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1 BBEJAEHUE

BaxHyio dacTh TeOpeTHYecKOH u TNPO(EecCHOHANTBHOM NPAKTUYECKOH IMOATOTOBKH
00y4aroIUXCsl COCTABIIAIOT MPAKTUYECKUE 3aHATHSI.

CoctaB u coaepkaHME€ NPAKTUYECKUX 3aHATUN HaIpaBJIIEHbl Ha pealU3allUIo
®enepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEeIHEro MpodeccnoHalbHOTO
o0OpazoBaHusl.

Benymielt nuaakTudeckoil 1ENb0 MPAKTUYECKUX 3aHITUH sBIsSeTcs (POpMHUpPOBAHUE
npoeCCHOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHHI BBINOJHATH ONpENeIeHHBIC NEHCTBHA,
orepaiuu, Heo0X0IMMBbIE B MOCIIEAYIONIEM B IPO(HECCUOHATILHOM NESTEIIbHOCTH).

B cootBerctBUM C pabouell mporpaMMoil y4eOHOW AMCHUIUIMHBI «OCHOBBI TEOJOTHH,
reoMop(oJIOTHH, MOYBOBEICHUS» IPELYCMOTPEHO MTPOBEACHUE MPAKTUYECKUX 3aHATHM.

B pesynbrare ux BBITOTHEHUS, 00YUAIOLIUICS JOIKEH:

ymemp:

Yo 1 Yuratp reonornyeckue KapThl ¥ IPOQHIN CIICIUATEHOTO Ha3HAUCHHS

Yo 2 CocraBnsaTh onucaHusi MUHEPAJIOB

Yo 3 BbIIONHATE MOCTPOCHHE T'€OJIOTMYECKOr0 pas3pe3a ¢ OTPaKCHHWEM JIMTOJIOTHH,

crparurpadun

Y0 4 Onpenensate TUIIBI TOYBOOOPA3YIOLIMX TOPOA IO 0Opa3nam

Yo 5 Onpenensate MexaHndeckuil U PU3NUECKHUI COCTaB U BOAHBIN PEKUM MOYB.

ConepxaHue MPAaKTUYECKUX 3aHATHUH OpPUEHTUPOBAHO HA IOJATOTOBKY OOY4YaroLIUXCs K
OCBOCHHUIO Y4YEOHOW JUCHHUIUIMHBI TMPOrPaMMbI MOATOTOBKU CIICNUAINCTOB CPEJHEro 3BEHA 10
CIIEMATIbHOCTH U OBJIA/ICHUIO HPOGhecCUOHAIbHON KOMnemeHyue:

[1K 1.2- BeimonHsATs TONOrpaduuecKkue CheMKH pa3IMIHbIX MacIITa0oB.

I[IK 3.4 - OcymecTtBiasaTh cOOp, CUCTEMATH3alMI0 W HaKOIUIeHHWe WH(pOpMaluy,
HE0OXOIUMOM ISl OIPEIeNIEHUs KalaCTPOBOI CTOMMOCTH 00BEKTOB HEJIBUKUMOCTHU

[1K 4.1 - IIpoBoAUTE IPOBEPKU U 0OCIeI0BaHU il o0ecTiedeHns coOIItoIeHHs TpeOOBaHUM
3akoHozaarenscTBa Poccniickoit denepanumn.

I1K 4.2 - IIpoBOANTE KOJIMYECTBEHHBIN U KAUECTBEHHBIN yUET 3€MEJIb, IPUHUMATH y4acTUE B
UX UHBEHTapHU3allud U MOHUTOPHUHTE.

I1K 4.3 - Ocy1ecTBIsATh KOHTPOJIb UCIIOJIB30BAaHUS U OXPaHbl 36MEJIBHBIX PECYPCOB.

[1K 4.4 - Pa3pabaTbiBaTh NPUPOIOOXPAHHBIE MEPOTIPUSATHSI.

A Takike GOpMUPOBAHMIO 00UUX KOMNEMEHUUIL:

OK 03 - IlnmanupoBaTh M peaqn30oBbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JINYHOCTHOE
pasBUTHE, IMPEIIPUHUMATENBCKYIO NEATeIbHOCTh B INpodeccHoHanbHOM cdepe, HCIoIb30BaTh
3HaHMS 110 MPABOBOM U (PYHAHCOBOW IPaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUAX.

OK 07 - CogeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpefpl, pecypcocOepexeHHIo,
NPUMEHSTh 3HaHUS OO0 W3MEHEHUU KIuMaTa, MPUHIUNBI OepexIIMBOro IMPOU3BOJICTBA,

3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALIUAX

[IpakTryeckue 3aHSATUS TPOBOIATCS B PaMKax COOTBETCTBYIOLIEH TEMbI, IMOCIE OCBOEHHUS
JUAAKTUYECKUX EJIMHUL, KOTOpble OOECIEeUMBAIOT HAJMYME 3HAHUM, HEOOXOAMMBIX JUIT ee
BBIIOJTHEHHUSI.



2METOIUYECKHUE YKA3AHUSA

Tema 1. OcHOBBI re0JIOTUH
IIpakTHyeckoe 3ansTHe 1
«YTeHne reosornyeckoiil KapThl 1 NpoduJiei cnenquaIbHOr0 Ha3HAYCHUD).

He.m:: HAaYYUTBHCA YUTATh I'€OJIOTUYCCKUEC KapThl 1 HpO(bI/IJ'II/I CIICIMaJIbHOT'O HA3HAYCHUM .

BoinosiHeHue padoThl cioco0CTBYET (POPMUPOBAHMIO:
Yo 1 Yuratp reosnornyeckue KapThl ¥ TPOQPHIN CIICIHATFHOTO Ha3HAUCHHS

MarepunanbHoe obecnieyeHue:
MynbTHMeANIHBIE CPEACTBA XPAaHEHUS, IEpelaun U MPEACTaBICHNS HH)OPMALIUHL.
y‘IGGHO-MeTOI[I/I‘IeCKaH AOKYMCHTaNUA, IUJAKTHYCCKUC CPCACTBA.

3aganue:

1.03HaKOMBTECH C KPAaTKUMHU TCOPETHYCCKUMU CBEACHHSIMHM

2. O3HAKOMHBIIHCH C METOJUKOW ITOCTPOCHHSI TEOJIOTHYECKOTO pa3pes3a, CTYACHTHI
MOJyYal0T yYeOHBbIC T'€OJIOTMYECKHE KapThl ¢ HAHECEHHOW JIMHUEH pa3pe3a, BAOJb KOTOPOH
OTCTPauBaIOT TMUIICOMETPUYECKUI POPHIIb U T€OJIOTMUECKUM pa3pes.

ITopsinok BbINOJIHEHHS PadOTHI:

Kpatkue Teopernueckue cBeJeHH:

1.0O3HaKOMbTECH C KPATKUMU TEOPETUUECKUMU CBEACHUSIMU

I'eosiornyeckasi kKapra — 3T0 rpapuueckoe n300pakeHe Ha MIIOCKOCTH BBIXOISAIIMX
Ha 3€MHYIO NOBEPXHOCTb TI'€OJIOTMYECKUX TNl B OMNPENCIIEHHOM Macuimabe U YCA0GHbIX
o6o3nauenusax. l'eonoruueckas Kapra SBISETCS OJHMM M3 CaMbIX HEOOXOIUMBIX
MHCTPYMEHTOB HE TOJIBKO JJISl T€0JIOTOB, HO U JJII MHOTUX APYTUX CIIELHAINCTOB. Y MEHUE
MIOHMMATh SI3BIK KapThl M MCIOJIb30BaTh €r0 B HAYYHOM M IPAKTHYECKON NEATEIbHOCTH
HE0OXOIMMO IS JIF0OOTOo CreruaiiucTa, padoraromero Ha 3emiie. OCOOEHHO BaXKHO 3TO ISt
CHELHATNCTOB JKOJIOTHYECKOT0 Mpoduis, KOTOpble MPH3BaHbl BCECTOPOHHE YUYHMTHIBATH B
CBOEH paboTe JaHHBbIE BCEX HAYYHBIX AMCLMIUIMH, 3aHUMAIOIIMXCS W3YYEHHEM OTAEIbHBIX
KOMIIOHEHTOB IIPUPOJHBIX ¥ aHTPOIIOT€HHBIX KOMIIEKCOB.

['eonoruueckas kapra HmpencTaBiIsieT cOOOW rpadHUUecKyr0 MOJEIb, OTPAKAIOILYIO
OCHOBHBIE YEPThI T€0JIOTHUECKOTO CTPOEHUS MECTHOCTH. ['€osornueckue KapThbl CTPOSITCS
Ha ToONorpauueckoll OCHOBE C MCIOJIb30BAaHUEM a’pPO(OTOCHUMKOB M KOCMHUYECKUX
cHUMKOB. Ha Heil moka3bIBaeTCsl pacnpOCTPAaHEHHUE M COOTHOLIEHHME Pa3HOBO3PACTHBIX
OCaJIOYHBbIX, MarMaTU4ecKuXx M METaMOPPUYECKHX TOpPHBIX MOpOJ, BBIXOASAIIMUX Ha
MOBEPXHOCTh. UTEHHE Te0JOrHUECKON KapThl TpeOyeT onpeaenEéHHbIX 3HAaHUN, TPEHUPOBKU
u HaBblka. Camoe IJIaBHOE MPU 3TOM — HAYYUTHCS OMPENENATh BO3PACT, COCTAB, a TaKkKe
HAIPAaBJIEHUE U YIJIbl NAJECHUSI CJIOE€B TOPHBIX MOPOL.

IIpn cocTtaBieHHH BceX TEOJIOTMYECKUX KapT HCHOJB3YyeTcsl OOIIenpuHaTas
nBeToBas mKama. OnpeneneHHbIMH I[BETaMM O00O3HA4yaeTcsi BO3PACT  OCAJOYHBIX,
BYJIKAHOT€HHBIX M  MeTaMOp(HUUEeCKUX TOpoJ, a TaKXKe COCTaB HHTPY3UBHBIX
mMarmMaTuueckux mopoa. Kaxkmas cucrtema reoXpoHOJOrMuYeckod mikanbl (Tabn.l) Ha
reoJIOTHYECKON KapTe 0003HAyaeTcsl ONMpPEEICHHBIM IIBETOM (Hampumep, KeMOpuiickas —
CUHE-3€JIEHBIM, JIEBOHCKAsl — KOPUYHEBBIM, KAMEHHOYT'OJIbHASL — CEPBIM, FOpPCKasi — CHHUM U
T.A.) U OYKBEHHO-IIM(POBHIM HHAEKCOM (Hampumep, HHIEKC «J1» o3Hauaer «opckas
CUCTEMA, HWKHMH oTAein»). OTHenbl KaKI0W CUCTEMBI OKPAIIMBAKOTCS LIBETOM CHCTEMBI
pa3IMYHbIX OTTEHKOB (00Jiee TEMHBI TOH COOTBETCTBYET 00Jiee IPEBHUM MOJIpa3AesiCHUsM,
a Oosee cBernbplii — MonoabiM). Hampumep, oOpa3zoBaHMsS HMKHETO OTHENA JEBOHCKOU
CHUCTEMBl MOTYT MMETh TEMHO-KOPHYHEBYIO, CPEIHEro OT[ejla TOW JK€ CHCTEMBbl —



KOPUYHEBYIO, & €€ BEPXHEro OT/ela — CBETI0-KOPUUHEBYIO OKpacKy. ['eoxpoHoornyeckas
(cTpaturpaduyeckas) IIKajga, TIe yKa3aHbl MHACKCHI 30HOTEM, 3pareM (TPYII CHCTEM)
CHCTEM H OTJICJIOB, a TAK)KE UX [[BETOBAsl pacKpacka IpuBeeHa B Tab. 1.

WHTpy3uBHBIE MarMaTu4eckue MOpoJbl M300pa)KaloTCid Ha T€OJIOTMYECKHX KapTax
pa3auYHbIME 1BeTamMu (0OJiee HMHTCHCHUBHBIMH, 4Ye€M IIBETa CTPATH(PUIIMPOBAHHBIX
o0pa3oBaHMii), B 3aBUCUMOCTH OT HMX COCTaBa: KpacHbIM — KHUCJble MOPOJbI (IPaHUTHL,
TPAHOMOPUTHI, TPAHOCHUEHUTHI); JUIOBATO-PO30OBBIM — CPEIHHUE MOPOJbI HOPMAIBHOTO
psna MIENOYHOCTH (AMOPHUTHI); 3€JIEHBIM — OCHOBHBIE MOPOJBI (Tab0po); (uOJIETOBHIM —
YIBTPAOCHOBHBIC (JYHUTBI, TEPUIOTHTHI W BO3HHUKIINE 33 WX CUET CEPIICHTUHUTHI);
OpaHXEBbIM - YMEpPEHHO-IIEJOYHbIE CpelHHE (CHEHUTHI) M UICJIOYHBIE MOPOJbI
(medenuHOBBIC CHUEHUTHI, ypTUTHI). Ciemyer oOpaTUTh BHMMAaHHWE W 3allOMHUTH, YTO B
OTJIMYME OT CTPATU(ULIMPOBAHHBIX 00pa30BaHUIl YeM TeMHEEe OKpacka MHTPY3UH, TeM OHU
Mosioke. CocTaB MHTPY3UBHBIX TOPOJI, KPOME OKPACKU 0003HAYAECTCs elle U OYKBEHHBIM
WHJEKCOM (HMCTOJB3YIOTCS OyKBBI rpedeckoro andasuta). llpuBegem OyKBEHHBIC
o0o3HaueHus Hanbosee pacHpoOCTPAHEHHBIX WHTPY3UBHBIX MarMaTHUueCKUX TMOPOI: -
rpaHutel; [J - guoputsl; [1[] - rpaHOAUOpUTHL;[] - cueHuUTHl; [J[] - rpaHOCUEHUTHI; [] -
rab6po; [J - mepua0TUTHL;, [ - AYHUTHI (2 TaK)Ke 0Opa30BaHHBIC 32 UX CUET CEPIICHTUHUTHI).
Bo3pacT WHTpPY3MBHBIX MarmMaTHMYecKUX MOpoa o0003HauyaeTcsi OyKBEHHOIU(POBHIM
UHAEKCOM (TakuM e, KaKk U Yy CTparuuuupoBaHHbIX 0Opa3oBaHMil), KOTOPBII
3anuchIBaeTcs mociie OyKBEHHOTO MHJIekca coctaBa. Hampumep, unmexkc [JD1 o3Hauaer
«TPaHUTHI PAHHEIEBOHCKOIO Bo3pacTay, a MHiaeKc [1O3 — «rab0po Mmo31HEOpJOBUKCKOIO
BO3pacTa». T I[BETa U MHICKCHI 00A3aTeNbHBI IS T€0JIOr0B BCETO MUPA, TOITOMY 3Has
UX, MOKHO IPOYUTATh I'€OJOTMYECKYI0 KapTy, COCTAaBICHHYIO B JIIOOON CTpaHe, Jake He
BJIa/Ie UHOCTPAHHBIMU SI3bIKAMHU.

Ha xpynHomacmitaOHbIX (2 WHOTJa W Ha CpeaHe- HM  MEJIIKOMAcIITaOHBIX
re0JIOTHYECKUX KapTax) Ha [BETOBOM (hoH (0003HaUAIOLIUI BO3pACT CTPATU(HUIIMIPOBAHHBIX
M COCTaB HMHTPY3UBHBIX OO0pa3oBaHUU) OOBIYHO HAHOCUTCS JIOTOJHUTEIBHBIN Kparl
(MpUHATBIE IITPUXOBbIE O0O3HAYEHMS] COCTaBa TOPHBIX MOPOA — TECYAHWKH, TJIMHBI,
KBapIMThl, THEMCHl TPAHUTHI, CIIAHIIBI, M3BECTHSKU, Oa3anbThl W T.1.). K cokanenuto,
OOLIENPUHATHIX (YTBEPKACHHBIX MEXIYHAPOIHBIMH T€0JOTHYECKHUMH COTJIALICHHUSIMH )
MITPUXOBBIX YCIOBHBIX 0003HAaYEHUN TOKa HET. XOTsA Ha OOJBIIMHCTBE T'€OJOTUYECKHX
KapT MecyaHUKH 0003HAYAIOTCS TOYKAMH, W3BECTHSKU — INTPUXOBKOW, HANIOMUHAIOIIEH
KUPIUYMKH, a TPaHUThl — KpecTUKamMu U T.1. Kpome TOro, Ha TeoJOrHYecKrue KapThl
HAHOCATCS 3JIEMEHTHI 3aJIeTaHus CIIO0EB, T€0JIOTUYECKUE TPAHUIIBI U Pa3pPhIBHBIC HAPYIIICHUS
(C HUMH TTO3HAKOMHUMCSI TTO3/THEE).

Takum oOpa3om, reonoruueckas Kapra MO3BOJSET CYIUTh O BO3pPACT€ TOPHBIX
OpoJl, HMX HPOCTPAHCTBEHHOM paclpeiesieHuH, COCTaB€ U YCJIOBUSAX 3ajleraHusl.
['eonoruueckre KapThl COMPOBOKAAIOTCS CTPATUTPaAPUIECKIMH KOJIOHKaMHU U pa3pe3amH, C
METOJMKOM TTOCTPOSHUST KOTOPHIX MBI TAK)KE MIO3HAKOMHUMCS TTO3KE.



Tabmuma 1 OOmas reoxpoHoNornueckas ImKana (aHepo3os W KPHUIITO30s

(moxemOpust)
DoH /| Dpa/sparema ITepuon / cucrema | Mumekc Bpemennoi
HOHOTEMA UHTEpBaJ
YeTBepTHUUHBII 0 — 1,8 mun.7IeT
KaitHo3oiicka | (kBaptep)
s (Ceposamo- Q
Jrcenmoiii)
Heorenossrii N 1,8-23 muH.j1eT
danepo3oii (XKenmuwuii)
[TaneoreHoBBII p 23-65 muH.JIeT
(XKenmoopanorceswiir)
Memnooii K 65-145 munH.D1€T
Meso3soiickas | (3enensiir)
Opckwuit (Cunuit) | J 145-200 muH. g€t
Tpuacosslii T 200-251 muH.JIeT
(Puonemosurii)
[Tepmckuii P 251-295 muH.JIeT
(Opanorceswiir)
ITaneo3oiickas | KaMeHHOYTOIbHBI C 295-360 muH.JIeT
i1 (kap6on) (Cepoiii)
JleBoHCKHI1 D 360-408 mutH.JIET
(Kopuuneswiii)
Cuntypuiickuii S 418-443 muH.JIeT
(I'psizno-3enenviit)
OpaoBHUKCKHI O 443-490 mnH. net
(Borommuwiir)
KemOpwuiicku | € 490-535 mutH.JIET
it (Cune-3enenviii)

AxpoH / akpoTema

D0H / h0HOTEMA

Opa / spatema

[Tepuon / cucrema

[IpoTrepo3zoii
(paf)’JZMHHble OMmMmeHKU
P0306020 ysema)

[lo3nuuit / BepxHMA
MPOTEPO30H

Benncknit

[lo3nuHuit / BepxHUA
pudei

Cpennuii pudeit

Pansuii / HuwxHUN

pudeit

Pannnii  / HWKHUK
IPOTEPO30H (Kapemuii)

Apxeit

(pasnuunvie ommenxu
JIUN08AMO-PO3080O20O
ueema)

[lo3nuuit / BepxHUA
apxeit (Jlonmit)

Pannnii  / HWKHUK
apxeit (Caamwii)

[Tpumeuanue: KypcuBoMm B KpyriiblX CKOOKax yKaszaH I[BET, IPUHSATHIN JJIs1 0003HAYEHUS
CTpaTH(PUIMPOBAHHBIX 00pPa30BaHUIl TaHHOTO BO3pacTa Ha Fe0JIOTMYECKUX KapTax.




CTyneHThl BBINONHSIOT 3aJaHus 10 ONPEAEICHUI0 BO3pacTa M COCTaBa FOPHBIX MOPOJ,
pacro3HaBaHHUIO UHTPY3UH Pa3IMYHOrO COCTaBa, M300PaXKEHHBIX HAa Y4EOHBIX I'€OJOTMYECKHX
KapTax (C HUCIHOJb30BAaHUEM LIBETHOH TI'€OXPOHOJOTMYECKOW IIKaJIbI, JIETEHABl K KapTe H
crpaturpaduuecKoil KOJOHKH).

Y4eOHblii MaTtepuan. Y4eOHbIE TEOJIOTMYECKHE KapThl KPYIMHOTO WA CPEIHETO
Mmaciiraba.

Mertoauka paboThI.

IIpn pemeHHH pPa3NUYHBIX MCCIENOBATENbCKUX W IPAKTHUYECKHUX 3alad  HEPEOKO
BO3HHUKAET HEOOXOAMMOCTh TOCTPOUTH I€OJOTHUECKUI pa3pe3 B BEPTUKAIBHOM MIIOCKOCTU. JTO
HECJIO)KHO  cJieflaTh, OCHOBBIBasCb HAa M300paKEHUM TEOJIOTMYECKOM CHUTyallud B
TOPU3OHTAIILHOM TJIOCKOCTHU (HA KapTe WM IJIaHe).

UYepTéxk, Ha KOTOPOM TI€OJIOTMYECKOE CTPOEHUE M300pa)xkaeTcsi B BEPTUKAIbHOMN
IUIOCKOCTH, Ha3bIBACTCA 2eoocuteckum paspezom. Iloctpoerne pa3pes3a ya0oOHO BBIMONHATH HA
aucte Oymaru ¢ MIJIJIMMETPOBOM pa3sMEeTKON (MUJIIIMMETPOBKE).

Brons BepxHeEro Kpas JucTa MHJUIMMETPOBKH OTKJIAbIBACTCSI TOPU3OHTAIbHAS Oa3uCHas
JWHUA, JJIMHA KOTOPOHl COOTBETCTBYET AJMHE JHMHUM pa3pe3a B Macmradbe kaptel. K eé
HAYaJbHOM M KOHEYHOW TOYKaM MPOBOJAATCA NEPIEHAUKYJSAPbl — BEPTHUKAIbHBIC JIMHUU, Ha
KOTOPBIX OTKJIAJbIBAlOTCS OTMETKU BBICOT. Kax mnpasuno, 6vlouparomcs O00UHAKOBbI
2OPU3OHMANLHBII U 6EPMUKANBHBIU MACUMAOdbl, HO NPU 20PUBOHMANLHOM U OYeHb NON020M
3ane2anuy 20pHLIX NOPOO, BEPMUKANLHBIU MACUMAad 0ObIYHO 6bIOUpPAEemcsl 8 HEeCKONIbKO pas
KpynHee 20pU30HMANIbHO20 (3a UCKIIOYEHUEeM 20PHbIX PAUOHO8 C CUNbHO PACUIeHEHHBIM
penveghom). JlnanazoH MIKaIbl BHICOT BHIOUPAETCS UCXOJS U3 MUHUMAJIbHBIX U MaKCHUMaJIbHBIX
3HAYEHUH BBICOTHBIX OTMETOK Mo JmHUHM mpoduis. Takum oOpasom, cozmaércs OuHapHas
cucTeMa IpsIMOYTOJbHBIX KOOPAMHAT, B KOTOPOW IIOJOXKEHHE KaKIOW TOYKH peibeda
OIpeeNsAeTCsl IEPECEUCHUEM JIBYX JIMHUI: IIepBasi COOTBETCTBYET €€ MECTY Ha FOPU30HTAIbHOM
JUHUU Tpoduis, BTOpas — aOcomtoTHOM BbicoTe. [locienoBaTenbHOCTh TOYEK COEIUHSIETCS
IUTABHOM JIMHUEH, U30THYTOM KHU3Y — B JIOJIMHAX U KOTJIOBUHAX M KBEPXY — Ha BO3BBILICHHBIX
yuacTkax. [lonyueHHast TMHUS SBISETCA TUIICOMETPUYECKUM MPOQUIIEM MO BHIOPAHHOM JMHUU
MecTHOCTH. OOBEKTHl MECTHOCTH, MMEIOIINE COOCTBEHHbIE Ha3BaHUS (TOpPbI, XOJIMBI, PEKH U
T.J1.) IOAITUCHIBAIOTCS CBEPXY HaJ JIUHUEH MPOQUIIsL.

