Copepxanue CpoiicTBa nouBsl || YcioBus
rymyca OYBOOOPA30BAHU
S
1 Apkruueckas 4acTo KpaiiHe MaJIo He mnonoponnas || Mano remna u
ITYCTBIHS OTCYTCTBYIOT PaCTUTENBHOCTH
WIIN
APKTUYECKHE
2. Tyngpa TYHIPOBO- Majo MaisnomMonissle, Beunas
rJIeeBbIC HUMEIOT CIION MEp3JI0Ta,
[JIEEBOU IepeyBIaKHECHUA,
HEJ0CTATOK
KHCIIOPOJa, UX
TOJIIIAHA HE
IIPEBBIILIAET
HECKOJIbKO
CaHTUMETPOB.
Jleca 3aHuMmaroT 0oJIblle OJIOBUHBI Hamel Tepputopun. [loa necamu popmupyrorcs
HECKOJIBKO THIIOB JIECHBIX ITOYB.
3. Tatira OI30JIUCTEIE maio 1-2% [TpoMbIBHBIE, Bricokas
Bocroyno- IO/l CEBEPHBIMU || IIPU KHUCJIBIE, BJIQXKHOCTb, ,
EBponeiickoii TaeKHBIMH N30BITOYHOM MaJIOTIOJAOPOJIHBIE || KUCIIBIE,
PaBHUHBI Jecamu YBIQKHEHUU pacTUTENbHBIE
UJIET IPOMBIB OCTaHKH - XBOSI
MOYB,
oOpasyercs
TIOA30JI.
4.Taiira TaeXKHO- Majio Manomonopons || Beunas
Bocrounoit MEP3IIOTHBIE bI€, XOJOJHbIC MEP3JIOTA,




Cubupu MOYBOOOPA30BaHU
€ 3aMeJICHO.
[IpoMbIBa B 3TUX
MOYBAX HET.
5. CmemaHHkIe JIEPHOBO- 00JIbIIIE, UeM B bonee [IpombIB BecHOM,
MO/I30JICThIE MO/I30JIUCTBIX IUIOZOPOIHBIC 0oJbIIe
PaCTUTENBHBIX
OCTaTKOB
6. CephbIe JIECHBIC 4-5% bonee [IpombIB BECHOM,
IupoKOTUCTBEHH I1JI0JI0POJIHBIE Oosble
ble PaCTUTEIbHBIX
OCTaTKOB
7.Crenu YEPHO3EMBI, 10-12% Cawmpble MsHuoro
KallITaHOBbIE IUIOZOPOIHBIC PaCTUTETbHBIX
MIOYBKI, 36PHUCTAS || OCTATKOB
CTPYKTypa €XXeroJIH0, MHOTO
Teria
8. [MomymycThiHH Oypsbie rymyca B 3TUX 3aconenue mous. || Cyxoil K1umar,
MOJIYITYCTBIHHBI || ITOYBAX HE TaK DTO CHUXKAET pa3pesKeHHBIH
e, cepo- Oypble, || yX U MaJlo, HO TJI0/IOPOIHE. PaCTUTENbHBIH
a MHOTr/1a 9TH MOYBBI MOKPOB,
oOpa3yroTcs CyXHe, IIJIOTHbIE HETOCTaTOK
COJIOHYAKH. u Biaru. [Ipu
[ToBwimenHwe 0eCCTPYKTYPHBI UCKYCCTBCHHOM
coJuIepKaHue e. OpOILIEHUH 3EMIIH
COJICH. MO>KHO ITOJTy4aTh
BBICOKHE YPOXKaH.

BeiBoa: (camoctositenbHo)  Ilpomeccsl  mouBooOpa3oBaHusST BO  MHOTOM — 3aBUCSAT  OT
KJIIMMaTUYECKHUX YCIOBUI MECTHOCTH. Knmmar 3aKkOHOMEpPHO CMEHSETCs 110 HAaIIPABJIEHUIO C CEBepa Ha
or. B 3TOM HampaBlieHMM NPOMCXOAWT M CMEHa NO4YB. BrepBele 3TO JOKa3al pPYCCKHM YYEHBII
B.B.[lokyuaeB 6onee 100 ner Hazan. MM ObLIO yCTaHOBJIEHO HAJM4YME 30HAJBHBIX THUIIOB IOYB,
KOTOpBIE 3aKOHOMEPHO CMEHSIOT ApYyr Jpyra ¢ ceBepa Ha Ior. OHM COOTBETCTBYIO TIJIaBHBIM
IIPUPOJHBIM 30HAM HaIlled CTPAHBI.

®opma npeacTraBaeHus pe3yabTaTa: 3al0JIHEHHas Tadbauma

Kpurtepuu onenku:

OrneHka «OTJIMYHOY BBICTABISETCS:

— coJepXaHue padOThl COOTBETCTBYET 3aJaHHOW TEeMaTHUKe, OOYJarOIIMICS ITOKa3bIBaeT
CHCTEMHbIE U MOJIHbIE 3HAHUS U YMEHHMS 110 JAHHOMY BOIIPOCY;

— paboTta opopmiieHa B COOTBETCTBHH C PEKOMEH IAIUSIMU TIPETIOIaBaTEeIs;

— 00beM paboThl COOTBETCTBYET 33JaHHOMY;

— MaTepuall H3JIOKEH YeTKO, pPalMOHAIBHO, OTPaXCHa CIIPABEUTMBOCTh W MPABIUBOCTH
BBIBOJIOB.

O1eHKa «XOpOIIO» BBICTABISAETC:

— coJepXaHnue padoThl COOTBETCTBYET 3a/IaHHOM TEMATHKE;

— oOyJarommiicsi JOMyCKaeT HEeOONbIINEe HETOYHOCTH WJIM HEKOTOpBhIE OMIMOKA B JIaHHOM
BoIpoce (HeOJHOPOTHASI BRIOOPKA);

— MaTepuall U3JI0XKEH YEeTKO, pallMOHAJIBbHO, OJHAKO B BBIBOJAX HE Be3Jle MPUCYTCTBYET
CIIPaBCAJIMBOCTD U IMMPaBANBOCTb.

— B oopmieHUH pabOThl JONYIIEHbI HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JaHHOMY HJIM HE3HAYUTEIHHO MEHBIIIE;




O1reHKa «yIOBJIETBOPUTEILHO)» BBICTABIISICTCS:

— cozepkaHue pabOThl COOTBETCTBYET 3aJaHHOM TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTEIbHBIC 3JICMEHTHI MO COJIEPKAHUIO PadOThl MM MaTepuall M0 TeME H3JI0KEH HEJIOTHYHO,
HEUYETKO MPEJICTaBICHO OCHOBHOE CO/IEpKaHNE BOIIPOCa;

— pabota oopmiieHa ¢ omHUOKaMu B 0OPMIICHHU;

— 00BbeM paboThl 3HAYMUTENBHO MEHBIIE 3aJlaHHOTO (OTCYTCTBYIOT BBIBOABI MO TIpauuecKUM
pe3yibTaTaM aHaJIu3a).

OueHka «HEYI0BIETBOPUEIIHLHOY BHICTABIISIETCS:

—HE pacKpbiTa OCHOBHAsi TeMa PadOThI;

—o¢opmiieHue paboThl HE COOTBETCTBYET TPEOOBAHMSI ITPETIO1aBaATENs;

—00BeM pabOTHI HE COOTBETCTBYET 33aHHOMY.



Tema 6. Tunsl nous. Iliionopoane nous
IpakTnyeckoe 3ansitue 13
«A3yyeHne KPyNHOMACIITAOHBIX MOYBEHHBIX KAPT»

Ilesb: 03HAKOMUTBCA C TEXHUKON COCTABICHHSI KPYITHOMACIITAOHBIX TOYBEHHBIX KapT

Boinoinus padorty, Bl Oynere:

yMmetrhb: [IpUMEHATP METOOUKY KPYHMHOMAcCIITAaOHOTO IOYBEHHOI'O KapTorpapupoBaHus s
00paboTKM MaTepHaliOB TOJIEBBIX OOCIEIOBAHWI TOYB, COCTABICHHE OKOHYATEIHHOIO OpHUTMHAIA
ITIOYBEHHOH KapThl, COCTABJICHUE KAPTOIPAMM.