Jlanee kpail qucCTa MIIIUMETPOBKM NPUKIIAIBIBAETCS Ha KapTe K BbIOpaHHOW JIMHUU
paspesa. Bnoab Hero Ha JTMHUM THIICOMETPUYECKOr0 MPOQUIIS KOPOTKUMHU IUITPUXAMHU TPOCTHIM
MSATKAM KapaHJallloM OTMEYaloTCs BCE MECTa MEepecedeHMsl IMHUU Pa3pe3a ¢ IreoIorHuecKuMU
IPaHMLIAMH, & TaK)K€ BCE pa3pbIBHBIC HAPYIICHMs, OCH CHHKJIMHAIBHBIX M AHTHUKIMHAJIBHBIX
CTPYKTYp. OmpenemnstoTcs 3JEeMEHTHI 3ajeraHusl KaKJI0ro cJosl (TO €CTh ONpeAesseTcs, B KakoM
HalpaBI€HUU M MOJ KakUM yriioM oH majgaer). C MOMOLIbI0 TPAHCIOPTUPA U JIMHEWKH
OTKJIaJIBIBAIOTCSl COOTBETCTBYIOIIME VIJIbl, WM BCE TPAHUIBI IPOJOJKAIOTCS BHHU3 [0
OTIpe/IelIeHHON MperojiaBaTeseM INIyOuHbl MOCTPOEHHs JAaHHOTrO paspe3a (OHa MOXET ObITh
pa3IMyHONl B 3aBHCHUMOCTH OT CJOXHOCTH T€0JIOTMYECKOTO CTPOEHHUs ydacTKa M Xapakrepa
3aJIeraHusl TOPHBIX MOpOJ). 3aTéM aKKypaTHO M YETKO IMOANMCHIBAIOTCS BCE I'€OJOIMYECKHE
UHJACKCHl (B TOJHOM COOTBETCTBMM C KapTOM), M IOJS IMOPOJA 3aKpalIMBAIOTCS LIBETHBIMHU
KapaHJallaMi B COOTBETCTBUHU C UX BO3PacToM (sl CTpAaTH(PHUIMPOBAHHBIX MOApa3AeICHUN),
aub0 cocTtaBOM ([JIT HMHTPY3UBHBIX 0OpaszoBanwmii). JIuTomormueckuit CcoCTaB KaKIOTO
nojapasJiesieHust oroOpaxkaeTcss mpu nomomu kpana. [Ipu 3ToM B kKadecTBe oOpaslia CTYIEHTHI
UCIOJIB3YIOT LIBETHYKO T€OXPOHOJIOTMUYECKYIO IIKady M TaOJMIly YCIIOBHBIX 3HAKOB [IS
n300pakeHusl Hanbosee PacIpOCTPAaHEHHBIX TOPHBIX MopoA. Hax depTeskoMm MOAMUCHIBAETCS
3aronioBok («['eonormueckuit paspe3 mo nuHuu A — b»), CHHU3y yKa3bIBalOTCS 3HAYECHMS
TOPU30HTAIBHOTO U BEPTUKAIBHOTO MacIITaboB.

O3HaKOMHUBIIUCh € METOAMKONW TOCTPOEHHUS TI€O0JOTMYECKOro pas3pesa, CTYIEHTHI
MOJy4aloT y4eOHbIe Te0JIOTHYECKUE KapThl C HAaHECEHHOM NMHHMEW pa3pes3a, BAOJIb KOTOPOM
OTCTPaUBAIOT TUIICOMETPUYECKUI POPUIIL U T€OJIOTUIECKUN pa3pes.



MeToauka nocTpoeHus reoJJOrH4ecKoro npoguis mo Kapram ¢ ropu3OHTAIbHBIM
3aJleraHueM CJIOeB FOPHBIX MOPO.

Haubomee  mpoCTBIMH ~ SIBISIOTCSL  TE€OJIOTMYECKHE  KapThl,  OTOOpa)karolue
TOPU30HTANIbHOE 3ajeraHue cioeB. Ecnu penbed MeCTHOCTH, MpPENCTaBICHHONM Ha Kapre,
BBIPOBHEHHBIH (IUIOCKMM, HEpacuwlIeHEHHbIH), TO IpPU TOPU3OHTAIBHOM 3aJIETAHUU CJIOEB
reojoruyeckas kapra OyaeT MpeAcTaBisATh CIUIOUIHOE I0Jie, 3aKpalleHHOE OJHHUM IIBETOM,
COOTBETCTBYIOLIIMM BO3pacTy HamOoiee MOJOJOro (BEpXHEro) cios. AHalOTHYHAs KapTUHA
Oyzner HaOJI0aThCs, €CIIM dPO3UOHHAS CeTh (OBparu, Oajku, peKH) pa3BUBAETCS B IMpeienax
BEPXHEr0 IUIacTa M HE BPE3AETCS B NMOACTUIANOIIMKI ciioi. Ecnu 3po3noHHas ectb mpopesaeT
HECKOJIBKO TOPU30HTAIIBHO 3aJIETalOlIUX CJIOEB, TO HA N€0JIOTMYECKON KapTe ¢ TOPU3OHTAIAMHU
IPaHUIIBl BBIXOJ IUIACTOB COBMAAYT C FOPH3OHTAISIMU peibe(OoM HIM MPOUAYT MapajuieabHO
uM. TakuMm oOpa3oM, eciau OOHa)XaroIIMICs IUIAaCT HE CEYeT TOPU3OHTANM, 3aJieraHue ero
TOPU30HTAIIBHOE.

Ha reonormueckoif kapTte 10 BBIOPAHHOMY HANpaBICHUIO HAHOCUM  JIMHUIO
re0JIOTUYECKOro MpoduiIsl KOHIBI KOTOpoil 00o3HaueHsl OykBamu A-b, Kak mpasuio, nuHHUN
npodueil Ha reoIoTHYecKuX KapTax MpOBOJAAT OT OJHOW paMKH K APYroil, a He oOpBIBAIOT UX
BHYTpH Iulacta. Ha xapre MokeT OBITh MPOBENCHO HECKOJIBKO JMHHUU Mpoduieid, HeKOTOpbIe
MOTYT II€peCeKaThCs; MOJ0KEHUE IPAHUL] IJIACTOB HA pa3pe3ax B TOUKAX NMEPECeUEeHUs JOJIKHO
OBITH OJJMHAKOBBIM.

CHavana ctpouM Tomorpaduueckuid npoduib. Jljigs 5Toro moa kaproil (Ha IUCTKE)
MIPOYEPUYMBAEM BCIIOMOTATEIbHYIO JIMHUIO TAKOW K€ JJIMHBI, KaK M JUHUSA Npoduiis Ha KapTe
(AB). 'opuzonTanbHbIN MacITad NPoQPuIIst OOBIYHO PaBEH MACIITa0y KapThl.

Beprukanpapiii MacmTad mpoduisi BRIOUPAIOT B 3aBUCUMOCTH OT MaciiTaba KapTel U
xapakrepa penbeda. PasHuIla BRICOTHBIX OTMETOK Ha KapTte, Hampumep, pasHa 30 m (130-100),
gro B macmTabde 1:50 000 coorBercTByer 0,6 M., CIeIOBaTENbHO, BEPTHKAIBHBI MacIiTad
HE00X0auMO Juis HaryiaaHocTy yBenuduTh 10 1:1 000 (I cm - 10 M) VBenuueHue BepTUKAIBLHOTO
MaciiTaba mpHu COCTABIICHUH T€0JOTHYECKUX Pa3pe30B (IIPU TOPU30HTAILHOM 3aJIETaHUU CJIOCB)
JIOTTyCKaeTcsl.

[Tocne Toro kak BepTUKAIbHBIA MacmTad BBHIOpPAH, €0 CTPOST M HAANKUCHIBAIOT C
JPyroro KOHIA BCIIOMOTaTeNnbHOM JUHUM. Ha BcromoraTenbHOW JIMHUM OTKJIAABIBAIOT TOUKH
nepeceyeHusl JMHUM pa3pe3a C TOPU3OHTANSIMU penbeda Ha KapTe, a HaJ TOUYKAMHU
MOAMKCHIBAIOT UX BBICOTHBIE OTMETKHU. [10 cucteMe npsMOyroibHBIX KOOPAUHAT HAXOASAT TOUKH
3eMHOM MOBEPXHOCTH B MECTaxX MEpPEeceueHus TOPU30HTAJICH ¢ JMHHEH pa3pes3a, COeAUHSIOT UX
TUTABHOM KPUBOM MTMHHUEH U MOTYy4YaloT JIMHHUIO TONOTpaduuecKoro mpogus.

Ha BcnomorarenbHyto MNpsIMyI0 TEPEHOCAT TOYKM NEpEecedeHMsl JIMHUS pas3pe3a ¢
rpaHUIlaMU BBIXOJAa IUIACTOB Ha TE€OJIOTMUECKOM KapTe, a 3aTeM MpPOEKTHPYIOT Ha
tonorpaduueckuii mpodwmib. Ilocie 3TOro MPOBOMAT TpaHUIl TUTACTOB B BEPTHKAIHHOM
IUIOCKOCTH pa3pesa.

Tonorpadudeckuit mpodusb, rpaHUIB] MJIACTOB HA NMPOQUIIe U BEPTUKAIBHBIN MaciiTad
00BOAAT TymIbl0. BeromoraTenbHble TUHUM U 3HAYKH, MPOBEJACHHBIE KapaHIAIIOM, CTUPAOT.
Ha xonmax nmpogumst cTaBsAT COOTBETCTBEHHO OYKBHI A-b. Pa3zpe3 opHeHTHPYIOT OTHOCUTEIHEHO
CTOpPOH TopHu30HTa. Bo3pacT miacToB 0003HAYAIOT COOTBETCTBYIOLIMM I[BETOM - COIJIACHO
YCIIOBHBIM I[BETaM CTPATOHOB Ha Ie0JIOTUYECKUX KapTaxX, JIMTOJOTUYECKUN COCTaB YCIOBHBIMU
o003HaYeHWsIMM; Ha IUIacTax (WIM 3a TMpeaenamMu MpoQMiIs) TPOCTABISIOT HHJIEKCHI,
YKa3bIBAIOIIUE BO3PACT MOPO/I.

Caepxy pazpe3 noAnuchBaioT; «I eonorndeckuit mpopuib Mo JUHUM ...» 110 Ha3BaHUEM
paspesa MoMemaT TOPU3OHTAIBHBIN H BEPTUKATHHBIN MAacIITa0bI.

MeToauka TMOCTPOEHHMS Teo0JIOTHYecKOoro mnpoguwis mo Kapre ¢ HAKJIOHHBIM
3ajieraHueM CJ10eB.

[Ipy HaAKJIOHHOM 3ajJieTaHus CIOEB W BBIPOBHEHHOM (HEpacCUJIEHEHHOM WK ciIabo
pacujieHeHHOM) pelnibede TUIacThl BBITATUBAIOTCA NPSIMOJIMHEHHO MO MPOCTUPAHUIO, 00pazys
CTpOTO MapasieabHbIe OJI0CHL. [Ipy HEPOBHOM (pacuIeHEHHOM) pebede rPaHHIIbl HAKIIOHHOTO



IUIacTa M3rubaroTcs - YeM MEHbIIE yroj HajeHus, TeM Oojiblliee BIMSHUE HA KOH(HUTYpaIHio
rpaHuI] oka3eiBaeT penabed. [lpu yrime naganus 3, 5, 7° rpaHUIIbl IJIACTOB TOYTH MapalIeIbHBI
TOPU3OHTAIISIM; TPU OOJBIIMX yIJIaX MAJACHUS OHH PE3KO HE COINNACyIOTCA C TOPH3OHTAIISIMU;
IpU BEPTUKAIBHOM 3aJeTaHUU IUJIACTOB pelibed COBEPIICHHO HE OKa3bIBaeT BIMSHUS Ha
KOHTYPHI TJIACTOB (IpaHHIIBI BEPTUKAIBHOTO TUIACTa MPH JIFOOOM penbede UAYT NPSIMOINHEHHO
10 MPOCTUPAHHUIO).

Ha reonornueckoil kapre BhIOMpaeM HampasieHue npoduis no auauu A-b. Macmrad
kapthl 1:5 000. Kak u B ciaydae ¢ rOpU3OHTAIBHBIM 3aJIeTAaHUEM IUIACTOB, CHayajla CTPOUM
tonorpaduueckuii npoduis. CreayeT MOMHHUTH, YTO yBEIHMYEHHE BEPTHUKAIBHOTO MacliTada
IPU HAKJIOHHOM 3aJIeTaHUM ILJIACTOB HEAONMYCTUMO (BEPTUKAJIBHBIM MacmTad I0JKEH ObITh
paBen macmTaly kapTsl). Ha Tonorpadudeckuil mpouiis MpOEKTUPYEM TOUKH TEpeceueHUs
IpaHUIl [JIacTOB (CTPAaTOHOB) C JMHHEH pa3pe3a Ha KapTe, MOCje Yero Moj MU3BECTHBIM YIJIOM
IIPOBOAMM I'PAHHULIBI IJIACTOB B BEPTUKAIBHOMN INIOCKOCTH pa3pesa.

Ecnu snemeHTHI 3ajieraHusl IJ1acTOB Ha KapTe HE OTPaKEHbI, TO Ha BCIIOMOTraTebHYIO
auHuio A-B, Kpome TOro, mepeHocsT TOUKH MEepEeceueHusl JIMHUU pa3pe3a Ha KapTe ¢ JIMHUSIMU
NpOCTUPaHUs (TOPU3OHTAISIMH) TMOBEPXHOCTH KaKOro-nuOo muacta. JluHus, coemuHsroias
IIOJIyUEHHBIE TOYKHM II€PECEUEHHUs, OTpakaeT HAKJIOH IuiacTa B HampaBieHun A-b. [lns
ompejeNieHusl yria MaJeHus IUIacTa JOCTAaTOYHO JBYX TOYEK. [paHUIbl APYruX IIIACTOB
NPOBOJAT TMAPAJUIETbHO MOJYYCHHOW IMHMM TaneHus. [Ipy He3HAYMTENbHBIX KOJICOaHUSIX
penbeda Tonorpaduueckuii mpoduib OyneT MmpeacTaBieH B BHAE MEIKO3yOuaToW JTUHUH, T.K.
YBEJIMUEHUE BEPTUKAJIBHOIO MaciuTaba He Jomyckaercs. B Takom ciyudae Tonorpaduyeckuit
npodUIb MOKHO HE CTPOUTH, @ OT PYKH MPOBECTH TOPU3OHTAIBHYIO JTHHHUIO HA YPOBHE CpEIHEH
BBICOTBl MECTHOCTH IO JMHHM pa3pe3a Ha Kapre. DTy JUHHUI0 MOXHO HCIOJIb30BaTh U Kak
BCIIOMOTaTENbHYIO JJI1 HAHECEHUS! TOUEK MEepPECceueHus: JTMHUU pa3pe3a ¢ TPaHHIlaMU BBIXOJOB
IJIACTOB.

OxonuarenbHOEe OGOPMIICHHE TEOJOTMYECKOro Mpoduiis, HaHECEHHE YCIOBHBIX
0003HaYeHM 1 MaciiTada Takoe ke, KaK U IIPU TOPU30HTAIbHOM 3aJIETaHUH CIIOEB.

dopma mpeacTaBieHUsl pe3yJbTara: O(POPMIICHHE TI'EOJOTHYECKOro  MpOoQuIs,
HAHECEHHE YCIOBHBIX O00O3HAueHW W MacmTaba Takoe XK€, KaKk W TPU TOPU3OHTAIHHOM
3aJIeTaHuU CJIOCB

Kpurtepuu ouenku:

OreHKa «OTJINYHO» BBICTABIISIETCS:

— coJlepaHue pabdOThl COOTBETCTBYET 3a/laHHOW TEMaTHKE, OOYUYaIOMIMIACS TOKa3bIBAeT
CHCTEMHBIE U MTOJTHBIC 3HAHUS U YMEHHSI 10 JTAHHOMY BOTIPOCY;

— pabota ohopMiIeHa B COOTBETCTBHM C PEKOMEHJAMSIMU IpenojaBarers;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY;

— MaTepuall M3JI0)KEeH YeTKO, PallMOHAIbHO, OTPaKE€HA CIPAaBEUIMBOCTh U IPAaBJAWBOCTD
BBIBOJIOB.

O1eHKa «XOpOIIO» BBICTABIISACTCS:

— coJepaHue pabOThI COOTBETCTBYET 33JaHHOM TEMATHKE;

— oOyuarommiicsi TOIycKaeT HeOOoIbIINe HETOYHOCTH WIIH HEKOTOPBIC OMIMOKH B JAHHOM
BoIpoce (HEOTHOPOIHASI BRIOOPKA);

— MaTepuall U3JI0)KEH YETKO, PAallMOHAIbHO, OJHAKO B BBIBOJAX HE BE3/l€ NMPHUCYTCTBYET
CHPaBEAJIUBOCTD U MPABINBOCTb.

— B oopMIIeHHH PaOOTHI JOMYIICHB HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJJaHHOMY MJIM HE3HAUUTEIHHO MEHBIIIE;

OreHKa «yJA0BJIETBOPUTEIBHOY BBICTABIISETCS:

— copepkaHue pabOThl COOTBETCTBYET 3aJaHHOW TeMaTHKe, HO B PabOTe€ OTCYTCTBYIOT
3HAYUTEIIbHBIC JIEMEHTHI 110 COACPKAHMIO PA0OTHI I MaTepHal 10 TeMe U3JI0KEH HEeJIOTHYHO,
HEUYETKO MPECTABICHO OCHOBHOE COJIEpKaHHE BOTIPOCaA;



— pabota ohopmiieHa ¢ OIIMOKAaMH B OPOPMIICHUH;

— o0beM pabOThl 3HAYUTENBHO MEHBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOABI IO
rpaguyeckuM pe3yabTaTaM aHaIn3a).

OrneHKa «HEyIOBIETBOPUTEIILHOY BHICTABIISCTCS:

—HE pacKpbITa OCHOBHAsI TeMa pabOTHI;

—odopmieHne paboThl HE COOTBETCTBYET TPeOOBAaHMS PENOAaBaTEs;

—00BeM pabOTHI HE COOTBETCTBYET 3aJJaHHOMY.



Tema 1. OcHOBBI T€0JIOTHH
IIpakTHyeckoe 3aHsATHE 2
«H3y4enne reosiornyeckoi kaprsl Poccuu.
BrolgesieHue Ha reoJ10ru4ecKoil KapTe ceiicMUYeCKU AKTHBHBIX 30H 3eMJIn»

Heab: HayuynThCA BBIAEIATH HA T€OJIOTUYECKON KAPTE CEMCMUYECKH aKTUBHBIX 30H 3E€MIIH.

Boinosinenue padoTsl cnocodcTByeT GOpMUPOBAHUIO:
Yo 1 Yuratp reonoruueckue KapThl U TPOGUIH CTIeHHaTIbHOTO Ha3HAYCHUS

MarepuajibHoOe o0ecnieyeHue:
MynbTUMEANIHBIE CPEICTBAa XPAaHEHHUS, IEPEIaud U MPeICTaBICHI HH(OPMAIIHH.
Y4eOHo-MeToAMYeCKask JOKYMEHTAIUS, TUJaKTHYECKIE CPEe/ICTBA.

3apanue:
Boigenenue Ha reosloru4eckoi KapTe CeCMUYECKHU aKTUBHBIX 30H 3eMIIH.

OdopMHUTB OTYET 1O MTPAKTUYECKON padoTe.

ITopsinok BbINOJIHEHHS PadOTHI:
KpaTkue Teopernyeckue cCBeieHUA:

1. Ilpon3BecTy aHAMM3 KA CEMCMUYECKON MHTEHCHBHOCTH (Tabmuie 6.1, 6.2, 6.3, 6.4,
6.5) ¥ conocTaBUTh (HaKTOPHI, BIUAIOLINE HA YBEJIIMUECHNE- YMEHbIICHUE OaJUIBHOCTH.

[lepBooyepesHO OCHOBHBIME (haKTOPAMHU BIUSIOMIMMHU HA YBEIMYEHHUE MM YMEHBIICHUE
MarHuTyAbl KoJieOaHUil SBISETCA TE€0JIOTHYECKOE CTPOCHHE TEPPUTOPUM, TaK K€ OIHY M3
OCHOBHBIX pOJIe MOXXET WrpaTh HAIWYUK BOJOXPAHWJIHIL, OOJIBIIOE paCIpPOCTPOHEHHE
HOJI3EMHBIX (DITFOMI0B, a TaK K€ CUIIbHO PACUJICHEHHBIN pebed

2. OxapakTepu30BaTh MPHHIUIBI YCTAHOBJICHUS MCXOIHOTO W PacueTHOro Oaia U 1o
kapre CHulla II-7-81 - kapta MmaccoBoro crpoutenbctBa OCP- A nath XapakTepUCTHKY
UCXOJHOTO Oayia paitoHoB CHOMpPCKOi mIaTGopmel U 3abaiikabs.
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Cubupckas mnatdopma B OonblIel CBOEH 4acTH XapaKTEpU3YeTCs HU3KHUM HCXOIHBIM
0ayloM CceHCMHUYECKOW aKTUBHOCTH PaBHBIM 5, TOJIBKO B FOXKHOW YacTH muaTdopmel, B1oias bP3
HaOJIOMAaeTCsl CHIBHO OTJIMYAIOLIMECs YCIOBHS HMCXOTHOW OalbHOCTH,0HA COCaBIAT 9 B
npenenax Op3 u CasHo-EHucelckuii ckiaguaToil 00JacTH M YMEHBIIIACTCS MPU YAAICHUH OT
Hee.

B 3a6aiikanbe UCXOAHBIA Oayl BCEW TEPPUTOPHH UYTh BBIIIE OTHOCHUTEIHHO CHOUPCKOM
wiatpopMbl 3a cyeT TOro 4ro ¢ rora y Hee BP3, ¢ BocToka ByNKaHMECKHH IOfAC, cceBepa
Cxnaguaras 001acTb.