MarepunanbHoe obecrnieyeHue:

MynbTUMeANIHBIE CPEACTBA XPaHEHNUs, [Iepe/laun U MpeICTaBIeHUs] UH()OPMALIHH.

y‘-Ie6HO-MeTOl[I/I‘-I€CKa$I AOKYMCHTAlHA, JUIAKTHUICCKUC CPCACTBA.

3aganme:

Kapmozpaghusa nous — paznen reHeTUYECKOro MOYBOBEACHUS, U3Y4AIOIUI TOUYBEHHbIE KapThl,
METO/Ibl UX COCTABJIEHMSI U UCIIOJIb30BAHUS.

Macwma6b kapmei — onpeaenseT CTeleHb YMEHbIIEHUS PACCTOSHUN M IUIolaied Ha KapTe Io
OTHOIIECHHIO K TOPU30HTAJIBHBIM MPOEKIUAM 3TUX PACCTOSHUN U IUIOIIAAEH HA MECTHOCTH.

[TouBeHHbIE KapThl MOJPA3IEIAIOT Ha O030pHBIE, MEJIKOMACIITaOHbIe, CpeJHEeMacIliTaOHbIe,
KpYIHOMAacCIITaOHBbIE U JI€TaIbHbIE.

0O0630puble (MacmTad 1: 2 500 000 1 Menpye) — 3TO KapThl OOLIUPHBIX TEPPUTOPUI (MATEPUKOB,
roCy/lapCTB M KpPYHHBIX NPUPOJHBIX PETHOHOB), HCIHOJB3YIOTCS B Y4Y€OHBIX M HAayYHbIX LEJSIX.
OcHOBHOE HUX HAa3HAYEHUE — BBIABIECHUE 3aKOHOMEPHOCTEH IIPOCTPAHCTBEHHOIO pPAa3MEILEHUS
IIOYBEHHOT0 MOKpoBa. Ha 0030pHBIX MOYBEHHBIX KapTax OTOOpPa)KarOTCS THUIIbI, MOJITHUIIBL, MHOINA
POJBI M TPe001aAA0NINI MEXaHHYECKUN COCTAB MOYB.

Meakomacmradubie (Macrad ot 1: 1 000 000 mo 1: 500 000) xapakTepu3yrOT IOYBBI
pecnyOiaMK, KpaeB M oOyiacTel, IpeaHa3HaueHbl Ui MPUPOAHOTO M C.-X. pPallOHHPOBaHUS,
rOCy/lapCTBEHHOI'O y4yeTa 3€Mellb, PalOHUPOBAHUS C.-X. KYJIbTYp.MEJIKOMAacIITaOHble KapThl Oosee
MH(POPMATHUBHBI, IO CPABHEHHIO ¢ 0030pHBIMHU.

Cpennemacmradnsie (ot 1: 300 000 go 1: 100 000) coctaBndOT Ui aAMHUHHCTPATUBHBIX
paiioHOB, KpaeB, oOsacteil. OHM ciykaT JUIs IUIAaHUPOBAHUS, pACHpeIesieHUs] MHUHEpaIbHbIX
y100peHni 1 XUMHUYECKUX METHOPAHTOB, BBISIBICHUS [TOYB, HYKIAIOIINUXCS B MEJIMOPALIUH.

Kpynnomacmradubie (ot 1: 50 000 go 1: 10 000) coctaBiusitoT JUisl TEPPUTOPUM KPYIHBIX
XO35UCTB. Nx [IPUMEHSIOT JUIs BHYTPHUXO3SIIICTBEHHOT O 3eMJICYCTPONCTBA, JUIs
T PepeHIIMPOBAHHOTO HCIIOJIB30BAHMS PA3JIMYHBIX ITOYBEHHBIX PAa3HOBUAHOCTEH, OOHUTHPOBKHU
MIOYB, OPOILIEHUS, OCYILIEHUS U JIp.

JeranbHble kKaptel (0T 1:5 000 nmo 1:200) cocTaBiastoT AJs TEPPUTOPUM HEOOIBIINX
(bepMepCKUX X034HUCTB, ONBITHBIX CTAHIIUM, ONBITHBIX MOJIEH, COPTOYYACTKOB U JIp.