KapTs! celicMuueckoro pailoHHpOBaHUS OKA3bIBAOT UCXOOHbIN O, IPUCYILUN TAHHOU
TEPPUTOPUH, YIUTHIBAIOLIUI 0000IIEHHBIE T€0JIOrHYecKre ycaoBus. B 11enom cocraBienue kapt
CEICMMYECKOI0 pallOHUPOBAaHUS IMPOM3BOAUTCA HAa OCHOBAaHMU COBMECTHOTO aHaIM3a
CEICMOJIOTHYECKUX U MH)KEHEPHO-TEO0JIOTMYECKUX JaHHBIX. [Ipu 3TOM HCTONB3yIOTCS CBEICHUS
O pacHpelelIeHHH O0YaroB 3€MJIETPSICEHUH B IPOCTPAHCTBE U BPEMEHH, O IIOBTOPSIEMOCTH
COTpPSICEHMI, a TaK)Ke JaHHbBIE O Pa3pYLIMTEIbHBIX MMOCIEICTBUSAX, TPOUCXOIAIINX paHee B Ipe-
Jienax dTUX 30H 3eMJICTPSICCHUH, HAHOOBIIEH CHIIBI C MX OIICHKOW MO CeMCMMYECKOW IIKale
O6amnpHOcTU. [locnmemoBarenbHOCTH OSTUX paboOT cleayiomias — CHadajga OLIGHHUBAeTCs
CEIICMHYHOCTb 04aroBOW 30HBI, 3aT€M JAETCS MIPOrHO3 COTPSACAEMOCTH 36MHOM TOBEPXHOCTH.

B oTnenpHBIX OCBOCHHBIX M OCBaMBaeMbIX YydacTKax (Topoja, KPYIHBIE IOCENKH,
MIPOMBIIIUICHHBIE OOBEKTHI u T. 1.) MIPOBOJIUTCS CEUCMUUECKOE
MUKPOPALIOHUpOBaHUe, KOHKPETHOM 3ajaueil KOTOPOTO SBISETCS YCTAaHOBIEHUE pACUemHO20
banna, T.e. BbIIEICHUE B IIpe/ienax JAHHOTO CEMCMUYECKOr0 PErMoHa Y4acTKOB C CYLIECTBEHHO
pPa3IMYHBIMH TPYHTOBBIMH, MOP()OMETPUYECKUMHU M THUIPOreOJOTHYECKHMMH yciaoBusMH. Ha
IIPAKTUKE JOCTaTOYHA OLIEHKA, IPU KOTOPOW BBIJEIAIOTCS YYACTKHU, OTJIMYAIOIINECS 110 CTENEHU
ceiicmuueckoro sddexra mpU CHIBHBIX 3EMIIETPSICEHHMSIX HAa OJUH Oal MO OTHOIIECHHUIO K
ceiicMuueckomMy 3PHEKTy, 0KHIAEMOMY B TAHHOM ITYHKTE B CPEIHUX IPYHTOBBIX YCIOBHSIX, T.€.
IIPU UCXOTHOM Oaiiie.

3.lna paitonoB Bocrounoit Cubupu Nnpou3BECTH OLEHKY HM3MEHEHHS WHTEHCHUBHOCTH
3eMIICTPSICCHUIl B 3aBHCHMOCTH OT MH)XEHEPHO-TEOJIOTHUeCKUX ycioBuil (Tabmuua :\6.6, kapTe
CEHCMMYECKOTO MUKPOPaHOHMPOBAHHS).

CENCMHMHOC T
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ECJ‘II/I paCCManI/IBaTB BOCTO‘-IHYIO CI/I6I/IpL OCHOBHBIMM 3IHIIEHTPaMH BO3MOKHBIX
3emutetpsiceHnid sBisroress bP3, m creiku EBpaswmiickoi, CeBepoaMEepUKAHCKON M aMypCKOH
TUTUT.

Ha Ttepputopun Bocrounoit Cubupu co3gaHbl U OKCIUTyaTHPYETCS Pl KPYIHBIX
BojoxpaHmwmny - Amdrapckuil kackany ['DC. On Bxmouwaer HpkyTckoe BOAOXpaHWIMILE,
cozmanHoe B 1956-1962 rr, bparckoe, nHamonHeHHoe B 1961- 1967 rr, u Ycrb-Mnumckoe
Bojoxpanmwuiie (1976r). CambIM KpYIHBIM CpeIu HHX, /2 U IO OTIEJIbHBIM IapaMeTpam B
mupe, sapisercs bparckoe Bomoxpanwiumie. OHO HaXOOUTCS Ha BTOPOM MeCTe MO 00beMy
BoAHON Maccel (169,3 kM2) U Ha 4YeTBEpPTOM MO IUIOMIANM akBatopuu (okomo 5500 km2).
Bennuuna mognopa y ctBopa I'DC B paitone 1. bparcka coctaBmsier 105 M. O6 omyTumbIxX
3eMJIeTpSICEHUsAX B Tmpenenax Mpkyrckoro amdurearpa CBHIETEIBCTBYIOT HCTOPUYECKHE
ceenenuss. Hampumep, 5 wutonma 1908 r. B ropome bparcke omymianoch 3eMIIETpsICEHHUE,
onuceiBaecmoe B.B. IIomoBeiM Kak «JOBOJIBHO CHJIBHBIM TOJYOK, COMNPOBOKIABIIMNCA
npebezxaHueM nocyap». 1o coobitue U C.M. T'oneHenkuM HHTEPIPETUPYETCS] KaK MECTHOE.



Bmecte ¢ Tem, 3TUM y4Y€HBIM JAETalIbHO IPOAHAIM3UPOBAHbI MHCTPYMEHTAIbHBIE JAHHBIE O
3emuteTpsiceHusx ora Cubupckoit mardopmel 3a nepuos ¢ Hadana 1960-x romos (1998, 1999.
2001). B pe3ynbrate ObLI CclielaH BBIBOJA O 3HAYUTEIBHON «3aCOPEHHOCTH KapThl SIHUIIEHTPOB
3eMileTpsiceHuil MaaT(opMbl COOBITHUSIMM HECEHCMHUYECKOTO0 IMPOUCXOXKICHUS, T.€. KPYIHBIMU
OPOMBIIUICHHBIMA ~ B3pbIBAMH. B MONb3y  HECEWCMHUYECKOW NpUPOABI  OOJBIIMHCTBA
3aperucTPUPOBAHHBIX cOObITHIH, 0 MHeHUI0 C.M. ['oneHenkoro, roBOpUT U UX pacupeieicHue
II0 BPEMEHM CYTOK, IIOCKOJbKY OCHOBHAsl MX 4YacTh NPUXOAUTCS HA JIHEBHOE MECTHOE BpEMS.
OTO0 yTBEepXKEHUE, C Halllel TOUKU 3pEHMs], SIBJIETCS B ONPE/IeICHHON Mepe yCloBHbIM. TouHas
IIPUBSI3KA PETUCTPUPYEMBIX COOBITUH K OIpPENEICHHBIM JIOKAIbHBIM Y4acTKaM, B YaCTHOCTU K
MecTaM IPOBEACHUS €JMHUYHBIX B3PBIBHBIX PAa0OT, HE BCErJa BO3MOXKHA, ITOCKOJIbKY OIIMOKU
JIOKaJIM3alluy 3MULEHTPOB ISl paccMarpuBaeMoil Tepputopun no ouenke C. WM. T'onenernkoro
coctaBisitor 10-20 kM. Takum 00pa3om, €CTh BCE OCHOBAHHS YTBEPXKIATh, UYTO TEPPUTOPHS
wiatpopMbl, B TOM 4YHCIE€ M pailioH BOJOXPAHWJIMINA, XapaKTepU3yeTcsi COOCTBEHHOM
celiCMUYECKON aKTHUBHOCTBbIO, XOTS M HECONOCTaBUMOH C COCEIHUMM CEHCMOAKTUBHBIMU
paiionamu baiikanbckoi pudTOBOI1 30HBI.

Bonoxpanunuie, 0ocoOOEHHO €ro ceBepHas 4acTh, HaXOIUTCs B LeHTpe Mpkyrckoro
amduTeaTpa Ha TEPPUTOPHH, KOTOpas B CEpelMHE MPOIUIOTO BEKa CUMTAIACh ACEHCMHYHOM.
BwMmecTe ¢ Tem, HauMHas ¢ CEeMUIECATHIX T'OA0B ABALATOrO BEKa, IPOU30LLIO OKOJIO MATUACCATH
CeliCMMUECKHX COOBITUH, SHEPreTUUEeCKU Kiacc KOTOphIX koisebdnercs ot 8 no 11.6. Ilpuuem
HOCJEIHUE COOBITUS SIBISIOTCS CaMbIMHM CHJIBHBIMU 3€MJICTPSACEHUSAMHU B JAHHOM KOHKPETHOM
paiione 3a Bce BpeMs. 1o 3emiierpsicenus 1996 (c unrencuBHocThIO 3 Oania B ropojae bparcke,
u 2 6amna - B ropoae Mpkyrcke) u npumepHo Takoe ke mo nateHcuBHOcTH B 2002 rony. Kpome
TOT0, OYEBUAHA TEHJCHIMS K YBEJIMUYEHUIO KOJIMYECTBA 3EMJIETPSACEHUN 110 TOAaM U MOBBIIICHNE
SHEPreTUYECKUX KJIACCOB ATUX COOBITHUH.

ONULEHTPHl 3EMIIETPSICEHUIM COCPEOTOUYEHbl Ha CEBEpE BOJOEMA, B 30HE Pa3BUTHS
TPAIOBBIX UHTPY3Ull. B ceBepHOI yacTu pacmosokeH psiji ONOI3HEBBIX YYACTKOB, BXOASIIUX B
MOHMTOPHHIOBYIO ceTh MHCTUTyTa 3eMHOM Kopbl CO PAH no HaOmioneHuio 3a pa3BUTHEM
AK30T€HHBIX INpoleccoB. IIpoanann3npoBaB JUHAMHMKY OINOJ3HEBBIX YYACTKOB C IO3ULIMNA POJIU
CEIICMHYHOCTH B pa3BUTHE OEpEeroBBIX CKJIOHOB, BUJIHO YTO, 3TH COTPSCEHHUS CKa3alKuCh Ha
TEMIIax pPa3BUTHUS IPABUTALIMOHHBIX JeQOpMaLUil U OTCTYNAHHs KPOMKH Oepera.

[Ipuposia TEXHOTEHHON CEMCMMYHOCTH palioHa bpaTCkoro BOJIOXpAaHWININA HE BBI3BIBAECT
COMHEHHH. 3EeMIIETPSICEHMSI PACCMaTpPUBAEMOM TEPPUTOPUU CIPOBOLMPOBAHBI 3aMIOJHEHUEM
bparckoro Bogoema rpomMaaHbIM OOBEMOM BOJABI M, Kak CJIEACTBUE, IepepaclperesieHueM
HanpspKeHUM B 3eMHOM Kope. Ilo ero MHeHMIO, 31€Ch IOA THIPOCUCTEMOM IPOMCXOIUT
MIOCTOSIHHOE MEJIEHHOE MPOCEAaHHE OCHOBAaHHUS C BBIAABIMBAHUEM U3 HUXKHHUX TOPHU30HTOB
paspe3a 3ajexed coau. [3ydyeHme JAMHAMHMKM 3TOTO TIpolecca IOKa3ajlo, 4YTO 4YacTb
«17aTGOPMEHHOTO TUIAIa» B 3TOM MECTE €KEr0oHO MPOrudaeTcs ¢ aMIIUTyJ0d 8 MM/Toll. DTO
OKa3bIBAaeT 3HAUNTENIHOE BIMSIHUE Ha T€0JUHAMUYECKOE PABHOBECHOE COCTOSIHHME MIaT(HOPMBI U
IPUBOJIUT K M3MEHEHHMIO HAINpPSOKEHWH B BEPXHEW YacTU 3€MHOM KOpBI, YTO BIIOJHE MOKET
IPOSIBIIATHCS B BUJI€ TEXHOT'€HHOM (HaBEICHHOM) CeICMUYHOCTH.

be3ycinoBHO, BOJOXpaHWIIUIIE CHITPaio 3aMETHYIO POJIb B M3MEHEHHU CEeHCMHMUYECKOM
CUTyallud B 3TOM wactu muatgopmbl. OJHAKO, HENb3sS HE COMNIACUThCd C MHEHUEM B.A.
[TaBneHoBa, KOTOpbI B MNpHUHIUIE MNOAAEPNKHUBAs HaAIly TOYKY 3PEHMS, CUUTAI, YTO JUIS
MHCTPYMEHTAJIBHOTO MOJATBEPXKIEHUS HAIIUX B3IJSI0B B JTOM paiioHe HE0OXoauMa CeTh
JIOKQJIbHBIX CEHCMUYECKHUX CTaHIIMM, TPOU3BOSMIINX PETUCTPALUIO CiI1a0bIX 3emierpscenuit (Kp-
5-7), KkoTopble MOTJIM OBl JJaTh OTBET Ha ATOT Borpoc. Ho ¢ aApyroit cTopoHsl, psJ KOCBEHHBIX
noKasarene MOATBEPXKAAIOT ATy THIOTe3y, B 4YacTHOCTH, OJHUM H3 TaKUX JI0Ka3aTeJIbCTB
MOJKET CIIY>)KMTb BO3pacTaroIllee KOJIMUYECTBO 3EMIIETPSCEHUH B IOCIEAHEE BPEMS B CEBEPHOM
YacTH BOJOXpPAHWIMINA. 3/1eCh, HAUMHAsl C CEMMJIECATHIX TOJI0OB JIBAIIATOrO BEKa, MPOU3OILIO0
OKOJIO COpOKa 3eMJICTPSICEHUH, SHEPreTUYEeCKUI KJIacC KOTOpBIX BapbupyeT oT 8 mo 11,6 (ra.
[Tpuyem coObITHs, 3apeructpupoBaHHbie B 1996 m 2002 TT. ABISIOTCS CaMBIMH CHUJIBHBIMHU
36MJIETPSICEHUAMHU B JaHHOM KOHPETHOM pailloHe 3a BCE BpeMs HMHCTPYMEHTalIbHOU



peructpanuu. 3emiuetpscenue 26 despais 1996 r. (Kp=11.6) nocturano B HEKOTOPBIX JICKAIIUX
Ha moOepekbe BOJOXPAHUJIMINA IMYyHKTAX HMHTEHCUBHOCTH 5-6 0ajuioB; COMOCTAaBUMBIM IIO
SHEPreTUYECKOMY YypPOBHIO ObuTO U 3emierpscenue 9 asrycra 2002 roay (Kp=11.2),
MPOSIBUBILIEECS] C MHTEHCUBHOCTHIO 3 Oaia B ropojie bparcke u 2 6amia - B ropone Mpkyrcke.
Kpome TOro, oueBuaHa TEHAEHLHUS K YBEIMUYEHHIO KOJIMYECTBA 3EMJIETPSICEHUH IO TOAaM M
MOBBILICHHE JHEPreTUYECKUX KIJIACCOB ATHX COObITHI. HeoObluHBI W mMapameTpbl 3TUX
36MJICTPSICEHUI: YacTOTa HUX IOBTOPEHUS W HHTEHCUBHOCTb 4YacTO OKAa3bIBAETCsSl BBILLIE
HOPMaJIbHOM I JAHHOTO PErMOHa, a SMUIEHTPHI PACIIOI0XKEHBI B HEMTOCPEACTBEHHON OJIM30CTH
OT BojoeMa WM B ero axkearopuu. K coxaneHuto, u3-3a HEONAronpusTHBIX YCJIOBUI
pPErucTpallMid U OTCYTCTBHSI ONM3KMX CEHMCMHMUYECKHUX CTaHLUH, pacmpeleieHHe THIOLEHTPOB
3eMJICTPSICEHUN 110 TIyOMHE OLIEHKE HE MojjaeTcs. MOXHO JUIlIb IMpeArnonaraTb, 4TO OHU
COCpPEeOTOUYEHBI B Ipeaenax BepXHHX 10 KM 3eMHOUM KOpbhl. B MUPOBOH INpakTUKE H3BECTHBI
Clly4au TIPOSIBIIEHHS 3E€MIIETPSICEHMM, BBI3BAHHBIX CO3/1aHMEM BoaoxpaHwmil. CorigacHo
OMyOJIMKOBaHHBIM paboTaM , IJIYOMHBI THIIONEHTPOB HABEJACHHBIX (CIIPOBOLMPOBAHHBIX)
3EMJIETPSACEHUM M MUKW UX PACIpENeICHUN HAXONATCs B mpenenax 5-7 KM, B PEIKUX CIIydasx
9Ta BenuuMHa coctaBiseT 11 kM. SIBIeHUS TEXHOTeHHOW (HaBENEHHOW) CEMCMHUYHOCTH
3adukcupoBanbl Ha Bogoemax Mapadon u Kpemacrta B I'penuu, B paitone miotuns! ['yBep Ha
pexke Komopago B CIIA, CunbpoemHipsas B Kurtae, Kapuba B 3amOuum, Ha KpyHmHBIX
Bojoxpanmininax Cpenneit A3uu v psje APyrux MecT.

be3yciioBHO, ecTp W Jpyrue NPUYMHBI TEXHOTCHHOM AaKTUBU3AllMM HAaBEJIECHHOMN
ceiicmmunoctu. Tak, mpodeccop K.I'. JleBn omHuM wu3 (HakTOpOB CUMTACT COITHEUHYIO
AKTUBHOCTH M HEKOTOPBIE €C MPOU3BOAHBIC - yucia Bonbda;

TeMIIepaTypa MpU3eMHOTO CJI0si aTMOC(Ephl U YPOBEHb 3epKaia Bojoxpanuiuma. Eciu
paccMaTpuBaTh IOCJIEIHUNA C MOMEHTa Hauyajga ero 3amojHEeHHs, TO aOCONIOTHO YETKO
IPOCIICKUBACTCS] TEHACHIINS HEOONBIINX TI0 aMIUTUTYAE, HO KpailHEe PeryJspHBIX MOHMKEHHIA-
MOBBILICHUI YpPOBHS 3a CYET HANOJHEHUS W TMOCHeAyromell cpaboTKH BOABI B IpoIEcce
skcrutyataruu ['9C. Ho Bce 310 mpoucxomut Ha Qone Oonee mmrenbHoM 11-12 nerHeit
TapMOHHUKHU, KOTOpasi CBsi3aHa C OOIIMMHU THIPOJMHAMHYECKUMH YCIOBUSIMHU, a JUIUTEIHHOCTH
NEPUOJOB CXO0Kasl C JUIMTEIbHOCTHIO MEPUOJIOB U3MEHEHUS COJIHEYHON aKTUBHOCTH, BIIHSIOILEH,
IpeX/e BCEro, Ha COCTOSHUE aTMOC(epbl - TEeMIepaTypy €€ MPHU3EMHOIO Clos, JaBJICHHE
BO3/lyXa, TECHO CBSI3aHHOE C TEMIIEpaTypol, BIIAXHOCTH, 3HAYEHUS KOTOpOM oOpaTHO
NpONOPUMOHAIBHBI TeMIeparype. B pe3ynpTare aHamm3a CONOCTABIEHMM ATHUX Tpex
XapaKTEPUCTUK YCTAHOBJIEHO CIIEAYIOLIEE:

- KosiebaHusl ypoBHS bpaTckoro BoJOXpaHWIUINA NPOTUBO(A3HO BapUaALMsIM COTHEYHOH
aKTUBHOCTH;

- Bapvaluu TeMIepaTypbl MPU3EMHOIO CJ0s aTMOC(Ephbl CIIOKHO COTJIACYIOTCSA C
BapHallUsIMM COJHEYHOM AaKTUBHOCTH, HO 3aMEYEHO, YTO MAaKCUMaJlbHbIE CpPEIHErof0BbIE
TEMIEPATYPbl CMEIIEHbl OTHOCUTEIBHO MAKCUMYMOB COJHEYHOM AKTUBHOCTH BIPAaBO, 4YTO
FOBOPUT O 3ala3JblBaHUM  aTMOC(HEPHBIX TEeMIlEpaTypHbIX d3()PEKTOB OTHOCUTEIHHO
MakCHUMyMOB  COJHEYHOM  akTMBHOCTU. (OJHAKO  TEMIEpPAaTypHbIE  LUKIbl  HUMEIOT
OPOJODKUTENbHOCTh  OKoJo 10 jmer u  pa3geneHbl  NEepUoJaMH  TOXOJIOJAHUMN
MPOJIOJKUTENBHOCTBIO 2-3 TO/1a;

- BapuallM BCIUIECKOB HABEJICHHOW CEHCMHYHOCTH OTHOCHUTEIBHO MEPUOIOB BBICOKOM
COJIHEYHON aKTHBHOCTH 0o0Jiee MJIM MEHEe OIpe/ieIeHHbl U NMPUXOIATCS Ha MOMEHTHI Iepexo/ia
OT MUHUMYMa COJHEYHON aKTHMBHOCTM K MaKCUMyMy U HaoOopoT. BiusHue comHeuHoi
aKTUBHOCTH Ha CEHCMHMYECKHI IMpolecC OmocperoBaHO depe3 aTMmocdepy Hu ruapochepy u
noka3aHo B padorax K.I'. JIeBu coaBTopamu, n3y4aBIIUX MUKPOCEMCMBI OT IITOPMOB Ha Tuxom
1 ATJIaHTUYECKOM OKeaHax;

- HEKOTOpbIe 3aKOHOMEPHOCTH COBMECTHBIX Bapualuil TeMIEpaTyp MPU3EMHOIO CIIOS
aTMocdepsl 1 YPOBHS HABEJCHHON CECMUYHOCTH MPOCMATPUBAIOTCS XOPOIIO, XOTSI M BEIOOpKa
no T°C xpatkoBpemeHnHa. Takum o0pa3oM, €CTh OCHOBAHHS CUHTaTh, UTO B pailoHe bparckoro
BOJIOXPaHWIMILA TIOCJIE €T0 3aMOJHEHUS CO3JaJMCh YCIOBHS JUIsl aKTUBHU3ALMHM CEHCMHUYECKON



JIeAaTeNlbHOCTU. 1Ipu 3TOM ypOBEHb CEMCMHUYECKOM AaKTMBHOCTH B HACTOSIIEE BpEMs, I1O-
BUJINMOMY, IIPEBBIIIAET YPOBEHB MIEPUO/IA, IPEAIIECTBYIOIIETO 3alI0JHEHUIO Bogoema. B aTo xe
BpeMs  CYIIECTBEHHO YBEIMYMIOCh M  KOJUYECTBO CeHCMHYECKHX CcOObITHH.  XOTs
CIPABEIIMBOCTU pajy, CIEAyeT 3aMeTUTh, YTO CPAaBHUBATh 3TOT IOKa3zaTeidb HEOOXOAUMO C
OOJNBIION OCTOPOXKHOCTBIO, TaK KaK BCE COBPEMEHHBIC 3EMIICTPSCEHHS O0O0OOCHOBAaHBI
WHCTPYMEHTAJILHBIMU JaHHBIMH, Yero B XIX u Hauane XX BEKOB HE ObLIO.

(I)opMa npeacraBjacHus pe3yjbTarTra: OTYET O BBIACICHHBIX Ha IreOJIOTHYSCKOM KapTe
CEMCMHMYCCKU aKTUBHBIX 30H 3eMIIH

Kpurtepuu oneHku:

O1eHKa «OTJIMYHOY BBICTABIISICTCS:

— coJepaHue pabdoThl COOTBETCTBYET 3a/JlaHHOW TeMaTHKE, OOy4YalOIIMHACS TMOKa3bIBAeT
CHCTEMHBIC ¥ MTOJIHBIC 3HAHWSI U YMEHHUSI 110 TAHHOMY BOIIPOCY;

— pabota oopmiieHa B COOTBETCTBHH C PEKOMEHIAIUSMU TIPEIIO1aBaTeIs;

— 00BeM paboThI COOTBETCTBYET 33JJaHHOMY;

— MaTepHuall M3JI0KEH YeTKO, PAllMOHAIBHO, OTPaKE€Ha CIPAaBEUIMBOCTh U INPaBIAWBOCTD
BBIBOJIOB.

O11eHKa «XOPOIIIOY BBHICTABIISETCS:

— coJepaHue pabOThl COOTBETCTBYET 33/1aHHOM TEMATHKE;

— oOyuarommiicsi 1oImycKaeT HeOOoJbIINe HETOYHOCTH WIM HEKOTOPhIE OIIHOKK B JTAHHOM
BOIpoce (HEOHOPOIHASI BBIOOPKA);

— MaTepuall M3JI0KEH YETKO, PAllMOHATIBHO, OJJHAKO B BBIBOJAX HE BE3Ji¢ MPHUCYTCTBYET
CIPaBEITUBOCTD ¥ MPABIUBOCTb.

— B opopMIICHHH PAOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JaHHOMY WM HE3HAYUTEIbHO MEHBIIIE;

O1eHKa «YI0BJICTBOPUTEIBHOY BBICTABIISCTCS:

— coJlepaHue padOThl COOTBETCTBYET 3alaHHOW TeMaTWKe, HO B paboTe OTCYTCTBYIOT
3HAYUTEIBHBIE SJIEMEHTHI IO COJIEPIKAHHUIO paOdOTHl WIIM MaTepHall IO TEME M3JI0’KEH HEJIOTHYHO,
HEUYEeTKO MPEJCTABICHO OCHOBHOE COJIEpyKaHHUe BOIPOCa;

— pabota opopmiieHa ¢ ormuOKaMu B 0hOpMIICHUH;

— 00beM paboOThl 3HAUUTENBHO MEHBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4IecKUM pe3ysibTaTaM aHalln3a).

O1eHKa «HEYIOBJICTBOPUTEIILHOY BBHICTABIISCTCS:

—HE PacKpbITa OCHOBHAS TeMa pabOTHI;

—odopmiieHrne paboThl HE COOTBETCTBYET TPeOOBaHUS MPETIOAaBaTENS;

—00beM paboThl HE COOTBETCTBYET 33JJaHHOMY.



Tema 2. 'opHble NOPOBI M NPOLECCHI B HUX.
IIpakTnyeckas 3ansiTue 3
«CocrapJjienue onucanusi MunepaioB. Kinaccudmkanus MuHepaioB ¢ HCNOJIb30BaHHEM
KOJUUIEKI[UM TOPHBIX nopoa. Onpeaenenne UX CTPOEHUs U CBOHCTB.

I_[e.m,: OIpeCaAcIsATh CBOMCTBaA MHHEPAIOB, IIOCJIEC 4YE€Tr0, HCIIOJIb3yd OIPCACINTCIb,
AUAarHoCTUPOBATb MUHCPAJIBI.

BoinosiHeHue pa6oTsl cnocodcTBYeT (POPMUPOBAHUIO:

Y0 2 CocraBnsaTh onucaHusi MUHEPAJIOB

MarepunanbHoe obecnieyeHue:

VYuebHblil MaTepuail. YueOHas KOJUIEKLIUS MUHEPAJIOB, MOJEIIN KPUCTAIIJIOB, IIKaja
TBepaocTd Mooca, komnac, ¢papdoposas minactunka, pactsop HCI (10%) B kanenbHuIe.

IHopsinok BbINOJHEHHUS PA0OTHI:

KpaTkue TeopeTnyeckue cBeieHUs:

1.03HaKOMBTECH C KPATKUMH TEOPETUYECKUMU CBEACHUAMHU

IHonsiTe 0 MUHeEpaJIax.

Panbiie MUHEpasbl HOHUMATUCh 00JIee IMPOKO, YeM ceiiuac, U K HUM NPUUUCIISIINCH
JTF0ObIe «MCKOMAeMbIe) - Pa3IMYHbBIE «3EMIINY», IOYBBI, 00JIOMKH TOPHBIX MTOPOI, TOP®,
KaMEHHBIH YToJib, SIHTapb, OKaMEHEBIIINE OCTAaTKH KUBOTHBIX U PACTEHHUH, HE(PTh, TPUPOHBII
ra3. JlJis HUX TOMYyCKalIoCch TBEPIOE, )KUIKOE U Iaxe ra3000pa3Hoe cocTosinue. B Hacrosmee
BpeMs, corinacHo A.A. ['0J0BUKOBY, MUHEPAJIOM Ha3bIBAIOT XMMUUYECKH U (PU3NYECKU
000COOJICHHBIH B TPOCTPAHCTBE HEOPTAaHWMYECKHUH MPOAYKT MPUPOAHOHN (PU3HKO-XMMHUYIECKON
peaxkuuy, HaxOAIIMICS B KPUCTANINYECKOM cOCTOssHUU. K MuHepanam oTHOCAT
KpUCTAJIIMYECKHE Tella 0€3 OrpaHUYEHUs pa3MepOB UHINBUIOB. DTO MOTYT OBITh KaKk
KPHUCTAJIJIbl BECOM B COTHM U TBICAYU KUJIOIPAMMOB, TaK U MEJIbYalIINE KPUCTAININYECKUE
YaCTUILIBI KOJIJIOUTHO-IUCIIEPCHBIX crcTeM. Eciiu B aMop(HOM BelleCTBE COCTABISIONINE €r0
aTOMBI, HOHBI U MOJIEKYJIBI paciiojiaratorcsi B 0ecriopsiike (Kak rpyaa KUpnuuei u
CTPOUTENILHOTO MYyCOpa), TO B KPUCTAJUINYECKOM BELLIECTBE OHU PACIIONIAraloTCsl B CTPOTOM
TEOMETPUUYECKOM NOpsAKe. ECiay MBICIIEHHO NPEACTaBUTH KaKbld aTOM WM HOH
KPUCTAJIJIMYECKOTO BEIIECTBA B BUJIE TOUKU U COCUHUTH UX YCIOBHBIMH JIMHUSMU, TO TIOTYyIUM
0OECKOHEUHYIO0 FeOMETPUYECKH MPABUIbHYIO KPUCTAIUIMYECKYIO PELIETKY (CBOIO /ISl KaXKJJ0T0
MuHepana). [Ipy 3ToM TOUKM COOTBETCTBYIOT y3JIaM 3TOW PELIETKH, a CUjla XUMUYECKUX CBSI3ei
MEXy aTOMaMH WIM HOHAaMHU YCJIOBHO OTPaXXaeTcsl JUTMHOM COeTUHSIOMEN UX IMHUU (YeM
CUJIbHEE CBA3b — TEM KOpOUE JINHUSA).

dopMa MHHEPAJIOB.

Y1nops10ueHHOCTh BHYTPEHHETO CTPOCHUSI KPUCTAIIINYECKUX BELIECTB OTPAXKAECTCS B
NPaBUIBHOCTH T€OMETPHUECKON (POPMBI KPUCTAIJIOB — MUHEPAJIbHBIX HHINBUIOB,
(bopMUpYIOLIUXCS B YCIOBUSAX, KOT/Ia UX POCTY HUUTO HE MpensTcTByeT. PopMa KpUCTAIIIOB
MOJKET UCIOJIb30BaThCS ISl AUarHOCTUKY MUHEPAJIOB KaK OJIHO U3 BaXHEHUIINX UX CBOWCTB. B
MHpPE KPUCTAIIOB MOTYT BCTPEYATHCS KaK MPOCThIe reoMeTpuueckue Gopmbl (KyO, OKTadap,
TETpa’lp, NTUpaMuIa, 1 T.11), TaK 1 KOMOMHAIIMN HECKOJIBKUX MPOCTHIX (hopM ( Hampumep,
coueTaHHe B OJJHOM KpHCTaJUle rpaHel KyOa u OKTa’ipa, MPU3Mbl U TUPAMHU/IBI).

Bce kpucTamisl o ¢gopme yrnpoueHHO MOKHO pa3fAeIuTh TaKXkKe Ha CeyroIue
OCHOBHBIE€ THIIBI:

1. M3oMeTpuuHbIE OJUHAKOBO DPAa3BUThIE BO BCEX TPEX HANpPABICHUAX B
IPOCTPAHCTBE.

2. Yanunéuaele  (OTYETIMBO  BBITSAHYTBIE B OJHOM  HANpaBICHUU)  —
npu3MaTHYeCKHe, CToJI04YaThie, IeCTOBAThIE, UTOJIbYaThIE.

3. Yinou€nnsle  (pa3BUTBIE NPEUMYLIECTBEHHO B JABYX HANpPaBICHUAX —

TabJIMTYaThIe, YellyiiuaThle, JUCTOBATHIE.
Tak>ke B KaueCTBE IMarHOCTUYECKOT0 MPU3HAKA MOYXHO MCIOJb30BaTh THUI
MUHEPAIBHOTO arperaTa — GOpMbl 3aKOHOMEPHOI'O CPACTaHUsI MUHEPATIbHBIX UHAWBUIOB. THUIl



arperata OIpeesieTcsi ClIoco0oM 00pa3oBaHMsI MUHEPAa, a YHCIO BO3MOXKHBIX CITIOCOO0OB
o0pa3oBaHus 715 KaX10T0 MUHEPAIbHOIO BUA OTPaHUYEHO.

du3uyecKue CBOMCTBa MUHEPAJIOB

Pu3NYEeCKUMU CBOMCTBAMU MUHEPAJIOB HA3bIBAKOTCS T€, KOTOPHIE MIPOSIBIISIIOTCA B UX
($u3nUeCKrX B3aMMOACHCTBUX C pa3IMYHBIMU 0ObekTamMu. MiIMeHHO u3nueckue cBoicTBa
ABJISIFOTCS BAXKHEUIIMMHU JUAarHOCTUYECKUMU NPU3HAKAMHU MUHEPAJIOB U TIOJIOKEHBI B OCHOBY UX
IIPAKTUYECKOro onpezaeneHus. HekoTopble 13 HUX MOKHO OIPENEIUTD JIUIIb B Ja0OPAaTOPHBIX
ycnoBusix. Ho ectb Takue ¢pusznueckue CBOMCTBa, KOTOPHIE JIETKO ONpeAesieMbIM
HEBOOPY>KEHHBIM TIJ1a30M HJIU TP MIOMOIIH HECIOKHOTO 000PYIOBaHUSA. Y MEHHE MPABUIIBHO
UX ONPEIENATh ABIISETCS KIYOM K MPAKTUYECKOMY OIpeIeIeHIIO OONbIIMHCTBA Hanboliee
pacnpoCTpaHEHHBIX B IPUPOJe MUHEpaIoB. K HUM OoTHOCSTCA:

ONTUYECKUE CBOMCTBA — MPO3PAYHOCTD, I[BET, LIBET YEPTHI, OJIECK; MEXaHUYECKUE
CBOMCTBA — TBEPJIOCTh, CHANHOCTb U U3JI0M, YIEIbHBIN BEC, @ TAKXKE HEKOTOPHIE IPYTHE U3
(GU3UYECKUX CBOMCTB (MAarHUTHOCTD, BKYC, 3amMax U T.1.).

IIpo3payHocThb - CHOCOOHOCTH MUHEpPAJIA MPOMYCKATh CBET. B 3aBUCHMOCTH OT CTETIEHU
MIPO3PAYHOCTH BCE MUHEPAJIBI IEJSTCS Ha 3 TpyNIbl (IIpU 3TOM CIIeIyeT UMETh B BUAY, UTO
TPAHUIIBI MEXKTY HUMH YCJIOBHBIC):

1. [Tpo3paunbie (CKBO3b MHUHEpal MOXKHO JIETKO BUICTHh Pa3IUYHbIC MPEIMETHI) —
TOPHBIN XpyCTallb, UCIAHACKHAN IIIIAT, TONA3 U JIp.

2. [TpocBeunBarolye Wik MONYNpo3payHble (CKBO3b MHHEpal BHUAEH CBET, HO
KOHTYPHI ITPEIMETOB YK€ HE pa3INuuMbl) — CaepuT, KHHOBApPh U JIp.

3. Henpospaunbie — TUpUT, MarHeTuT, rpadut u ap.

IBeT. Hanbosee nerko onpeaenseMblil BU3yaabHO Mpu3HaK. Hepeako IMEHHO OKpacka
ABJISIETCS] HACTOJIBKO XapaKTEPHBIM IMPU3HAKOM MUHEpPAJIA, YTO HE TOJIBKO ITO3BOJISET
OJIHO3HAYHO ONPEIEIUTh €r0, HO U JAET IPEICTABICHNE O €T0 XMMUYECKOM cocTase. Harpumep,
BCE BOJHBIE COJIM MEAHM UMEIOT SIPKUI 3eJIeHbI WM cuHUM 1BeT. He citydaiiHo y BriepBbIe
IPUCTYNUBIINX K ONPEAEICHUI0 MUHEPAJIOB CTYI€HTOB HAOII0JaeTcs CTpEMIICHUE
MOJIb30BATHCS TIPH OMPEIEIICHUH MUHEpPaa TOIbKO €ro OKPAacKol, Kak HanboJee MpoCThIM
npusHakoM. Ho Takoii moixo/ SiBIsieTCsl HEPaBUIbHBIM, TaK KaK OJIMH U TOT K€ MUHEPAJ
HEPEeAKO MOXKET UMETh Pa3INYHYI0 OKPAcKy B 3aBUCUMOCTH OT ITpUMecel nin JeQeKToB
CTPOEHHS €ro KpUcTaindeckon pemerku. CieayeT Takke UMETh B BUAY BCTpeUaroLIUiics
uHoraa 3(pQexT M0KHOM OKpacku (MOOEKaTIOCTH), MOSBISIONICICS B pe3ynbTaTe 00pa3oBaHus
Ha MOBEPXHOCTH MMHEpaJla TOHKUX IJIEHOK JPYroro BEIIeCTBa, B KOTOPOM IMposiBisgeTcs AP PeKT
unTepdepenimu. [Ipu TakoM TUTIE OKpACKU MBI BUJIUM TIEpETUBAIOLINECS paayKHbIE I[BeTa (KaK
B IIsiITHaX OeH3uHa Ha Boze). [loaTomy 11BeTOM MUHEpaIOB, KaK JUArHOCTHUECKUM MTPU3HAKOM,
CJIEYET MOJI30BATHCS ¢ OCTOPOKHOCTBIO.

LBeT 4epThI (IIBET MUHEPAJIA B TIOPOIIKE). bosiee MOCTOSHHBIN 1 HaIeKHBIHN 110
CPaBHEHHUIO C OKPAaCKOW caMOro MUHepasa JMarHOCTUYECKUi Mpu3HaK. LIBeT uepThl B psne
CJIy4aeB MOJHOCTBIO COBMAIAaeT C IBETOM MHHepaja B oOpasiue. Ho oueHb MHOTHE MUHEpATIBI B
MEJIKOPa3IpOOJIEHHOM COCTOSTHUM UMEIOT 1IBET, 3HAYUTEIHHO OTIIMYAIOIIUICS OT €ro IBeTa B
MoOHOJHTE. Tak TUPUT COJTOMEHHO-KENTHIN, a B TOHKOPA3IPOOJICHHOM COCTOSIHUM — YEPHBIH,

Jlnist onpeenieHust iBeTa MUHEpaja B OPOLIKE COBCEM HE00sA3aTeIbHO IPOOUTE €ro BeCh
Ha MEJKHE 4acTH. [{JIs 3TOro 10CTaTOYHO C JIETKMM Ha)KMMOM HECKOJIBKO pa3 IMPOBECTH
MUHEPAJIOM IO TIOBEPXHOCTH CIIEIUATBHOMN TIACTUHKY U3 HETJIa3upoBaHHOTO dapdopa (Tak
Ha3bIBAEMOMY OHMCKBUTY) M OLIEHUTH LIBET MOJIyduBILIeics yepThl. ClaenyeT UMeTh B BUY, YTO
MHUHEepaJibl ¢ BBICOKOH TBEpAOCTHIO (Ooiee 6,5) BOOOIIE HEe OCTaBIAIOT OKPAIIIEHHOTO Clle/a, a
OCTaBJIISIIOT Lapanuuy Ha (apdoposoii miaactunke. [1o03ToMy roBopHuTh, K IPUMEPY, O LIBETE
4epThl ajiMa3a 0€CCMBICIEHHO.

BJaeck. bonbIIMHCTBO MUHEPATIOB € PA3JIMYHON MHTEHCUBHOCTBIO OTPaXXKaloT MaJarolnuid
Ha HUX CBET, TO €CTh 00Ja1atoT O1eckoM. XapakTep 01ecka 3aBUCUT OT TOT0, HACKOJIBKO CHIIBHO
MTOBEPXHOCTh MUHEpasa OTpakaeT MMaJaloIIHUi CBET, KAKOBO COOTHOIIEHUE OTPaKEHMUS,
MOTJIOIICHHS ¥ MPOITYCKAHUS CBETa MUHEPAJIOM, KaK UMEHHO OTPa)kaeMblii CBET pacCEUBAETCS.



Beiensior cienyromniie BUAbI Oiecka:

Merammaeckuii — HAIOMUHAET OJIECK TTOJIMPOBAHHOTO METaslIa.

[MonymeTammuyeckuii — mo00eH MeTaTNYecKoMY, HO 0oJiee TYCKIIbINA, KaK y Tpudens
IIPOCTOr0 KapaHJalla.

ATnMa3HBIN — CHIIBHBIN 0J1€CK, 00YCIIOBICHHBI HEOJHOKPATHBIM OTPAXKEHUEM CBETA OT
BHYTPEHHUX [TOBEPXHOCTEN IIPO3PAYHBIX U IOJYINPO3PAYHBIX MUHEPAJIOB.

CTeKJISIHHBIN — MOBEPXHOCTh MUHEpaia OJeCTUT Kak cTekio. Takum Oiieckom obianaer
601bUHCTBO (0K0JI0 70%) MpO3pauHbIX U NOJIYIPO3pPAYHbIX MUHEPAJIOB.

[TepnamyTpoBbIil — MEHEpaJ OJECTUT U MIEPETUBACTCS KaK MOBEPXHOCTH MEpiIamMmyTpa HIIu
xemuyra. Habmronaercst y npo3padHbIX U IPOCBEYHUBAIOLINX MUHEPAJIOB, UMEIOIUX TOHKOE
I1acTUHYaToe cTpoeHue. CBET OIHOBPEMEHHO OTPAKAETCsl OT MHOYKECTBA IIOBEPXHOCTEN
BHYTPU MHUHEpaJa, B PE3yJIbTAaTEe YEro BOZHUKAIOT I1EPIIAMYTPOBBIE «IIEPETUBBD.

[lenkoBUCTBIN — 00YCIOBICH BOJIOKHUCTBIM CTPOCHUEM MUHEpasa, IOITOMY
MUHEpaJIbHBIN arperaT OJIECTUT U MEePEIMBACTCA, KaK yYOK HIETKOBBIX HUTEH.

JKupHBIi1 — TOBEPXHOCTh MUHEpasa KaXeTCsl CMa3aHHOW JKUPOM WJIN ITOKPBITON
MAacCJIIHUCTOM IIeHKOH. Bo3HMKaeT Toraa, Koraa noBEpXHOCTH MUHEPAJIA IIOKPHITA
MeJbYailIMMU HEPOBHOCTSIMU, PACCEUBAIOIIUMH OTPAKEHHBINA CBET HEPABHOMEPHO.

CMonsiHOM — GJ1ecK, HATOMUHAIOIIMN OJIECK 3aCThIBILEH CMOJIBI WM I'YAPOHA. AHAJIOT
YKUPHOTO OJIeCKa JJIsI MUHEPAJIOB C TEMHOM OKPacKOM.

BockoBoii — noiymaToBblii 6J1€CK, HATOMUHAIOIMIKI OJ€CK MYETNHOr0 BOCKA,
XapaKTEepHBIN /Ul IPOCBEYNBAIOLIMX MUHEPAJIOB, PABHOMEPHO PAaCCEUBAIOIINX CBET.

Hakonen, eciu MuHepas peicTaBiIeH TOHKOAUCIIEPCHBIMY, 3€MIIMCTBIMA MacCaMu, TO
OH HE OJIECTUT, T.€. SIBJIIETCS MAaTOBBIM (M€Jl, KAOJUH, OXPbI). ITO MPOUCXOIUT IIOTOMY, UTO
BECh CBET IPU OTPAKEHUU PACCEUBAETCS COBEPLICHHO PaBHOMEPHO, B pe3ysbTaTe Oiiecka B
OOBIYHOM CMBICJIE CIIOBA HET.

TBepaocTh — yCTOWYMBOCTh MUHEPAJIA K LAPANAHUIO. SIBIIAETCSA OHUM U3 TJIaBHBIX U
HAJIeKHBIX JUArHOCTUYECKUX NMPU3HAKOB MUHEpasioB. 1o TBepocTH Bce MUHEPAJIbl YCIOBHO
pazneinsarores Ha 10 rpymi, B COOTBETCTBUM C MIPEATIOKEHHON aBCTPUIICKUM MUHEPAJIOrOM
®pungpuxom Moocom mikanoit TBepaoctd. Habop ycia0BHBIX 3TalOHOB TBEPAOCTH, COCTOSIIUN
u3 10 MuHepasoB, B €ro 4ecTh MOTy4ni Ha3BaHue 1mkaiga Mooca (Tabim. 1). Munepansl B Helt
10/100paHbl TAKUM 00pa30oM, YTO KaXKIbIi OCIEAYIOUINI MUHEpaJ B HEH OCTaBJISET LIapanuHy
Ha npenplynieM. [Ipudyem nomydaercs yriyOneHHas apanyHa, He ucue3arouias py Jerkom
cTUpaHuu naynplieM. OTHOCUTENbHAs TBEPAOCTH BBIPAXKAETCS YCIOBHBIMU €MHUIIAMH TBEPAOCTH
oT 1 10 10, COOTBETCTBYIOIIMMHU HOMEPY TAJOHHOTO MUHepasia Ikajasl Mooca (0T camoro
MSATKOTO JI0 CaMOT0 TBEPJIOTO).