KpynHoMaciitabHble U JleTalbHbIE COMPOBOXIAIOTCS CIELHUATbHBIMU KapTorpaduuecKuMu
MaTtepuagamMu — KaprorpaMMamu. Kaprorpamma — kapra Ha KOTOpOM H300pa)KeH OAMH KakKo-TO
npusHak. [TouBenHbie kapTel cocTaBisaoT crienuanuctel [ UIITPO3EMa.

MeToauKa KPYINHOMACIITAOHOI0 IOYBEHHOI0 KapTorpagupoBanust

Jlnist cocTaBiieHUs] KPYITHOMACIITAOHBIX MOYBEHHBIX KapT M CONMPOBOXKAAIOUIMX UX MaTEpUaAOB
MIPOBOJSAT pa3HOOOpa3HbIe MOYBEHHBIE UCCIEIOBAHUS TEPPUTOPUH C TPUBIICUEHUEM SKCIIETUIIMOHHBIX
1 1a0OPaTOPHBIX METO/IOB.

B cBs13u ¢ TeM 4TO pe3ynbTaThl KpYTHOMACIITAOHBIX MOYBEHHBIX UCCIEI0BaHUH, UCIIOIb3yEeMbIe
B OpraHM3aliM, IUIAHWPOBAHMM W IPaBWJIBHOM BEJIEHUHU CEJIbCKOXO3AMCTBEHHOTO IPOMU3BOJICTBA,
SIBJIAIOTCS] TEPBUYHBIM MaTepuanoM s ['ocynapcTBEHHOro 3eMieycTponcTBa, ['ocyaapcTBEHHOTO
ydeTa M OLEHKH 3eMellb, COCTaBJIEHHUS CBOJHBIX IMOYBEHHBIX KapT pallOHOB, oOJiacTel, KpaeB M
pecnyOiIMK, K HUM TNPEAbSBIAIOT BbICOKHE TpeOoBaHusa. KpynHomacimiTaOHble OYBEHHBIE KapThl U
COIIPOBOXAAIOIINE UX MaTepHaibl JODKHBI COAEPKATh CBEJIEHUS O KAUECTBE PACIHPOCTPAHEHHBIX B
XO3S5IIICTBE MOYB, UX PACMOJIOKEHUU Ha TEPPUTOPUH, a TAKXKE PEKOMEHAALMU 10 PAlUOHATLHOMY
HCIIOJIb30BAaHUIO [TOYB.



Martepuansl ~ KpYMHOMACIITaOHBIX  TMOYBEHHBIX  HCCJICNOBAHUN  JOJDKHBI  COJEPKATh
pPEKOMEHalMK IO CIEAYIOIKUM BOIpocaM: TpaHcQopMmalus yroaui, oxpaHa MOYB OT BOJHOM H
BETPOBOM 3pO3UHU, OPOIICHHE, OCYIICHHE, KYJIbTYpTEXHUKA, XHMHUYECKas MEIUOPALUsS II0YB,
MpaBWJIbHOE pa3MeIlEeHuEe CEeBOOOOPOTOB, COCTaB CEIbCKOXO3AWCTBEHHBIX KYIbTYP, OCOOECHHOCTHU
arpoOTeXHUKU W TPUMEHEHHS yTOOpEHW B 3aBUCHMOCTH OT TOYBEHHBIX YCIOBHH, YITy4IICHHE
CEHOKOCOB M MMaCTOMILL.

KpynHomacmitabHble TIOYBEHHBIC WCCIEAOBAHHS AT Ha Tpu pabodmx Mmepuoja:
MIOATOTOBUTEIbHBIN, ITOJIEBOW U KaMEPAJIbHBIN.

IMoaroToBUTENBLHBIN BKIIOYACT O3HAKOMIICHHE C paHee IPOBEACHHBIMU WCCIICIOBAHUSIMH,
HAaMETKy MapIIpyTOB B COOTBETCTBUU C pa3MEIICHHEM KyJIbTyp ceBooOOpoTa U Jpyrue
MOATOTOBUTENIBHBIE PAOOTHI.