Taomuma 1
[Ikana TBepaoct Mooca ( ¢ TOTOTHEHHUSIMH )

TBepnocTh Munepan mkainsl Mooca Bo3morxHas 3ameHa

1 Tanbk I'pucdens msrkoro kapanaama

2 ['umnc Horots

3 Kanbuur Mennasa MoHeTa

4 dnroopur XKenesHsplii rBO3Ab

5 Anatut Crekiio

6 IToneBoii mmat (opTOKIIA3) CranbHoe Je3BUE HOXKa

7 Kaapit HanwisHuk

8 Tomnas

9 Kopyna Haxnaunas Oymara, Opycok 1Jist 3aTOYKH

HOXEN




10 Anmas AnMa3sHas THI0OYKa JJIs HOI'TEH, alMa3HbIi
CTEKJIOpEe3

MuHepan-3TajnoH, KOTOPbIA OCTaBJISET HA APYTOM LIapanuHy, CUUTAETCs 00Jiee TBEPIBIM.
Ecnu munepan octaBiseT Ha ApyroM MUHepae 4epTy (IUIIET), TO OH sBIIsETCS 00jiee MATKUM.
TBepaoCTh onpeesieMoro MUHEpaia IPUHUMAIOT IPOMEXKYTOUHON MEXIY TBEPAOCTHIO JBYX
MUHEPAJIOB-3TAIOHOB — 00JIee MATKOTo U 0oJiee TBEPIOTO MO CPABHEHUIO C UCIIBITYEMBIM
MuHepanoM. Haripumep, eciii onpenensieMblii MUHEpall apamnaercst kBapiem (7), a cam
OCTAaBJISIET APANMHY Ha MoJIeBOM Imate (6), TO ero TBepaocTh - 6,5 (uau 6-7). MuHepas ¢
PaBHBIMHU 3HAUYECHUSIMHU TBEPJIOCTH HE I[apanaroT APYT Apyra.

Cnajinocth M n310M. CHaifHOCTBIO HA3BIBAETCS CIIOCOOHOCTH KPUCTAILIIOB
pacKaNbIBaThHCS (PACHICTUISATELCS) 10 ONPEACTICHHBIM KPUCTAIIOTpahUueCKUM HATIPABICHUSM
napauieIbHBIM JEHCTBUTENFHO HAOII01a€MbIM MITH BO3MOKHBIM IPaHSM KPUCTAIIA, C
00pa3oBaHNEM POBHBIX OJIECTAUIUX IIOCKOCTEN cKoja. bieck cnallHbIX MIIOCKOCTEN 0COOECHHO
XOpOILIO 3aMETEH B OTPAXEHHOM CBETE, €CIM 00pa3ell MOBOpaYrBaTh MO Pa3HBIMH YTIIaMH K
HMCTOYHHKY CBETa. B 3aBUCUMOCTH OT TOTO, HACKOJIBKO JIETKO PACKaJIbIBAIOTCS MUHEPAJIBI
pa3INyaroT CIeIyIOIINe CTENEHN COBEPIIEHCTBA CIAITHOCTH (B MOpsiIKe YObIBaHUS):

Becbma coBepiiieHHast — ClIalHOCTh B OJJHOM HAaIpaBJIEHUH, KOT/1a MUHEPaJl OYEHb JIETKO
(MHOT 12 JaXke pyKaMu) pasjiersieTcs Ha Bce 0osiee TOHKUE MIIACTUHKY WK JTUCTOUKH. [Ipu aTom
MOJIY4arOTCsl POBHBIC 3€PKATIBHO OJECTAIINE TUIOCKOCTH CIIAMHOCTH.

CogepiiieHHas — MpH J000M yape MOJIOTKOM IO MUHEpaly OH pacchllaeTcs Ha
00JIOMKH, OTpaHUYEHHBIE POBHBIMU TJIOCKOCTSIMU. HepoBHbBIE TOBEPXHOCTH U3JIOMa
MOJIYYarOTCsl OYEHb PEIKO.

Cpenusis — npu pacKaJIbIBAaHWKA MUHEpasa ¢ OJMHAKOBOM 4acTOTON 00pa3yroTcs Kak
POBHBIE CIIaiiHbIE TOBEPXHOCTHU, TAK U HEMIPABUIIbHBIE TOBEPXHOCTH M3JI0MA 10 CIIyYailHbIM
HaIpaBJICHUSIM.

HecoBepiienHas u BecbMa HECOBEpIIEHHAs — IIPU pacKaJibIBAaHUW MUHEpaia
MOIABJISIIONIAS YaCTh OOJIOMKOB OTpaHUYeHa HEMPABMIHHBIMA HEPOBHBIMHU TTOBEPXHOCTSIMHU
n3JIoMa.

Kpowme Toro, cnailHOCTh B KaKJI0OM MUHEpAJIE MPOSIBISETCS MO ONPEICTEHHOMY YUCTY
HAPaBIEHUHN: OTHOMY (CIIO/IbI), IBYM (TIOJIEBBIE IIMATHI), TPeM (KaIbIHT, TaTUT), YETHIPEM
(¢proopurt) nnm mectu (canepur). CTeneHb COBEPIISHCTBA CITAWHOCTH 3aBUCUT OT CTPOCHUSI
KPUCTAJUIMYECKOM pEeHIEeTKH KaXk10r0 MUHEpasa, TaK KaKk pa3pbiB 10 HEKOTOPBIM IIOCKOCTSIM
ATOM pelIeTKH n3-3a 0oJiee CIadbIX CBSA3EH MPOUCXOIUT TOPA3/I0 Jerde, YeM 1Mo JIpyrum
HarpasJeHUsIM. B ciydae oAMHAKOBBIX CHJI CLHEIUIEHUS! MEXAY aTOMaMH 110 BCEM HAIPABJICHUSIM
B KpUCTAJIJIE, CIIAMHOCTh OTCYTCTBYET.

HepoBHast moBepXHOCTb, MOIyYarOUIasics MPU pacKadblBAHUN MUHEPAJIOB, HA3bIBAETCSA
u3JoM. J[pyrumMu cioBaMu HU3JIOM — 3TO CITOCOOHOCTh MUHEPAJIOB PACKaIBIBATHCS HE TOJIBKO 10
MJIOCKOCTSIM CHAHOCTH, a MO CJII0KHOW HEPOBHOM MOBEPXHOCTHU. Paznyaior ciaeayromnue BUabl
u3JIoMa:

PakoBuUCTBIN — MOX0XKUI HA BHYTPEHHIOIO MOBEPXHOCTh PAKOBHUHBI (KBapll, XaJlIE/I0H,
obcunnan). C pakOBHCTHIM U3JIOMOM KPEMHS YEJIOBEK TTO3HAKOMMUJICS B KAMEHHOM BEKE — BEJIb
MMEHHO 3TOT THUII U3JIOMA JIA€T TaKUE OCTPBIE PEXKYIIUE Kpas.

3aHO3UCTHIN - HAIIOMUHAET TONEPEYHBIN U3JI0OM JIPEBECHHBI U CBOMCTBEHEH
BOJIOKHHUCTHIM MUHEpAIIbHBIM arperatam — (acoect, aMmdpuOobn)

KproukoBaThIii — MOBEPXHOCTH U3JI0Ma KaK OBl TOKPBITA METKUMH KPIOYOUKaAMHU
(camopoaHast Melb, cepedpo U IPYTrHe KOBKUE METAILIbI)

3eMITHCTBINA — TOBEPXHOCTh U3JIOMa MaTOBasi M Kak ObI MOKPHITA MEIKOH MBLIBIO
(xaonuH) POBHBIN — CBOMCTBEHEH OUYE€Hb MEJIKO3EPHUCTBIM arperataM, HalpuMmep, sSimMam.

CryneHyaThlii — BO3HHKAET Y MUHEPAJIOB C XOPOIIIEH CIaHHOCTHIO.




VY nenpHbIi Bec (INIOTHOCTB) — COOTBETCTBYET MAacce MMHEpaa B IpaMMax, 3aKJI0YEHHON
B OJJHOM KyOMYECKOM CaHTHUMETpPE €ro 00beMa U ABISAETCA BaXKHBIM JUArHOCTUYECKUM
NPU3HAKOM, TaK KaK KoyebseTcs B MMPOKUX npenenax — ot 1,5 (6ypa, mupabuur) mo 19-21
(30710TO M caMopoiHas MyaThHa). BaxkHO HayuyuThCs XOTS ObI IPUOIU3UTENBHO ONPEACIIATH
yIIebHBIA BeC MUHEPAJIOB, B3BELINBAsi KYCOK MUHEpaa Ha JIAAOHH, YTOOBI pa3inyaTh
MHUHEepaJibl JJETKUE, CPeTHUE, TSHKETbIE U OUeHb Tsikelble. CpeHUM (TUITMYHBIM IS
MIOJIaBJISIOLIETO OONBIIMHCTBA MUHEPAJIOB) SIBJISIETCS YAEIbHBIN Bec 2,5 — 4.

MarnuTtHocTb. HexkoTopsle MuHepaiibl 001aJat0T MArHUTHOCTBIO — T.€. CIIOCOOHBI
JIEIICTBOBATh HA MarHUTHYIO CTPEJIKY KOMITaca (CUIIbHO OTKJIOHSS €€) U NPUTATUBAOTCS
MarHuTOM. MarHuTHBIX MUHEPAJIOB OYEHb MaJIO, I03TOMY MAarHUTHOCTb SIBJII€TCSI OYEHb
BaXHBIM JUArHOCTUUYECKUM IIPU3HAKOM, HEPEIKO IIO3BOJIAIOIIUM Cpa3y YCTaHOBUThH Ha3BaHUE
MHUHepaa.

B 1iennom, MOXHO TpeAIOKUTh MOPSAIOK BBITIOIHEHUS paboTHI ¢ 0Opa3namMu yuyeOHoM
KOJIJIEKLIMH:

1. Onpenenuts HopMy MUHEPAIBHBIX arperaToB

2. YCTaHOBUTH CKOJIBKO MMHEPAJOB MPHUCYTCTBYET B MHMHEPAIbHOM
arperate. s Ka)xJ0ro MUHepalla OIpee/IuTh:

- (dopMy BbIJIeJIEHUI (XOPOIIO OrpaHEHHbIE KPUCTAIUIBI MJIM K€ 3epHa 0e3 4eTKOil
OrpaHku; no ¢opMe — U30METpUYHbIC, YAJMHEHHBbIE WM YIUIOLIEHHbIE; B CIy4ae XOPOILIO
OTPaHEHHBIX JOCTATOYHO KPYMHBIX KPUCTAJUIOB CIEAYEeT MONpoOOBaTh YCTAHOBUTh CUHTOHUIO
WIN TPYIIy CHHTOHUH, OCHOBHBIE TIPOCTHIE ()OPMBI);

- ONTUYECKHUE CBOMCTBA: LIBET, OJIECK, IIBET YEPThl, IPO3PAYHOCTb;

- XapakTep CHalHOCTH WJIM U3JI0Ma;

- TBEPJOCTh C IOMOIIBIO MHHEpPAJIOB-3TAIOHOB INKajgbl Mooca smbo ux
3amenuteneil; Ilocine STOro HYKHO TMONBITaTbCA ONPEAEIUTh MHHEpal C IOMOUIbIO
onpenenurens. Kaxaplii MUHepan HEOOXOIUMO OIpPENesATh TOJBKO IO COBOKYITHOCTH BCEX
IPU3HAKOB, IOJB3YACh  ONPEACIUTEISIMH  MHHEPAJIOB, METOAOM  IOCIEI0BATEIbHOIO
UCKJIIOYEHMS LENBIX TIPyNIl MUHEPAIOB, NMPU3HAKA KOTOPBIX HE COBNAJAIOT C IPU3HAKAMU
OIpezieNiieMOro MuHepana. B mepByio ouepenp MCHOJB3YIOTCS CaMble OYEBUAHBIE MPHU3HAKU.
Ecnun Bo3HMKIAa Takas HEoOXOAMMOCTh (KOTJa ONpeJesieHHbIe CBOWCTBA COBIAAAIOT Y
HECKOJIbKUX IOXO0XXHX MHUHEPAJIOB) CIEAYEeT JOMOJHUTEIBHO OMPEIENIUTh MPOYHe CBOWCTBA:
MarHUTHOCTh (C IMOMOIIBIO KOMIIaca), 3amax (BKYC), YNPYroCTh; IPOBEPUTh, pearupyer Ju
MUHEpAJ ¢ pa30aBICHHOMN COJISTHOM KMCIOTON U T.1.

2.03HaKOMMBILHUCH C AMATHOCTUYECKUMH CBOMCTBAMH MUHEPAJIOB, CTYIEHTHI MOITY4atoT
00pa3ibl U3 y4eOHOH KOJUIEKIIUU U ONPENENISIOT CBOMCTBA MUHEPAJIOB, TIOCIIE YETr0, UCIOJIb3Ys
OIPEAEINTEND, JUAaTHOCTUPYIOT MUHEPAJIBI.

®opma npeacTaBaeHUs pe3yJabTaTa: MOJIy4YuB 00pa3ibl U3 yUeOHOH KOJUIEKIIUU U
OIPEAEISAIOT CBOMCTBA MUHEPAJIOB, IIOCIIE YET0, UCIOIb3YsI ONPEAEIUTEND, TUATHOCTUPYIOT
MHUHepaJibl 0pOPMHB B TPOU3BOJILHON (hopMe.

Kpurepun ouenku:

O1eHKa «OTJIIMYHOY BBICTABIISCTCS:

— coJlep)KaHHe PabOThI COOTBETCTBYET 33JaHHON TeMaTHKe, 0OyJaloIIuiics IMOKa3bIBaeT
CHCTEMHBIC M MOJHBIC 3HAHUS M YMEHHSI [0 JAHHOMY BOIIPOCY;

— paboTa ohopmIIeHa B COOTBETCTBHH C PEKOMEHIAIIMSIMH MIPENOAaBaTeNs;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY;

— Marepuall H3JI0KEH YETKO, PallMOHAIBHO, OTPaKe€Ha CIPABEIJIMBOCTh U IMPABIHBOCTH
BBIBOJIOB.

O1eHKa «XOpOIIO» BBICTABIISCTCS:

— copepkaHue paboThl COOTBETCTBYET 3aJaHHOHM TEMATHKE;



— oOydJaromwiics JOMyCKaeT HeOObIIEe HETOYHOCTH WM HEKOTOPhIE OMIMOKH B TAHHOM
BoIpoce (HEOJHOPOIHAS BRIOOPKA);

— MarepHuall W3JI0KEH YEeTKO, pallMOHAILHO, OJJHAKO B BHIBOJAX HE BE3/I€ MPHCYTCTBYET
CIIpaBCAJIMBOCTb U IPAaBAUBOCTD.

— B opopMIICHHH PAOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM pabOThI COOTBETCTBYET 33JJAHHOMY WJIM HE3HAYUTEIHHO MCHBIIIC,

O1eHKa «yI0BJICTBOPUTEIBHOY BBICTABIISICTCS:

— coJlepxaHue padoThl COOTBETCTBYET 3a/JlaHHON TeMaTuKe, HO B paboTe OTCYTCTBYIOT
SHAYUTCIBHBIC 3JICMCHTHI 11O COACPKAHUTIO pa60TbI HJIM MaTepuall 1o TCME N3JI0KCH HCJIOTUYHO,
HEUYETKO MPEJICTABICHO OCHOBHOE COJICPIKaHKUE BOTIPOCA;

— pabora oopmiieHa ¢ ommrOkamu B 0(OPMIICHHH;

— 00beM paboOThl 3HAYUTENHHO MEHbBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4ecKuM pe3ysibTaTaM aHaIu3a).

OHGHKa «HCYIOBJIICTBOPUTCIBHO» BBICTABJIACTCA:

—HE PacKpbITa OCHOBHAs TeMa pabOThI;

—o(hopmiieHre paboOThl HE COOTBETCTBYET TPEOOBAHHUS IIPETIOIaBATEIS;

—00beM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 2. 'opHbIe NOPOaBI U NPOLECCHI B HUX.
I[MpakTnyeckoe 3ansiTue 4
«H3yvyeHue u onucaHne MarMaTH4eCKUX H MeTaMOp(PUUeCKHX MOPO/ N0 00pa3uam».

IeJsib: onuCHIBAaTh MarMaTU4eCKUe U METaMOp(pUIECKHE MOPOIHI.

BoinosiHeHne padoThl cioco0cTBYET (POPMUPOBAHUIO:

Yo 2 CocraBnsaTh onucaHusi MUHEPAJIOB
MarepuajibHoe odecrniedyeHme:
VueOHas KOIJIEKIHUS MarMaTHYeCKUX TOPHBIX MTOPOJI, Ta0InIa CTPYKTYP U TEKCTYP

MarMaTU4CCKHUX roOpHbIX IIOPOI.

3ananmue:

1. O3HaKOMUBLINCH C MPUHLUIAMU KiIacCU(PHUKAIIMM MarMaTHUYECKUX TOPHBIX MOPOJ U
METOJIMKON WX AMATHOCTUKH, CTYICHTHI MOTYYarOT 00pa3Ilbl TOPHBIX TIOPOJ] U MPUCTYIAIOT K HX
onpezaenenuto. [Ipu BbIMOTHEHUH PAaOOTHI CJIEAYET HCIOIb30BaTh TAONMUIly KilacCH(PHUKAIUU
MarmMaTU4ecKuX MOPOJ M OTIMPATHCS Ha M3JI0KCHHBIC BBIIIC PEKOMEH/TAIINN.

Ilopsinok BbINOJIHEHHUS PadOTHI:
Kparkue TeopeTuueckue cBeIeHH:

Kak u3BecTHO, 3eMHasi KOpa CI0XKeHa pa3TUYHBIMU TOPHBIMU IOPOJAaMH, KOTOPBIE
NPECTaBISIOT cO00M 3aKOHOMEPHO MOCTPOCHHBIE MHHEPAIbHBIE arperarsbl.

[To MuHEpaIEHOMY COCTaBY TOPHBIE TIOPOJIBI MOTYT OBITH MOHOMHHEPATbHBIMU
(COCTOSAIUMU TOJIHKO U3 OJHOTO MUHEpaJia, KaK, HAIPUMED, KBAPIIUT) WU TOJTMMHHEPATbHBIMU
(coCTOAIIMME U3 HECKOJILKMX MUHEPAJIOB — Hampumep, rpanut). [loatomy /uis ycnemrHoro
OTIpeIeJIeHNs] TOPHBIX MTOPOJT HEOOXOIMMO XOpOIllee 3HAHNE TUATHOCTUYECKUX MPU3HAKOB
MUHEPATIOB, 0COOEHHO HanboJIee MIMPOKO PACIPOCTPAHEHHBIX (nopodoobpaszyrowux). K nx
YHUCITY OTHOCSTCS TTOJIEBBIC MITIATHI, KBAPIL, CIIOJIBI, TUPOKCEHBI, aM()pHOOIIbI, OJINBHH, HE(EIIHH,
KaJbIUT, TOJIOMHT U JAPYyTHUE.

[To MPOMCXOXKICHHUIO BCE TOPHBIC MOPOIBI MOYKHO Pa3JIeNIuTh Ha TPU OOJBITUE TPYIIIBI

- ocadounvie (0Opa3yroluecs Ha TMOBEPXHOCTH 3eMJIM B pPe3yJbTaTe dK30T€HHBIX
MPOIIECCOB);

- Mazmamuyeckue (00pasyroluecs B pe3yabTaTe MarMaTUYeCKOM IeATENbHOCTH);

- memamopuueckue  (oOpasyrommecss B pe3yJbTare  W3MEHEHUs,  T.C.
npeoOpa3oBaHus B HeApax 3eMIIM paHee CYIIECTBOBABIIMX OCAJOYHBIX U MarMaTHYeCKUX
opo.).

[TpoucxoxaeHue ropHOii MOPOIBI U YCIOBHS €€ 00pa30BaHUs OTPAKAIOTCS B
OCOOCHHOCTSIX €€ CII0KEHHUSI, XapaKTePU3YEMbIX MOHATHIMU CHPYKHYPbL U MEeKCHYPbl.

Taxum o6pazom, copraa nopoda — 310 PUPOAHBIN TOTUMUHEPATbHBINA WIIN
MOHOMUHEPAIBHBIN arperart (Wi CKOIUIeHHE aMOpP(HOTO BEIIECTBA, HAIPUMEP BYITKAHUIECKOTO
CTEKJIa), XapaKTePU3YIOIIUICS ONPEICIICHHBIM COCTaBOM, CTPYKTYPOH U TEKCTYPOH.

Cmpykmypa — 0COOEHHOCTU CTPOEHUS TOPHON MOPOABI, KOTOPBIE OMPEEISIOTCS
pasMepoM U HOpMOI U B3aUMOOTHOIIIEHUSIMU CIIATAlOIINX €€ 3epeH (00JIOMKOB).

Texcmypa oTpaxxaeT 0COOCHHOCTH CTPOEHHUS TOPHON MOPO/IbI, 00YCIIOBIEHHBIE
XapaKTepOM B3aHMMHOTO PACIIOJIOKEHHS CIararolInX €€ 3ePeH.

Ecnu cpaBHUTH TOPHYIO MOPOY C MHOTOITAXKHBIM JIOMOM, TO CTPYKTYpa €ro OyaeT
omnpenensaThes GopMoil U pazMepaMu KOMHAT B KaXKJ0W KBapTUpe (Iu00 mpeodaagaronum
pa3MepoM KOMHAT B JIOM€), @ TEKCTypa — B3aUMHBIM PACIOIOKEHUEM U XapaKTEPOM
Yyepe0BaHusl (3aKOHOMEPHBIM HITH HET) KBapTUP Pa3HOM IJIaHUPOBKH KaK B MpejeiaX KakI0ro
3Ta)ka, TaK ¥ BO BCEM 3[IaHUMU.

MarmarudyecKye ropHbie Nopoabl.




Kak moka3piBaeT caMo Ha3BaHHE, MarMaTHUECKUE TIOPOABI 00pa3yIoTCs B pe3ysbTaTe
KpHUCTaNIN3al1H (3aCThIBAHMSI) MarMbl WK J1aBbl. MarMa Mo>KeT 3aCTbIBaTh Ha IIIyOMHE, O
MOKPOBOM BBILIEIICKAIINX MIOPOJ M HA TOBEPXHOCTH, U3ITUBASCh B BUJE JaBbl. OOpa3oBaBImecs
Ha IN1yOuHE MOPO/Ibl HA3bIBAKOTCSA UHMPY3UBHBIMU (NIYMOHUYECKUMLU), 3 BOSHUKIINE TIPU
OCTBHIBAHWY M3JIMBLICHCS HA MOBEPXHOCTD JIABHI — 3Qhhy3uenvimu (8yikanuveckumu). B mepom
cJlydae MpoLEecC OCThIBAaHUSI IPOTEKAEeT OUEHb MEJIEHHO U BCS MarMa ycreBaeT
3aKpUCTAIUIN30BATHCS, IOATOMY 00Pa3yIOTCS 3€PHUCTBIE (HOIHOKpUCMALIUYeCcKUe) TOPHBIE
nopoJisl. Bo BTopoM cityuae nopo/ibl He BCera yCleBaroT MOJTHOCThIO 3aKPUCTAJUIN30BaThCS U B
HUX 4aCTO IPUCYTCTBYET CTEKIIO (HenoaHokpucmaniudeckue). [Ipu u3BepKeHUsAX B jKepiiax
BYJIKAHUYECKUX allllapaTOB YacTO B PE3YJIbTAaTE B3PbIBOB BO3HUKAIOT CKOIUIEHUS] pa3HOPOIHOIO
JaBoBOro Matepuana. Takue oOpa3oBaHMs HA3BIBAIOT 9KCMPY3UEHbIMU TIOpoaaMu. YacTh
IPOAYKTOB BYJIKAHUYECKHUX BBIOPOCOB COCTOUT U3 TBEP/BIX UJIM MOJTypacIliIaBIEeHHbIX
pa3apoOIIEHHBIX MTPOAYKTOB U3BEPKEHUH (BYJKAaHUUECKUIN TIETIEeN U TIECOK, JIAIHIUTA U
BYJIKAHHYECKUE OOMOBI — B COBOKYITHOCTH HA3bIBAEMBIC NUPOKIACMUYECKUM Mamepuanom). B
pe3ynbTare 00pa3yroTcsi TOPHBIE TOPObI, KOTOPbIE HOCAT O0Ilee Ha3BaAHUE VIKAHUYECKUE
my@pi.