B moJsieBoii mepumon [uisi 3aKiIaibIBalOT pa3pe3bl U MPOBOJAT omucaHue. Pa3pe3bl ObiBaroT 3
BH/IOB:

- OCHOBHOH pa3pe3 Ha BCro riyouny moussl (150-200 cm);

- moytypa3pe3 Ha MeHblnyio riayouny (80-150 cMm) ¢ UX MOMOIIBIO YCTAaHABIMBAIOT T'PAHMIIBI
pacnpocTpaHEeHUs THIIOB U TIOJITUIIOB [TOYB.

- mpukornka — 10 80 ¢M, Ha €e OCHOBAaHUY YCTaHABJIMBAIOT 'PAHMIIBI BUIOB TIOYB.

KamepaibHblii nepnoj BKitouaeT 00pabOTKy MaTepHalioB MOJIEBBIX OOCIEAOBAHUN TOYB T.€.
nabopaTopHble aHAIM3BI TOYB, COCTaBJICHHUE OKOHYATSIIBHOTO OpHTHMHAJIA ITOYBECHHOW KapThl,
COCTaBJICHHE KapTOrpaMM, BBIYHCIEHUE IUJIOUIaed IOYB, HAMUCaHHe ouepka (TOSACHUTEIbHOU
3alMCKU K TTIOYBEHHOMN KapTe).

®opma npeacTaBIeHUs pe3yJibTaTa: OTIYET

Kpurepun oneHku:

O1eHKa «OTIIMYHOY BBICTABIISCTCS:

— cojaepkaHue pabOThl COOTBETCTBYET 3aJaHHOW TeMaTuKe, OOydYaroIIUHCs IOKa3bIBaeT
CUCTEMHBIE U TOJIHbIE 3HAHUS U YMEHHSI 110 JAHHOMY BOIIPOCY;

— paboTta opopmiieHa B COOTBETCTBHH C PEKOMEHIAlUSIMU TIPETIOIaBaTEeIs;

— 00BeM paboThl COOTBETCTBYET 3aJJaHHOMY;

— MaTepuall H3JI0)KEH YETKO, pPAalUOHAIbHO, OTPaXXeHa CIIPaBeUIMBOCTb U MPABIUBOCTH
BBIBOJIOB.

O1eHKa «XOpOIIIO» BBICTABIISETCS:

—coiepkaHue paboThl COOTBETCTBYET 3aJaHHON TeMaTHKe;

— oOyyaromuiicss JOMycKaeT HeOONbIIMEe HETOYHOCTH WJIM HEKOTOpble OUIMOKH B JIaHHOM
BOIpoce (HeO0ITHOPOHAs BEIOOPKA);

— MaTepuall M3JIOKEH YEeTKO, paIMoOHAIbHO, OJHAKO B BBIBOJAX HE Be3Jle MPHUCYTCTBYET
CTIPaBE/IIMBOCTh H MTPABINBOCTb.

— B oopMIIeHUH PabOTHI JONYIIEHbI HETOYHOCTH;

— 00BeM pabOThl COOTBETCTBYET 3aJJaHHOMY WJIM HE3HAUYUTEIIHHO MEHBIIIE;

O1eHKa «yIOBJIETBOPUTEIBHOY BBICTABIISICTCS:

— cojepxaHue padOTbl COOTBETCTBYET 3aJaHHOM TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENbHbBIE JIEMEHTHI MO COJACPKAHMIO PAa0OTHl WJIM MaTepuan Mo TeMe M3JI0KEH HEJIOTMYHO,
HEYETKO MPEJICTABICHO OCHOBHOE COJIEpP’KaHNe BOIPOCaA;

— pabota ohopmiieHa C OINOKaMH B O(OPMIICHHH;

— 00BbeM paboThl 3HAUMUTEIBHO MEHBIIE 3aJJaHHOTO (OTCYTCTBYIOT BBIBOABI MO TIpadUuyecKUM
pe3yabTaTaM aHaiu3a).

O1eHKa «HEYIOBJIETBOPUEITEHOY BBHICTABIISETCS:

—HE pPacKpbITa OCHOBHAs TeMa paboThl;

—o¢opmiieHue paboThl HE COOTBETCTBYET TPEOOBaHUS MIPETIOAABATENS;

—00BeM paboThl HE COOTBETCTBYET 33JJaHHOMY.
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