Jiist TOrO, 4TOOBI YCHEIHO HAYYUTHCS OTIHYATh 3 y3UBHBIE TOPOJIBI OT HHTPY3UBHBIX,
a TaK)Ke MarMaTu4eckue ropHble MOPO/Ibl OT OCATOUYHBIX U METAMOP(PHUUECKUX, CIEAYeT
3alIOMHHTH M HAYYUTHCS PA3IN4aTh HanOoJee XapaKTepHbIe CTPYKTYPhI U TEKCTYPHI
MarMaTHYeCKUX FOPHBIX MOPOA

Cmpykmypot. B 3aBUCUMOCTH OT YCIIOBUI 00pa3oBaHus (Ha rIyOMHE MU HA
HOBEPXHOCTH) MOKHO BBIJICIUTh JIBE OCHOBHBIE IPYIIbI CTPYKTYP — HEMOJIHOKPHCTAIIIMUECKUE
U TIOJIHOKpUCTaIUTHYecKue. [lepBbie XxapakTepHbI TOIBKO I 3PP Y3UBHBIX TIOPOJ, @ BTOPHIE IS
UHTPY3UBHBIX.

Cpenu Henonnokpucmaniuueckux CTpyKTyp MOXKHO BBLAETHUTD nOpduposvie U aguposvie
(cTekioBaThIE MM CKPBITOKpUCTAILIMYECKUE). B nopgdhuposwix cTpykTypax HEBOOPYKEHHBIM
[J1a30M BUJHBI CPABHUTEIBHO KPYIHBIE (XOPOIIO pa3indMMble HEBOOPYKEHHBIM IJIa30M)
KpHUCTaJJIbl MUHEPAJIOB (TUPOKCEHOB, MOJIEBBIX IINATOB, OJIMBHUHA, KBapLa U T.11.),
KPUCTAJIIM3AUsl KOTOPBIX MPOU30IIUIA €II€ IO U3JIUSHUSA J1aBbl HA IOBEPXHOCTh. DTH MUHEPAJIBL,
00pa3oBaBIIMECs B MIEPBYIO CTA/INIO, M KaK OBl «I1JIaBAIOIINE» CPEH HEPACKPUCTATUIN30BAaHHON
WM CKPBITOKPUCTAJIIIMYECKONH OCHOBHOW MaccChl, Ha3bIBAIOTCS nOphuposvie avioeseHus Ui
Genoxkpucmannvl.

Cpeny MoJIHOKPUCTAIUIMYECKUX CTPYKTYp NMpeo01aiatoT 3epHUCTBIE, CPEAN KOTOPBIX IO
OTHOCHTEJIbHOM BETMYMHE 3€PEH MUHEPAIOB MOXKHO BBIICIUTh PABHOMEPHO3EPHHUCTHIE (3€pHa
CJIararouIMX X MUHEPAJIOB UMEIOT OJIM3KHE pa3Mepbl) U HEPABHOMEPHO3EPHUCTHIE (BEIMYNHA
OJIHUX 3€PEH CYIIECTBEHHO — 0oJiee, ueM B 3-5 pa3 oTiaudaeTcs OT BEIUYUHBI IPYTHX).
HepaBHOMepHO3epHUCTBIE nOIHOKpUCMALIUYECKUe CTPYKTYPbl UHTPY3UBHBIX TIOPOJI, 8 Omaudue
0om nop@hupoBuIX HENOIHOKPUCMANIUYECKUX CTPYKTYP 3((y3UBHBIX TOPOJT HA3bIBAIOTCS
nopghuposuonvimu. Cpenu pagnomepHozepHucmuvlx MOJIHOKPUCTAUIMYECKUX CTPYKTYP B
3aBUCUMOCTH OT BEJIMYMHBI 36pEH MUHEPAJIOB BBIACISAIOTCA KpYynHO3epHUcmyle ( CpeIHNN
pa3Mep BBIJICIICHH MUHEPATIOB OoJiee S MM), cpednezeprucmoie (pa3Mep BbIACICHUM
MHUHEpaJIOB 3-5 MM), menkoseprucmoie (pa3Mep BbIIEIEHUH MUHEPAIoB 1-2 MM) 1
monkosepHucmole (pa3Mep BblJIelIeHU MuHepanoB MeHee 1| MM). OO oueHb TOHKO3EPHHUCTBIX
IUIOTHBIX TIOPOax, OT/ENbHbIE 3epHa B KOTOPBIX € OOJIBIIMM TPYJIOM Pa3IndaroTcs
HEBOOPYKEHHBIM T'JIa30M, TOBOPST, UTO OHU UMEIOT aghanumosyro CTpyKTypy.

Cpenu CTpYKTYp HHTPY3UBHBIX MOPOJ CIEAYET 0CO00 OTMETUTD Ne2MAmMUmosyio
(rpaduueckyro Wi MUKpOTrpadudecKyro) CTPYKTYpPY, BOSHUKAIOIIYIO ITPU OJJHOBPEMEHHOM
KPUCTAJTU3AIMH IBYX MUHEPAJIoB (0OBIYHO KBaplia U MOJIEBOIO IINaTa), 3aKOHOMEPHO
npopacTaromux Ipyr B apyra. [Ipumepom ciy’KUT nerMatuT (MMCbMEHHBIN IPaHUT, eBpeHCKUi
KaMeHb), Ha OTIIOJIMPOBAHHOM IMMOBEPXHOCTH KOTOPOT'0 Kak Oy/ITO BUIHBI IPEBHUE MHCbMEHA,
HaIlOMHUHAOIUE HAAKUCH Ha UBPUTE WM apaOCKyIO BSI3b.



Texcmypol. THTpY3UBHBIE TOPOABI OOBIYHO UMEIOT MACCUBHYIO TEKCTYPY. D y3uBHBIE
MOpOJbI, KPOME TOr0, 4acTo OONANaAIOT nopucmotl TEKCTYpOM, KOTOpash BO3HUKAeT B JaBax
Onarojaps yJaJICHHIO Ta3a W3 pPAcIUIaBOB B MOMEHT €ro 3aTBepieBaHus. [lyCTOTBI MMEIOT
1apoo0pa3Hy0 WM 3JUMICOBUAHYIO (opmy. Ecnmu 3T mycTtoThl (IOpBI) BIIOCIIEICTBUU
3aMOJHSIOTCS KaKUM-HUOYIh MHUHEpaaoM (KaubIUT, XalIEIOH, MEOJUTh H. T.JO) WIA
MUHEPATBHBIM arperaroM, BOSHUKAET MUHOAIEKAMEHHAs TEKCTypa.

Cpenu  TEKCTyp pasiUyYalOT O0O0HOpOOHYI0 W HEONHOPOIHBIC:  MAKCUMOBLIE,
dbopMupyrolmecs Ipu PacloI0KEHUU CKOIUIEHUH TEMHO- U CBETJIOOKPAIIEHHBIX MUHEPAJIOB B
BUJE OTHICIBHBIX TATEH W OupekmusHvle (HampaBleHHBbIC), oOpasyllmecs Mpu
cyOnapasuienbHOM OPUEHTUPOBKE YATUHEHHBIX MUHEPAJIOB, YePEeIOBAaHUH PA3JIMYHBIX O LIBETY,
CTPYKTYpPE WJIM COCTaBY moiioc (nonocuamuie). J{nsg HekoTopsix 3¢ ¢Gy3uBHBIX OO (0cOOEHHO
KHCIIBIX ) XapaKTepHa @oudanbHas TEKCTYpa, CBsI3aHHAs C TEYCHHEM MarMbl.

O3HAaKOMHUBIIUCh C OCHOBHBIMH TIOHATHUSMH, C BHUJAMH CTPYKTYp H TEKCTYp,
XapaKkTepHBIX 175 3)PYy3UBHBIX U UHTPY3UBHBIX TOPHBIX MOPO, CTYAEHTHI MOTYYarOT 00pa3iibl
MarmMaTU4ecKUX TOPHBIX TOPOJ U3 yueOHOH KosuteKnuu. [Ipu BEIIOTHEHUH paOOThI AT KaXKI0H
TOPHOM TOPOJIbI JOJKHBI OBITH ONpEAeNeHbl CTPYKTypa, TEKCTypa M, HAa OCHOBAaHHM ATHX
XapakTEPUCTHK, e€ nmpoucxoxacHue (3 dy3nBHOE WM UHTPY3UBHOE).

Krnaccudukanus MarMaTuuecKux rOpHbBIX MOPOJ OCHOBAaHA HA UX XMMHUYECKOM COCTaBe,
OT KOTOPOTO, B CBOIO OYEPE/Ib, 3aBUCHT COCTaB MUHEPAIbHBIH.

OCHOBHBIMU KOMIIOHEHTAMHU MarmMaTudeckux ropHeix mopon sistorcs: Si0O2, TiO2,
Al,O3, Fe,03, FeO, MnO, MgO, CaO, NayO, K0, P,0s, 3a ocHOBy KiaccupuKaIuu
MarmMaTU4ecKuX TOPHBIX TOPOJ MpHUHATO coiepxkanue Si02, a Takxke oOuiee (cymMMapHOe)
conepskanue menodei - Na20 u K20 (B BecoBbIX IpoleHTax). B 3aBucuMocTH oT coaep:kaHus
SiO; BeimensroT Kucibie (64-78% Si0O,), cpennue (53-64% SiO,) , ocnoBubie (45-53% SiOy) u
yIBTPAOCHOBHBIE TOpOJbI, conepxkamue 30-45% SiO2. B kaxmoil w3 3TUX Tpynm Io
nienoyHocT! (cymmapHomy cozaepkanuio Na20 u K20) BbIaensroTcst mOpo/Isl HU3KOIIETOYHbIE,
YMEPEHHO-IIEIOYHBIE U MIEIOTHBIE.

Cpenu MHUHEpajIoOB MarMaTH4eCKHMX TOPHBIX TMOPOJ pa3iHyaloT TJaBHBIE WU
nopoo0obpasylouue MUHEPAIBI, CIATAONINEe OCHOBHYIO MAacCy TOPOJABI M 6MOpOCHmeneHHble
MUHEpaIbl, MPHUCYTCTBYIOIIME B MEHBIIEM KOJWYecTBe (MOTYT U  OTCYTCTBOBATH).
Ilopoooobpaszyrowumu MUHEpaTaMu OOBIYHO SIBJISIIOTCSI KBapll, MOJIEBbIC IIMAThl, THPOKCEHBI,
am(uOOIBI, CIIOABI, OMTUBUH, HedenuH. MuHepaibl, Oorarble KpEMHHEM M aTIOMUHHUEM HUMEIOT
CBETIYIO OKpacKy (MOJIeBbIe MITIAThI, KBApIl, MyCKOBUT). MUHEpalbl, 000TalICHHBIC KEJIe30M U
MarHueM TEMHOOKpallleHHble (MUPOKCEHBbI, amM(puOONIbl, OHOTUT, OJIMBHUH), TOITOMY HUX
Ha3bIBAIOT MeMHOYGemHbIMU MUHEpanaMu. 110 MPOMCXOXKICHHIO W BpPEMEHH OOpa3oBaHUS
MUHEpPaIbl MarMaTUYeCKUX TOPHBIX MOPOJ JAETSATCS Ha nepsuuHslie, KOTOpPble 00pa3yroTcs Mpu
KPUCTAITU3AI[IN CAMOW MarMbl, H 8mopuuisie, KOTOPbIe 00pa3yIOTCs U3 MMEPBUYHBIX B IPOIIECCe
MOCNEAYIONIET0 HM3MEHEHUsi Topona. [lpu onpedeneHuu HA36aHUL MAMAMUYECKOU 20PHOU
HOPOObL YUUMbIEAIOMCSI MOALKO KOIUYECMBEHHbIE COOMHOULEHUS NEPBUYHBIX MUHEPAIIOS8.

B tabmuie 2 mpuBOIUTCS YIpOIIEHHAs KiacCU(HUKAIMS MarMaTU4ecKux Mmopoj (1BeT
s’9eeK TAOJIUIBI COOTBETCTBYET IIBETY, NMPUHATOMY JIJIi O0O3HAYEHUsS WHTPY3WBHBIX IOPOJT
JAHHOTO COCTaBa HAa TEOJIOTMUECKUX KapTax). Hapsay ¢ MHTPY3UBHBIMH 3/1€Ch TOKa3aHbl U
AHAJIOTMYHBIC MM IO XMMHYECKOMY W MHHEPAIbHOMY cocTaBy 3¢ ¢y3uBHBIC TOpoabl. Huxke
MPUBOJUTCS KpaTKas XapaKTepHCTHKa Hauboliee PaclpOCTPAHEHHBIX MAarMaTHYeCKUX TOPHBIX
MopoJI, KOTOpas JOMOJHSAET Taln. 2 W MOXKET OKas3aThbCs IOJIC3HOH IpPU TPAKTHUECKOM
OTpeieIeHUU TOPHBIX MOPOJT MAarMaTUYECKOTO MPOUCX 0K ICHUSI.

Tabnmumeir 2 MOXHO TIOJIB30BAaThCA KaK MPOCTEHIINM OMIpeneTuTeeM Hauboee
pacmpoCTpaHEHHBIX TPYNN TOpHBIX mopoxa. Ilpu 3Tom cremyer UMETh B BHUAY, YTO KpOMe
YVKa3aHHBIX B HEW TOpPOJ B MPHUPOJC CYIIECTBYIOT W IOPOIBI MPOMEKYTOYHOTO COCTaBa.
Hampumep, Mexay TrpaHUTaMd U JIUOpUTAMU (epanoOuopumul), TPAHUTAMU W CHUEHHTAMU
(epanocuenumet), nuoputamm u 1abdpo (2abbpoouopumer) u T.0. ComepkaHWe KBaplia B



rpaHOCHMEHHUTaX M rpanoxuoputax 6omnee 10 -15%, HO Bcerna menee 25% (MHAUE 3TH MOPOJIBI
ciemoBaio Obl HA3bIBaTh TPAHUTAMHU ).

W3 T1abn. 2 BUAHO, UYTO KuUcCable NOPOObl XAPAKTEPU3YIOTCS HE3HAUUTEIHbHBIM
coJiep>KaHuEM TEMHOIIBETHBIX MUHEPAJOB, BHICOKUMU COJIEPKaHUAMHU KBaplia U oOuiei cBeTIoi
OKpackoi. HMHTpy3uBHBIE TMOPOABI 3TOM TPYNNbl - 2paHumuvl  SBIAKOTCS  CaMbIMHU
pacnpoCcTpaHEHHBIMU M3 MarMaTH4eCKuX nopoj Ha 3emie. DPdy3uBsl (puonumol, puooayumel,
oayumul) TOKE BCTPEUAIOTCS JOCTATOYHO YacTO, HO UX 00bEM HaMHOI'O MEHBIIIE.

I'panum MMeeT CBETIYI0 OKPAcKy PO30BBIX M KPACHBIX MHOTJA CBETJIO-CEPHIX OTTEHKOB.
CtpykTypa OT MeJKO- J0 KPYIMHO3EpHHCTOH, dacTo mopdupoBuaHas. B cocraBe rpanura
HEBOOPYKEHHBIM TJIa30M JIETKO MOKHO Pa3JIMYUTh KBapll. MUHEpalbHBI COCTaB IPAHUTOB -
kBapl - 30-35%, xanueBbli OJEBOW MMAT (MUKPOKIWH) - 0KoJio 40%, KHCIbIe TIAarHOKIIA3kI -
okosio 10-20%. 1yt rpaHUTOB XapaKTEPHO HEBBICOKOE COJAEPKAHME TEMHOLBETHBIX MUHEPAJIOB
- 10 5-10%.

Puonumei, puooayumuvl u oayumul - cBeTIbIE, OElble, cCepoBaThie, TEMHBIE, OypOBaThIC,
KpacHoBaTble TOpozbl. CTPYKTypsl HX 00bIYHO TMOpdupoBbie (MOp(HUPOBBIE BKPAIUICHHUKU -
IIaruokias, keapiy). Hepenko nabmronatorcs (rurouganbHble U MOJ0CYaThle TEKCTYphl. Mexay
co00i1 OHM pa3aNyYaroTCA 0 XMMUYECKOMY COCTaBY (PUOJIUTHI - O0Jiee KUCIIbIE, YEM JalUThl) U
0 MHHEpAIbHOMY (BO BKpAaIlJICHHHKAaX B JallUTaX OTCYTCTBYET KBapil M KaJIHEBBIA MOJIEBOI
Irar).

Cpeonue mazmamuyeckue nopoovl TAK:Ke XapaKTepPU3yIOTCsl CPABHUTEJIbHO CBETJION
(cepoii — moOpoAbI HOPMAJBLHOIO Psiia; PoO30BOM WJIM  PO30BATO-CepPoO  —
YMEpPEHHOLIEJI0YHOr0 psiia) OKPACKOii, HO B OTJIMYHE OT KHUCJIBIX MOPOJ HJIH COBCEM He
coaep:xkar KBapua wuiaM coaepxkat ero wmajgo (menee 10-15%). Copep:xxanue xe
TEeMHOLBETHBIX MUHEPAJIOB B HUX, HA000POT, BbIlIe, YeM B KUCJIBIX (10 30-35%). Cpennue
NMOpPOJbl, KAK M KHCJIble IIMPOKO PACHPOCTPaHeHbI, Nnpu4veM 3(¢y3uBHbIE NOPOABI
NOJIL3YKOTCS OO0JIBIIMM PACHPOCTPAHEHHEM M0 CPaBHEHHIO ¢ MHTpY3uBHbIMH. K
HHTPY3MBHBIM IIOPOAaM HOPMAJILHOI'O PS/ia OTHOCSITCH OUOpUMbl, 4 YMEPEHHO-IEeJI0YHOT 0
— cuenumpl. UX 3¢(Py3MBHBIMH aHAIOTaMM SIBJISIOTCH, COOTBETCTBEHHO aHOe3UmMbl W
mpaxumeul.

Jluopum - moponma ceporo, po3oBaTO-CEPOro, cepo-3eneHoro nsera. OHM COCTOAT Ha
6070% wu3 cBeTyooKkpamieHHbIX MuHepasioB U Ha 30-40% wu3 TeMHOIBETHBIX. MuHEpalbHBIN
COCTaB - CpPEeIHUI TUTaruoKIia3, poroBas oOMaHka. M3 BTOpOCTENEHHBIX MUHEpPAIOB - OUOTHT,
KaJIMEBBIN MMOJEBOU 1IMIAT, KBapll, MOI'YyT IPUCYTCTBOBATh MUPOKCEHBI. Eciin KoanmuecTBO KBapua
nocruraetr 5-10%, TO mnopomy Ha3bIBAIOT Keéapueevbim Ouopumom. MoOryr oTMedarbes
NIEPEXOIHBIC PAa3HOCTH K rab0po (2abopoouopum), rpavuTy (cpanoouopum).

Cuenumpr - TIOpPOABI  PO30BATOTO, CBETJIO-CEPOr0, PO30BATO-CEPOrO  IIBETOB.
MunepanpHbIii cocTaB - miaruokias 15-20%, kanueBbl MOJeBOM mimar (MUKPOKIWH WM
oprokna3) - 60-70%, mupokcensl (muoricuna), amdubonbl (poroBas 0OMaHKa, AKTHHOJMT),
o6uotut. ConepkaHne TEMHOIBETHBIX MUHEPAJIOB - 10 15%. BropocTenennsle - kBapll, OJIMBUH,
aKIIeCCOpHBIE - amaTuT, c(heH, MUPKOH, MAarHEeTUT, TUHTAHOMArHeTUT. B ciydae, eclid CHEHUT
COJICPXKUT KBapIl B KoJmuecTBe 5-15%, TO OH HA3BIBACTCS KEApPUE8blM CUEHUMOM (SBIACTCS
MEepPEXOJHON MOpOJIoM K TpaHUTaM U TpaHocueHuTaM). CylIeCTBYIOT TaKke NepexXOIHbIe
MOPOJIBI K TpaHuTaM (epanocuenum, conepxut 10-20% kBapia), k rabopo (cabopocuenum), K
TUOpUTaM (MOHYOHUM, B KOTOPOM KOJMYECTBO KAJIMEBBIX TOJEBBIX IIMATOB M IUIATHMOKIA3a
MPUMEPHO PaBHOE),

Anoe3umpl OOBIYHO HMEIOT TOP(UPOBYIO CTPYKTYPy U Pa3HOOOPA3HYIO OKpacKy
OCHOBHOW MAacChl - OT TEMHO-CEpOM TOYTH YEPHOW 1O CBETIO-CEPOM, MKEITOBATO-CEPOI.
[TopdupoBsie BeIIEICHHS TPEACTABIEHBI TUTATHOKIIA30M U TEMHOILIBETHBIMH MUHEpaJIaMU

(nmupoxceHsl, poroBas oOMaHKa, peIKO OMOTHUT, OJMBHH) MuUHepaiamu. [lnarmoxmnas
4acTO MMEET 30HaJIbHOE cTpoeHHe (0T Oosiee OCHOBHOro K Oojee kuciomy). OcHOBHas macca
COCTOMT M3 CpEIHEro IUIaruokia3a, MOHOKJIMHHOIO MUPOKCEHa, TOHKOW ChIM MAarHeTwuTa,
BYJIKAHUYECKOTO CTeKJa. TeKcTypa aHJEe3UTOB — MACCHMBHAs WU TOPUCTas. AHHAE3UTHI



(0co0EeHHO TEMHOOKpAIICHHBIE) BU3YalIbHO 9acTO OBIBACT CIOKHO OTJIMYUTH OT 0a3aibTOB, T.K.
OHHM 00pa3yIOT C MOCJIETHUMHU HEMPEPHIBHBIE MEPEXObI, MOATOMY ISl TOYHOTO ONpeAeNeHUs
Ha3BaHU MOPOJIBI HEPEIKO HE OOOHTHCH 0€3 XMMHUYECKOTO aHAJTN3a.

Tpaxum - cBeTyio-cepasi, pO30Bas, pO30BaTas, CEPO-PO30Bas, YACTO KpacHOBaTas,
TUII0BO-Oypasi, BUIIHEBO-KpacHasi mopoja . CTPYKTypbl - 0ObI9HO MOp(UPOBBIE (KOJINYECTBO
nopUPOBBIX BKpAIICHHUKOB MOXeT nocturatb 60%) u aduposbie. TeKCTyphl - MacCHUBHBIE,
M0JIOCYAThIe, TPAXUTOHMIHBIC, HHOTAA (ronaanbHble. MUHEpAIbHBI COCTaB - BKPAIJICHHUKH
MPEJICTABICHBl IJIarMOKJIa30M, KaJMIINATOM, pOroBOM OOMaHKON U OHOTUTOM, pEIKO
OTMEYAIOTCS MUPOKCEH M onuBHH. OCHOBHAs Macca - BYJIKAHHYECKOE CTEKJIO (OOBIYHO HE
npesbimaer 20% or o0bema MOpPOAbI) WIM HPOAYKTHI €ro PACKPUCTAILIU3ALNU, KaJIUEBbII
MOJICBOM IITAT, IMJIArMOKIA3bl, TUOMCUMA, PyIHbIe MUHEpaibl, anatuT. CymecTBYIOT MOPOJIBI,
HIePEXOHBIC OT TPAXUTOB K aH/IE3UTaM (mpaxuanoezunt) .

B ocnoenbix nopooax teMHONBETHBIX MUHEpAIOB 00bI9HO Oosiee 40% (ma M OCHOBHBIC
IJIarMOKJIa3bl OOBIYHO OKpAIIEHbI B TEMHO-CEPBI, MHOTIA MTOYTH YEPHBIM I[BET), MOATOMY BCe
OHM HUMEIOT TEMHYI0 (TE€MHO-3€JIeHYI0, TEMHO-Cepyl0, WHOTAA IIOYTH YEPHYIO) OKpacKy.
OcHoBHBIE TIOPOJIBI 3aHUMAIOT 3HAYUTEIBHOE MECTO MO pacmnpocTpaHeHHocTH Ha 3emuie. C Helt
MOYKET CPAaBHUTHCS TOJBKO I'PYIIa KUCIBIX mopos. Hanbonee pacnpocTpaHeHbl ByJIKaHHUECKUE
MOPOJIbI, UHTPY3UBHBIE K€ 3aHUMaOT OKoio 3% cpeau Bcex mopon. Cpean HHTPY3UBHBIX
OCHOBHBIX TIOPOJI Pe3K0 mpeobianarT rabopo, a cpenu 3¢ (Hy3uBHBIX — 0a3aITBTHI.

T'a66po - nnOTHBIE MAaCCHUBHBIE MOPOJABI OT MEJIKO- A0 KPYMHO3EPHHUCTHIX. TEKCTYpHI
pa3HooOpa3HBl - MAacCHUBHBIC, IOJOCYAThIe, AUPEKTUBHBbIC. COCTOMT W3 IUIATHOKJIa3a W
NUPOKCeHa (MPUMEPHO B pPaBHBIX KoIW4ecTBax). M3 BTOPOCTENEHHBIX MHUHEPAJIOB MOTYT
NPUCYTCTBOBATH OJIMBHH, pOrOBasi 0OMaHKa, OMOTHUT, KBapIl, KAJIMEBBIH ITOJIEBOM IIIIIAT.

bazansmal - TOPOIbI YEPHOTO, 3€TIEHOBATO-YEPHOTO 1[BETA, MOPPHUPOBBIEC WK AQUPOBBHIE.
Jis HUX XapakTepHa IOpUCTas WIM MHHJAJCKaMEeHHas TEKCTypa, HO HaOJromaercss u
MaccuBHas. [Io BHeIIHEMY BUAY OHM HEPEJIKO OUEHb TTOXO0KU Ha aHJIE3UTHI.

VaempaochosHble nopoosi COCTOAT UCKJIIOYUTEIHHO U3 TEMHOLUBETHBIX MUHEPAJIOB —
0JIMBHHA, INPOKCEHOB U POroBoil 00MaHKH, I0O3TOMY U OKPACKa UX 00BIYHO TEMHO3eJIeHasl
A0 d4epHoii. Bce yJabTpaocHOBHBIe mMOpoABLI Tskeable. MWXx maotHocTh 3-34.
YIbTPpaoCHOBHBIE MOPOALI PACIPOCTPAHEHBI HE3HAYUTEIBHO JTY IPYINIy MArMATHYECKHX
MOpoOA 4YacTo Ha3pIBAlOT rumepda3utamu, yiabTpadazutamu. Cpeam HMHTPY3MBHBIX
YJIbTPAOCHOBHBIX TMOPOA B 3aBHCHMOCTH OT MHHEPAJbHOIO COCTaBa BbIICIAIOTCS
NpPeuMYIIeCTBEHHO OJIMBUHOBBIE MOPOAbI — OYHUMbL U ONUBUHUMb] U OJJUBHHIHPOKCEHOBBIE
- nepuoomumal.

Jlynumol u onueuHumsl - TEMHO-3eJICHBIE, TEMHO-CEPhIE 0 YEPHOTO IIBETa MOPOJIHI,
MEJKO3EPHUCThIE, KaK IMpaBWJIO, MAcCCHUBHBIC, IUIOTHBIC, HMHOT/Aa OTMEYaeTcs IojiocuaTas
Tekctypa. CTpyKTypel HUX MeNKo-, cpeaHesepHuctele. CocraB onuBuH — Oosiee 90%,
BTOPOCTETIEHHbIE MUHEPAJIbI - MATHETHUT (B OJTMBUHUTAX ), XPOMUT (B TyHUTAX).

Ilepuoomumosr UMEIOT TEMHO-3EJICHYI0, YEPHYIO OKPACKy, OOBIYHO TUIOTHOM TEKCTYPBHI,
Hapsy C 3€pHUCTBIMU BCTpedaroTcss Mop(upoBUAHBIE CTPYKTYpbl. COCTOAT W3 OJIMBHMHA
(4090%) 1 TUPOKCEHOB.

Ippy3usnvie yrompaocnoenvie nopoosl - T0 NOPOAbI ceMelcTBa MUKPUTOB, Iukpumat
- Ha BBIBETPEJION MOBEPXHOCTH OOBIYHO UMEIOT TEMHO-OYPYIO OKpPacKy, a Ha CBEXKEM H3JIOME -
TEMHO-3€JIEHbIe, MOUYTH 4epHble. TeKkcTypa - MaccuBHas, pexe (IouaaIbHO-IUPEKTUBHAS U
MUHIaIeKaMeHHast. DQy3UBHBIEC TOPOIBI YIBTPAOCHOBHOTO COCTaBa BU3YAIBHO OIPEIEIISIOTCS
c OonpmIUM TpPyAOM, T.K. OOBIYHO OHU TMPEBPAIICHBl B CEPIEHTUHHUTHI M TMPU3HAKU KX
BYJIKaHOTEHHOTO T€HE3HCa YaCTO CTEPTHI HAIOKEHHBIMH ITPOIECCAMHU.

Ll]enounvie nopoowv MOIYT ObITh KAaK CBETJOOKPAIIEHHBIMH, TaK H
TEeMHOOKPAIIeHHBIMH (B 3aBHCHMOCTH OT CO/Iep:KaHUsI TEMHOLBETHBIX MUHepPaaoB). OHH
He COJIepsKaT KBapua, HO COJepsKaT HedeIUH W/ MU 1ed04YHble aM(puO0JIbl M TMPOKCEHBI.
IIles104HbIe TOPOABLI B COCTaBe 3€MHOIl KOpPbI MMEKT OrpaHMYeHHOE PacNpoCcTpPaHeHHue.
Huke npuBOAUTCS KPAaTKasi XapaKTePHUCTHKA HEKOTOPBIX U3 HUX.



Ypmum - mnopona cBeTiio-ceporo IBeTa, CpeaHe- KPYIMHO3EPHUCTas MAaCCHUBHOU
tekcTypbl. CoctaB - HedenuH (80-85%) M mienouHble MUPOKCEHBI (OOBIYHO STHPHUH). YPTUT
ABJISIETCS PYAOU HA aIIOMUHUM.

Hedghenunosvie cuenumsvt - CBETIIbIE, Cepble, pO30BATO-CEpble, KPYIMHO- HWIIHU
CpeaHe3epHUCTbIe MOpoabl. TekcTypa - MaccuBHAs, TPAaXWTOMIHAs, IOJIOCYaTas, 4acTo 3TU
MOpOJbl HEPAaBHOMEPHO3EPHUCTHIE (MOopdupoBUIHBEIE). MUHEpadbHBIH COCTaB - KajlHeBbIE U
HaTpueBble nosesbie mmnaTel (60-70%), nedennn (10-30%), TemHonBeTHBIE MUHEpabI - 1025%.
HedenrHoBble CHEHUTBI Tak)Ke SBISIOTCSA ChHIPbEM Ha altOMUHUNA. Kumébepaum - OTHOCUTCS K
CEeMEUCTBY WIETOYHBIX MUKPUTOB. OKpacka KUMOEpIHUTOB - pPa3HOOOpa3Has W 3aBUCHT OT
CTENEeHH UX M3MEHEHHs (CepHeHTHHHU3auus, kapOooHatuzanus). Haubonee yacTto BcTpedaroTcs
TEMHasi 3€JICHOBAaTO-YepHAsi, CBETJIasi rojiyboBaTo-cepas Wiu OypoBaTo->kenTas (OpaHkKeBas).
Jns  xumMOepiauTOB OuYeHb XapakTepeH nophupoBblii 00JAMK  (mOJaBisioOmIas 4acTh
(eHOKpHUCTAIOB (KCEHOKPUCTAIIOB) 00pa3oBaHa YIJIOBAaTO-OKPYIJIBIMH 3€pPHAMHU OJMBHUHA,
YaCTMYHO WJIM TOJHOCTBIO 3aMEIIEHHOT0 CEepIeHTUHOM u/unu kapOoHatoMm. Hepenko
HaOmogaeTcst OpekuneBasi TeKcTypa. CTpyKTypa OCHOBHOM MacChl CKPBITOKPHUCTAJIMYECKAS.
Jis kuMOepIUTOB XapakTepHO 3aJieraHue B BUE TPYOOK B3phiBa, pazmMepamu a0 20x30x1000 m
u Ooutee.

OcoOyro Tpymniy HOpoJl COCTABISIOT AUPOKIACMUYECKUe U 8YIKAHO2LEHHO-0010MOUHble
nopoabl. [lupoxknacmuueckue nopoOsbl 3aHUMAOT TPOMEXKYTOUHOE IOJIOKEHHE MEXAY
MarMatu4eckuMu 3¢G(y3UBHBIMH M YUCTO OCAQJOYHBIMU M TMPEACTABIAIOT OCOOYIO TPYIITY
MIOPO/I, ITMPOKO PACHPOCTPAHEHHBIX B 00JIACTAX HHTEHCUBHOTO BYJIKAHW3Ma, KaK COBPEMEHHOTO,
Tak ¥ ApeBHero. Tydsl cocTosT M3 00JIOMKOB (OCTPOYTOJIbHBIX WM OIUIaBJICHHBIX). Pasmep
NUPOKJIACTUYECKUX OOJIOMKOB BapbUpyeT B IIMPOKUX mpexaenax. OT joyell MWLIUMETpa
(«ByJIIKQaHMYECKUN TETem») 10 HECKOJIbKHX METpPOB B momepeyHuke. OOIOMKH pa3MepaMu OT
TOPOIIMHBI 10 TPEUKOTo opexa (MpuMepHo oT 1 10 5 cM) yaime BCero Ha3bIBAIOT JIAMMMWILIH (OT
utaibsackoro «lapilli» — kamernku). Kpynusie 0610Mku (60ee 20 cM) OCTPOYroiabHO# (HOpPMBI
Ha3bIBAIOTCS BYJKAaHUYECKAMU TIIBI0OAMH, a OTUIABIICHHBIE OOJIOMKH TOTO YK€ pa3Mepa OKPYTJIOH,
BEPETEHOBUHOM U KapaBaeoOpa3HON (OpMBbI — ByJTKaHUYECKUMHU OoMOamMH.

Ecnu B Tyhax 0010MKH CIUIaBiIeHbI («CBapEHbI») IPYT C APYTroM, TaKUe Ty(bl HAa3bIBAIOT
cnekmuMucs. lLleMeHT ocTalnbHbIX TY(QOB MOXKET COCTOSATh Kak U3 0Oojee MEJIKOro
MUPOKITACTHYECKOTO MaTepHaia, TaKk ¥ HOBOOOPAa30BAaHHBIX MHUHEPANIOB (XJIOPHUTA, KaJbIUTA,
MMJ0TA, 1eonuToB). [1o pasMepy vacTull pa3nuyaroT TOHKOOOIOMOYHbIE (muameTp okoio 0,1
MM), MEITKOOOJIOMOYHBIE - (10 1 MM), KpymHO- U TpyOoobiomounbie (6onee 1 Mm). LBer TydoB
3aBHCHUT OT COCTaBa M U3MEHSAETCS OT CBETJIO-CEPBIX U PO3OBBIX Y KHCIIBIX MOPOJ A0 TEMHOCEPHIX
U 3eJIEHOBATO-CEPhIX y OCHOBHBIX TydoB. HazpBarorcs Ty(dbl MO cOCTaBy BYJIKaHOTEHHOTO
MaTepHaia - aHJIe3UTOBbIH, 6a3aJbTOBBIN U T.II.

[Io cooTHOMmIEHWIO BYJKAaHOTEHHOTO W OCAJOYHOTO MaTephalia BBIIEISIIOTCS TY(QHI,
Typdutel, TydomecyaHUKM M TECUYAHUKU C TPUMECHIO MHPOKIACTUYECKOTO MaTepuaa.
['panuneii mexay typamu u tydpduramu sasnsercs 10% npumecu ocaJouyHOro marepuana, a
MexIy Tyddutamu U TydornecuaHuKaMu — COAep KaHue TEPPUTEHHOr0 MaTepuaga 0caJouyHOro
npoucxoxaeHus O6onee 50%. BusyanbHO MenkooOIOMOYHBIE NHUpPOKIAcTHYECKUE (Ty(pnl) U
BYJIKaHOTE€HHO-0CaI0uHbIe (TYPPUTHI, TyPonecuaHNUKH) MOPOIbl YACTO HEPAZTHUNMBI.

Pekomem)auuu no onpeOereHulo mazmamudecCKux COpHblx nopoo

MOXHO TPEeAIoKUTh CISAYIONIYI0 YIPOIIEHHYIO CXEMY MPAKTUYECKOTO OMpeesIeHuUs
HanOoJIee PacpOCTPAaHESHHBIX BUI0B MAarMaTHYECKUX TOPHBIX TIOPO/I.

[Tpu onpeneneHN Ha3BaHUS MarMaTHYECKON TOPHOM MOPOIBI CHaYajaa HY>KHO BBISICHUTH
SABISICTCSL JTW OHA urmpysugHou (TIIyOMHHOW), MO0 3¢ghghy3usnoti. [Ins 3TOoro HEOOXOIUMO
YCTaHOBUTH Kakas y He€ CTPYKTypa - MOJHOKPUCTAJUTMYECKAsl WM HETIOJHOKPUCTAIIHYECKAS.
Kpome cTpykTypHBIX OCOOCHHOCTEH B OMNpPEACIICHUM YCIOBHH (OPMHUPOBAHUS IOPOJ MOTYT
MOMOYh M WX TEKCTYpHBbIE OCOOCHHOCTH. [lopucThie W MUHIAIGKAMEHHBIE, a TaKkKe



¢mronaneHele  TEKCTyphl HaOmromatorcs y 3¢@y3uBHBIX mopoa. B ciaywae, ecnu 1o
TEKCTYPHOCTPYKTYPHBIM OCOOEHHOCTSIM YCTAHOBJIEHO, 4YTO IIOPOAA HWHTPY3HMBHAs, CIEAYET
OTIpPEeNIeNIUTh €€ MUHEpAIbHBINA cocTaB. i 3TOr0 HEOOXOAMMO HAyYUThCS y3HABaTh Hambolee
pacIpoCTpaHEHHbIE B MarMaTHYeCKUX TOPHBIX MOpoJax (IVIaBHbIE WM HOPOJ000pa3yrouliue)
MHUHEpaJibl — KBapIl, MOJIEBbIC LIMATHI, MUPOKCEHBI, aM(puOOIBI, CIIObI, OJUBUH U HE(EITUH.
3epHa KBapua B I0Jax OOBIYHO MMEIOT HenpaBwibHYI0 ¢opMmy. Okpacka €ro uyaiie BCEro
CBETIIOCEpast, CIalHOCTh OTCYTCTBYeT. Cpenu MOJEBBIX MINAaTOB OOBIYHO MOXHO BH3YaJIbHO
OTJIMYUTH KaJIMEBbIE MTOJIEBbIE LINAThI OT IUIArMOKIa30B. [l KaJueBbIX MOJIEBBIX LINATOB OoJiee
XapaKTepHBI PO30BBIC WM KPACHBIE TOHA OKPACKHU, MEPTUTHL. [Imarnokiiazsl 00BIYHO OKpamieHbl
B cepblil IBET (OT CBETJIO-CEPOro, NOUYTH OEI0ro y KUCIBIX 10 TEMHO-CEPOro, OYTH YEPHOTO, Yy
OCHOBHBIX), a TaKXe HEPEIKO MMEIOT 30HAIBHOE CTpOCHUE. B xpynuwix 3epnax MOXHO O
XapakTepy cHaHOCTH M (OopMe IONEPEeUYHbIX CEYEHMH OTIMYMTH am@uOoibl (Yalie BCero
BCTpevaeTcsi OOBIKHOBEHHAsh poroBas OOMaHKa) OT NHPOKCEHOB. PoroBas oOmaHka OOBIYHO
o0pa3yeT JUIMHHONPHU3MATUYECKUE KPUCTAIbl C POMOMUYECKUM (WJIM HOYTH IIECTHYTOJIbHBIM)
TIOTIEPEYHBIM CEUECHHEM. YTIIBI MEXKIY HanpaBieHHsAMH criaiiHocTn npumepro 60° u 120° (ux
MOYKHO OTIPEEIUTh JUO0 M0 TPEIMHKAM CIIalHOCTH, MHOTJa XOPOILIO 3aMETHBIM B IIONIEPEYHOM
CeUeHHH, JMOO IO yIiIaM MEXAy OJIECTSAIIUMHU IUIOCKOCTSMH CHAHHOCTH B MPOIOIHHOM
ceueHuH). [IupokceHbl OOBIYHO HMEIOT MEHEE BBITSAHYTYIO, KOpPOTKOCTONOYaryio (opmy c
KBAaJpaTHBIM WMJIM IOYTH BOCBMHYTOJIHBIM TIONIEPEYHBIM  CEYEHHUEM. YTOI  MEXKAY
HAIPAaBIECHUAMU CIAHOCTH y HUX Beernaa noutd npsamoi (87° u 93°). OnuBHMH OTIIMYAETCS OT
NUPOKCEHOB M aM(pHUOO0IIOB OKpYIiol (opMOi 3epeH M OTCYTCTBHEeM chaitHoctu. HedenwuH,
OTJIMYHUE OT MOXOKUX Ha HEro IMOJIEBBIX IINATOB He 00jajaeT CalHOCThIO, a B OTIMYUE OT
KBapIla UMEET MEHBIIYI0 TBEPAOCTh M XapaKTEPHYIO NIECTUYTOJIbHYIO MM KBAJAPATHYIO GopMy
nornepeyHbIx cedeHui. Ciro/ibl JIETKO Y3HAIOTCS 10 IUIACTUHYATON (hopMe KPUCTAIJIOB U BECbMa
coBepuIeHHON craiiHocTh. [locne omnpeneneHuss MUHEPAIbHOTO COCTaBa U MPUOIM3UTEIBHBIX
COJIepKAHUN Ka)KAO0ro MUHEpana, IO0JIb3ysACch Tabiuuel 2, cieayer oOpaTUTh BHUMAaHUE U Ha
okpacky nopozsl. Eciiu mopona cBeTiiookpaiieHHas (CBETI0-cepasi, po30Basi), B Hei ecTh KBapil
u ero 6onbue 25%, To mopoaa — kucnas (epanum). Ecnu kBapia HeT MM €ro maio, 1mopoja
CPaBHMUTEIBHO CBETJIOOKpAIlIEHHasl (TEMHOLBETHBIX MUHEPaoB MeHblle 35-40%) u oTcyTcTBYET
HedenuH, To Nopoja cpelHsas (HOPMaJIbHOTO WM YMEPEHHO-IEIOUYHOro psiaa). Po3oBeie ToHA
OKpackyd OOBIYHO CBHUJETENBCTBYIOT O TPEOONIaJaHWW CPEIH TIOJIEBBIX IIMATOB KaJHEBOTO
MOJIEBOTO IIMNAaTa M TaKyl MOPOJY MOXKHO Ha3BaTh cuenHumom. Cepble TOHA OKPAaCKH MOPOJIbI
CBHUJICTEIILCTBYIOT O TIpeoOaJjaHMd B COCTaBE TIIOJIEBBIX INIMATOB IUIATMOKIIA3a, IOATOMY,
HOJIb3YsACh TaOIMIIEH, MOXKHO JIETKO ONPEAETUTb, YTO, BEPOSITHEE BCEro, 3TO duopum. Eciu xe B
MOpOJIe OJJHOBPEMEHHO TPHUCYTCTBYIOT W He(ENIWH, W TOJIEBbIE HIMATHl — 3TO HEe(EeTUHOBBIA
CHEHUT (CpelnHss MOopoja ILENOYHOro psiaa). Jlyis OCHOBHBIX M YJIBTPAOCHOBHBIX IOPOJ
XapaKTEepHBl BBICOKHE COJECP)KaHUS TEMHOILBETHBIX MHHEPAIOB (MMMPOKCEHOB, amM(duboIoB,
OJIUBMHA) M, COOTBETCTBEHHO TeMHas (TeMHO-cepas, 3elieHas U TEeMHO-3eJieHas OKpacka). B
OTJINYWE OT OCHOBHBIX TIOPOJ (2aO66p0) B YIBTPAOCHOBHBIX TIOpOAax (OyHum, nepudomum) HET U
KBapIlla, W TOJEBBIX WINATOB, HO Topa3f0 Yalle U B 3HAYUTEIBHO OOJIBIIEM KOJHYECTBE
npucyrctByeT onuBuH (10 100% B aynute). CrneayeTr uMeTh B BUIY, YTO HE BCErJa MOXKHO
BU3YaJIbHO C JIETKOCTbIO OTJIMYUTH YJIbTPAOCHOBHBIE TIOPOJABI OT OCHOBHBIX, TaK Kak
IUIarMOKJIa3bl C BBICOKUM COJEpKaHUEM aHOpTUTa (Jabpaaop U OUTOBHUT) HEPEAKO HUMEIOT
TEMHO-CEPYIO WJIM TOYTH YEPHYIO OKPacKy M ¢ OONBIIMM TpyIoM (10 XapakTepy CHaiHOCTH,
WHOT/Ia MPH3AIMN) OTIMYAOTCS OT TEMHOIIBETHBIX MHUHEPAIOB (MUPOKCEHOB W am(puO0IIOB).
Oxpacka ILIENTOYHBIX MHTPY3UBHBIX MOPOJ (Kak CpelHEero, Tak W YJIbTPAOCHOBHOTO COCTaBa)
MOJKET OBITh PA3IUYHON OT CBETJIO-CEpOM M CEpoi O TEMHO-Cepoll M TeMHO-3eneHoW. OHu
OTJIMYAIOTCS MPUCYTCTBUEM HedenuHa, /Uil KOTOPOro, KaK y»Ke OTMEeUaloch paHee, XapaKTepHBI,
B OTJIMYME OT TOJIEBBIX INMATOB, KBAJIPAaTHBIC WM MICCTHYTOJBHBIC TONEPEYHbIC CEUCHHS,
OTCYTCTBHUE CIafHOCTH M, B OTIMYME OT KBaplla, KUPHBIA WM BOCKOBOH OJeCK, MHTCHCHUBHBIE
BTOPHYHBbIE M3MEHEHMs, Oosiee HHM3Kas TBEPAOCTb. B yIbTPaOCHOBHBIX IIENOYHBIX HOPOAAX
(MONUTHI, YPTUTBHI) HET MOJIEBBIX ILIIATOB.



Onpenenenue Ha3BaHUS 3(G(y3UBHOI TOPHON MOPOABI OOBIYHO BBI3BIBAET 3HAYUTEIILHO
OoJbIINE 3aTPYIHEHUS, YEM B CIyyae MHTPY3UBHBIX MOPOJ, B CBSI3U C TeM, YTO B 3 (Py3nBax He
BCE MUHEpAJIBI YCIIETH 00pa3oBaTh JTOCTATOYHO KPYITHBIE KPUCTAJUIBI, @ COCTAB BYJIKAHUYECKOTO
cTtekina (ocoOeHHO, B CiIy4ae €ro 3HAYUTENbHBIX BTOPHUYHBIX WM3MEHEHMHA WU
MEePEKPUCTAIIIN3AIMU) B OOJBIIMHCTBE CIIYy4aeB BHU3YaJIbHO HE OMPEIEISETCS C JOCTaTOYHOM
TOYHOCTBIO. Kak mpaBuiio, HEBOOPYKEHHBIM TJIa30M XOPOIIO PA3IUYUMBI TOJBKO MHUHEpabl
noppupoBbIX BbIIeNeHU ((eHokpuctamibl). [IpucTtymas K NpakTUYECKOMY OIpEaeIICHUIO
HanOoJiee pacnpocTpaHEHHBIX 3(PQy3UBHBIX TOPOJ, CICAYEeT UMETh B BUIY, 4TO 3(Pdy3uBHI
KHCIIOTO cocTaBa (puoaumovl, puodayumsl) OOBIYHO MMEIOT CPAaBHUTEIBHO CBETIIYIO
(CBETIIOPO30BYIO, CBETJIO-CEPYIO, OypoBaTyr0, KOPUYHEBYIO) OKpPACKy, 3a HCKIOYCHHEM
06cuduana (ByJIKAaHUYECKOE CTEKJIO), KOTOPBIM 4acTo OBIBAET TEMHO-CEPHIM HJIM YEPHBIM (I
HEro XapakTepeH CMOJIMCTHIN UM CTEKJIIHHBIN OJieck U pakoBUCTHIN u3i10M). Kak npaBuio, yem
Ooiee KHCIBI COCTAaB HMEET IMOpojaa, TeM cBeriee y He€ okpacka. COOTBETCTBEHHO, C
YBEJIMYEHUEM OCHOBHOCTH MOPOJbI €€ OKpacka CTaHOBUTCS TeMHee. Eciu CTpykTypa Kuciaon
3¢ dy3uBHOI TOPOaBEI TOPpHUPOBAsI, TO B COCTaBe MOPPUPOBBIX BKPAIJICHHUKOB B puoiumax (B
OTIIMYHME OT puooayumosd W AALMUTOB) OOBIYHO HpHUCYTCTBYeT KBapil. Cpemnnue 3¢hdy3uBHBIE
MOPOJIBI — aHOe3umvl (AHAJIOTU JUOPUTOB) OOBIYHO UMEIOT CEPYI0, 3€JICHOBATO-CEPYIO, 3€JICHYIO
okpacky. [lophupoBbie BKparieHHUKH Yallle BCETO COCTOSIT U3 IJIarnokja3a W/Wivi MHPOKCEeHa,
KBapI[ OTCYTCTBYET. D (y3UBHBIC aHATIOTH CHEHUTOB — TPAXUThI OOBIYHO UMEIOT KPACHOBATYIO,
KUPIUYHYIO, JIMJIOBAaTyl0 OKpacky. B coctaBe mnoppupoBbIX BKpAIUICHHUKOB OOBIYHO
npeo0iagaeT KaJMEBBIA IOJIEBOM INMAT WM KHCIBINA IIaruokias. Dddy3uBHbIE OCHOBHBIC
(6a3anbThl) U YIABTPAOCHOBHBIE (NUKpUMbL) BU3YATbHO OYEHb MTOXO0XKHU (OCOOEHHO, €CIIM MOPO/IbI
aguposvle, TO ecTb HE COAEpPKAT MOPPHUPOBBHIX BKPAIUICHHUKOB). Tak ke Kak M I HX
WHTPY3UBHBIX aHAJOrOB, JUIS HHUX XapakTEpHbl TEeMHbIE (T€MHO-CEpble, TEMHO-3elICHbIE,
3€JICHOBATO-YEPHbIC, YEpHBIE) OKpPacKdu. B TOPQHUPOBBIX BBIIEICHUSX B OA3AIMAX MOXKET
NPUCYTCTBOBATh ILJIATHOKJIA3, OJHBHH, MUPOKCEH. YJIBTPAOCHOBHBIC 3PPy3UBBI (nuxpumot)
OTJIMYAIOTCSI OT OCHOBHBIX (0a3anbToB) OoJiee BHICOKMM ynenbHBIM BecoM (3,2 — 3,4), HO 3TO
pa3inure CIOKHO 3aMETHTh, B3BEIIWBas oOpas3ibpl Ha pyke. He Bcerma mo BHENIHEMY BHIY
0a3abTHl MOXKHO YBEPEHHO OTIIMYUTH U OT aHJ/IE3UTOB.

Hedenunconep:xamiue menounslie 3¢ (y3uBsl (honoaumol) OTINYAIOTCA CBOCOOPA3HBIMU
CTPYKTYpaMH, OOYCIIOBIIEHHBIMH TPHCYTCTBUEM TOP(QHUPOBHIX BKPAIUICHHUKOB HedennHa,
UMEIOIIET0 XapaKTEPHbIE MECTUYTOJIbHbIC WM KBaIpaTHBIE TIOTIEPEUHbIE CEUCHHUSI.

[Tocne mpeaBapuTENBFHOTO OIpPEASICHUs] HAa3BaHUS MarMaTH4eCKOW TOPHOH MOPOIH,
CleayeT A KOHTPOJS €ro MpaBUIILHOCTH, elle pa3 oOpaTHThcs K Tabnuie 2 ¥ MPOBEPUTH
HACKOJIBKO TTOJIHO COOTBETCTBYIOT NMPHU3HAKHU OIPEENIeMON MOPO/IbI IPUBECHHBIM B Ta0IIUIE
(MUHEpalbHBIM cOCTaB, OKpacKa, CTPYKTypa, TEKCTypa U T.1.). B ciydae He06X0IMMOCTH MOXKHO
JIOTIOJTHUTEIIFHO CPAaBHUTH ONpeAesieMblii oOpazernr ¢ o0pa3laMM MarMaTH4eCKHX TOPHBIX
HOPOJ] U3 3TAIIOHHOM KOJIEKIUH.

[Ipu ommcannu MarMaTH4eCKOW TOPHOUW MOPOBI YIOOHO MPUIEPKUBATHCS CIETYIOIICH
CXEMBI:

1. Ha3zsanue nopoowl (3anucvliéaemcsi 8 nocieouww ouepedb, Nocie OnpeoeneHus.
8cex 0OCMANbHbIX NPUSHAKOB).

2. Cmpykmypa.

3. Texcmypa.

4. Leem (Ha ceedicem cKone u gvbl8empenou NOBEPXHOCMU, eCllU OH PA3IUYEH).

5. MunepanvHoltl cocmag (8 ciyyae nopghupogotl unu nopouposuoHot cmpykmyp
OMOeNbHO ONUCHLIBACHICS. COCMAE NOPHUPOBLIX BblOENeHULl U OMOeNbHO — OCHOBHOU MAcCChl
nopoovt). Modcno npusecmu pesynvmamol onpeoeneHus: OCHOBHbIX QUIULECKUX CEOUCME UNU
ouacHocmuyeckue  NPUSHAKU — NOPOO00OPA3YIOWUX — MUHEpAnos (01  NOOmMeepHCOeHUs
npasunvHocmu  ux onpedenenus). Kenamenvno Ona  Kaxcoozo  Mumepana  npusecmu
KONIUYeCMEeHHYI0 (8 00veMHbIX %) unu Xxoms Obl NOIYKOIUYECHBEHHYIO OYEHK) €20 COOePHCAHUSL



(pe3ko npeobnadaem, npeobradaem, 6 OOILWOM KOIUHECMEe, MAN0, eOUHUYHbLE
8bloeNeHUss U M. 0.).
6. Ilpouue ocobennocmu.

dopMma npeacTaBJIeHNUs Pe3yJabTaTa: OTYET 00 OMpPEeIeICHHBIX 00pa3aXx TOPHBIX
MOPO/JI, IPEJIOKEHHBIX MIPEroaBaTesieM.

Kpurepun oneHku:

O1eHKa «OTJIIMYHOY BBICTABIISCTCS:

—coJiepKaHue padOTHl COOTBETCTBYET 33JaHHOM TEMAaTHKE, OOYYAIOUIMKCS IOKa3bIBACT
CHCTEMHBIC U MTOJIHBIC 3HAHHSI U YMEHHUSI 110 TAHHOMY BOIIPOCY;

—paboTa odopmieHa B COOTBETCTBHHU C PEKOMEHIAIMSIMH TIPETIOIaBaTeIs;

—00BeM pabOTHI COOTBETCTBYET 331aHHOMY;

—MaTepHual M3J0XKEH YeTKO, PallMOHAIBHO, OTPaKCHA CIPaBEIIMBOCTh M MPABAMBOCTH
BBIBOJIOB.

O1eHKa «XOpOII0» BBHICTABIISETCS:

—coJiepKaHue padOThl COOTBETCTBYET 33aJaHHON TEMATHKE;

—oOyuaromuiics 1ormyckaeT HeOOoJbIIe HETOYHOCTH WIM HEKOTOPBIE OIIUOKK B JaHHOM
BoIpoce (HEOHOPOIHAS BBIOOPKA);

—Marepuan U3JI0XKEeH YETKO, pallOHAIbHO, OJHAKO B BBIBOJIAX HE BE3JE MPHUCYTCTBYET
CIIPaBEUIMBOCTH U TIPaBIAUBOCTb.

—B o(opMIIEHUH pabOTHI IOMYIIEHBl HETOYHOCTH;

—00beM paboThl COOTBETCTBYET 3aIaHHOMY WJIM HE3HAUYNTEIILHO MEHBIIIE;

O1eHKa «yIOBJIETBOPUTEILHOY BHICTABIISETCS:

—coJiepkaHue pabOThl COOTBETCTBYET 33/laHHOM TeMaTuke, HO B paboTe OTCYTCTBYIOT
3HAYUTEIbHbIE 3JIEMEHTHI IO COJIEPKAaHUIO pabOThl WIIM MaTepHall IO TEME U3JI0’KEH HEJIOTHYHO,
HEUYETKO MPEJICTABIEHO OCHOBHOE COJIEPKaHKE BOTIPOCA;

—paboTa opopmiieHa ¢ omMOKaMu B 0(hOpMIICHNUHY;

—00beM paboThl 3HAYUTENBHO MEHBIIE 33JaHHOTO (OTCYTCTBYIOT BBIBOJABI 110
rpau4ecKuM pe3ysibTaTaM aHaln3a).

O1eHKa «HEYIOBIETBOPUTEIFHOY BBICTABIISETCS:

—HE PAacKpbITa OCHOBHAs TeMa pabOThI;

—o(opmiieHne paboTsl HE COOTBETCTBYET TPEOOBAHUS MIPETIOAaBATENS;

—00BeM pabOThl HE COOTBETCTBYET 33JaHHOMY.



Tema 2. I'opHble MOpPoabI M MPOLECCHI B HUX.
IIpakTu4yeckoe 3ansiTue 5
«/3yueHne U ONMCAHUE 0CATOYHBIX TOPHBIX MOPO PA3TUYHOr0 MPOUCXOKIEHUS 110 00pa3uam».

Ilesib: M3yYHUTh U COCTAaBUTh OMHCAHUE OCAIOYHBIX TOPHBIX MOPOJI IO 00pa3Lam.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
Y0 2 CocraBnsaTh onucaHusi MUHEPAJIOB

MarepuasibHoe o0ecnieyeHue:

y‘ICGHO-MeTOI[I/I‘IeCKaSI AOKYMCHTaNUA, IUJAKTHYCCKUC CPCACTBA.
VYyeOHasi KOJIEKIUS TEPPUTEHHBIX 0CaJOUYHBIX TOPHBIX ITOPOJ.
Harnsgasie mocoous: knaccuukanusi TeppUreHHbIX 0CAI0YHBIX MIOPO].

3aganue:
Kaxaeii CTYIECHT MoJIy4aer 1-2 obOpasna (mo  BBIOOpY
MIperoaBaTeis) JUTSL CAMOCTOSITEIHHOTO OTIMCAHUSI U OTIPECIICHUS

IMopsiioK BHINOJHEHUST PAGOTHI:
Kparkue TeopeTrnueckue cBeIeHHS:

Ocanounble TOpOJBI 00pa3yloTcs Ha mMoBepxHOcTH 3emun. OOpa3oBaHHE OCAIKOB, a
3aTe€M W OCaJOYHBIX MOPOJ MOXET HJATH PAa3JIMYHBIMU CIIOCOOAMHU - OCAXKICHHE OOJIOMOYHOTO
MaTepuaa, BbIIaJCHUE U3 PACTBOPOB OIPEIEICHHBIX BEIIECTB, B IPOIECCE KU3HEIEATEIbHOCTH
OpPTaHU3MOB.

Enunoit (oOmenpuHsaToi) KiaccUPHUKAIUU OCATOYHBIX TOPHBIX MOPOJ J0 CHUX IOp HE
cyuiectByeT. B ocHOBY HamOojiee MIMPOKO MCIIONB3YEMOH cilyyae KiIacCU(HUKAIMM OCaJ0YHBIX
MIOPO/J] TIOJIOKEHO MX Pa3JieNIeHUe 10 MPOMCXOKACHUIO Ha TPU OOJIBIINE TPYIIIBL: 0010MOUHbIE
(meppucennvie) — MEXaHMUYECKUE OCAIKU, XUMUYECKUE (XeMO2eHHble) - BOSHUKILINE B PE3yJIbTare
BBINAJICHUS OCAIKOB M3 BOBI WM M3 JPYTHX PACTBOPOB,  OpeaHoceHHble — 0Opa30BaHHBIEC U3
CKOIUJICHUH OKaMEHEBLIMX OCTAaTKOB JKMBOTHBIX M pacTeHuil. B kaxxqoi M3 3THX Ipynn MOXHO
BBIJICNIUTH 00JIe€ MEJIKHUE MOITPYIIIIHL.

Teppucennvie (0610MOYHBIE) TIOPOJBI — MPOAYKTHl MEXaHHYECKOTO pa3pylleHHUs paHee
00pa30BaHHBIX MOPOJ (MarMaTH4eCKNX, MeTaMOp(UUYECKUX U 0CaJ04HbIX) OHU MPENCTaBISAIOT
co0OM OJTHY U3 CaMbIX BaXXHBIX M PACIpPOCTPAHEHHBIX I'PYII OCATOYHBIX MOPOJ M OTIUYAIOTCS
pa3HooOpa3HbIM, OOJBIIEH YacTbIO, CIOKHBIM COCTaBOM. OHH YacTO HCIOJB3YIOTCA Kak
cTpoiiMaTepuaibl. TeppureHHble MOPOAbI PA3ENAIOT, IPEKIE BCETo, MO cmpykmype (BeIUYHHE
00JIOMKOB), @ CPABHUTEIBHO KPYHHOOOIOMOUYHbLE €IE U TI0 UX (hopme — OKamaHHble OHU WIIH He
okamanHvle (yenoéamuvle). TeppUreHHbIE TOPOABI MOTYT OBITh PBIXJIBIMH, TS KOTOPBIX
XapaKTEpPHO HECBSI3aHHOE COCTOSIHWE CIAralolIMX WX YacTUI] W OOJBIIOE KOJIWYECTBO IOP
(TIecok, TJIMHA) MM CLIEMEHTHPOBAHHBIMU (JIMTHPHUIMPOBAHHBIMHU). CTPYKTYphl OOJIOMOUYHBIX
TIOPOJ] OTIPEICTISIIOTCS pa3MepaMu M (OPMO CIIAaralonIiX MX OOJIOMKOB, a TaKKe CTPYKTYpOU
[IEMEHTUPYIOIEro OOJIOMKHM BemiecTBa. [lo BenmmuMHE 3epeH pa3nuyarT ncegumosyro (Wnu
rpy0000I0MOUHYI0) — OoJiee 2 MM, ncammumosyro (WU TIeCYaHyto, cpeHeodIoMounyo) - 0,1—
2 MM, anegpumogylo (WIM MenkooOioMouHylo, mbuieBatyto) — 0,01-0,1 MM u nerumosyro
(TorkooOioMounyto, mmHHCTYIO) — 0,001-0,01 MM crpyktypel. B ciydae, ecim mopoja
CJIO’KEHA 00JIOMKaMH pa3HbIX pa3MepoB (UTO OOBIYHO JUIS OCAJIOUHBIX IOPOJ), MOXKHO BBIJEIAThH
CTPYKTYpPHl ~TMEPEXOJHOT0 THMa (HampuMmep, aregponeaumosyro). B mroboMm  cimydae
npeoOiafarouii TEpPUTeHHBIH MaTeprall yKa3bIBaeTCs B HA3BaHUM Ha MOCIIEHEM MECTe.

[Tpu 3TOM ClleyeT OTMETHTB, YTO B HEKOTOPHIX Kiaccupukanusx (Hampumep, [lIBemosa
U JIp.) TIIMHUCTBIE MOPOJIBI BBIIEISIOTCA B CAMOCTOSITENIbHBIN THI, TaK NMPH UX (GOPMHPOBAHUU
Hapsily C MpolLlecCaMU MEXaHMYeCKOro pas3pylleHUs 3HAuuTelNbHas pPOJib MPUHAJICKUT U



mpoleccaM XHUMHYECKOTO MPeoO0pa3oBaHUsS MCXOMHBIX MOPOJ W MUHEpanoB. [lodTomy TIHMHBI
MOKHO paccMaTpuBaTh KakK IOpPOJIbI, 3aHMMAIOLIUE IPOMEKYTOUHOE TMOJOKEHHE MEXKIY
TEPPUTCHHBIMU ¥ XEMOTEHHBIMU OCAIOYHBIMHU TOPHBIMH ITOPOIAMH.

KJ1accupuKalus He SBISETCS OOIENPUHSITON, UCIIONb3YIOTCS U UHBIE BAPUAHTHI.

- MoryT ucnonab30BaThCs Ipyrue IpaHuuHble pasmepbl (rmuHa — 10 0,01 mwm,
anesput — 0,01-0,1 mm, mecok — 0,1-1 mm wnwm 0,1-2 MMm; rpaBuii — 10 1 cm).

- Jlist Mmenkoro mebHs (1o 1 ¢cM) HHOT/Ia MCTIONIB3YETCS HA3BaHUE «IpecBay (TopHas
opoJia — APECBAHUK).

- B paznuume Mexay BaTyHaMU M TIBI0AMH MOXET BKJIAQJBIBATHCS MHOW CMBICIH.
Bce okarannble o0oMku kpynHee 10 cM — BayHbl, HEOKaTaHHBIE — IJIBIOBI.

[Ipumeuanue 3: ['muHUCTBIE TOPOABI MHOTZIA BBIACISIIOTCS B CAMOCTOSTEIBHBIN Kilacc,
TaKk KaKk OCHOBHOW 00BEM YacTWIl TIIMHHCTOTO pa3Mepa MPEeACTaBlIeH YacTULIAMU TJIIMHHUCTBIX
MHUHEPAJIOB — MPOJYKTOB XMMHUYECKOTO BbIBETpUBaHUA. COOTBETCTBEHHO, TJIMHUCTHIE MOPOJIbI
MOTYT TOJPA3AENAThCS [0 MHUHEpaJbHOMY CcoOcCTaBy (HabOpy KOHKPETHBIX TJIMHUCTBIX
MUHEPAJIOB).

Texcmypul TEppUTEHHBIX TMOPOJ pa3zHOOOpa3Hbl M MHTEPECHBI C T€HETUYECKOH TOUYKU
3penusi. Cpeau HUX CIEAyeT pa3inyaTh GHYMPUNIACMOBble U NOBEPXHOCHHbIE MEKCMYpbl.
Cpenu BHYTPHUILIACTOBBIX MPEOOIANAIOT CI0oUCHble TEKCTYPBI, CPEAN KOTOPHIX, B CBOIO OYepE/b,
no ¢opMe U OpPUEHTHUPOBKE CIIOEB Pa3UYAIOT 2OPU3OHMANbHYIO — (XapaKTepHU3yeTcs
NPSMOJIMHEHHOCTBIO M TOPHU30HTAIBHOCTHIO CIIOEB M KOHTAaKTOB MEXIY HHMH), GOIHUCMYIO,
KOCYI0 U m.0. CIIOUCTOCTH (PUC. 27), a MO YETKOCTH MPOSIBICHUS — SICHYIO (UETKYIO, C PE3KUMU
IpaHUIIAMU OTJENIBHBIX CIIOEB), HESCHO BBIPAXEHHYIO (OTAEIBbHBIE CJIOU PA3INYAIOTCS C TPYIIOM,
MEXIYy HUMH OTCYTCTBYIOT PE3KHE TpaHMIIbl) U TPAJAlMOHHYIO, I KOTOPOW XapaKTEpHO
MIOCTETNICHHOE YMEHBIIIEHHWE Pa3MEpOB YACTHIl MO HAIPABICHUIO OT MOJOLIBHI K KPOBIE CIIOS.
CnoucToCTh MOXKET MOJYEPKHUBATHCS, [IBETOM, Pa3HOW BEIMYMHONW OOJIIOMKOB B Pa3HBIX CIOSX,
MOCJIOWHBIM PACTIONIOKEHHEM BKIIIOUCHUN (PaKkOBUH, KOHKpenwii), Takke BHYTPH CIIOS MOTYT
BCTPEYATHCS XOJbl YepBeH, Cie/1bl NepeABHKEHHI OpraHu3MOB U Jp.

Ilosepxnocmule mekcmypol TIPOSBISIOTCS] Ha TIOBEPXHOCTAX TuTacToB. K HUM OTHOCSTCS
TEKCTYpbI 3HAKOB PAOH, TPEIIMHBI YChIXaHUs, OTIEYaTKH KPUCTALIOB, I'paja, Kanelb JOXKAi U
CJIE/IBI )KU3HECSATETPHOCTH OPTaHU3MOB.

Hwke nmpuBoguTcs  KpaTkas — XapakTepUCTHKa  Hauboliee  pacHpOCTPaHEHHBIX
TEPPUTEHHBIX O0CAJTOYHBIX TOPHBIX MOpoJ. [Ipn HEOOXOIUMOCTH 3TUM ONMCAHUEM, COBMECTHO C
TabJ. 3, MOKHO BOCIOJIB30BaThCSl B KAUECTBE MPOCTEUIIETO ONPENEIUTENs, YTOObl YCTaHOBUTH
Ha3BaHUE 00JIOMOYHOMN 0CaIOYHON TTOPO/IBI.

I'pyboobromounvie nopoost - ncegumoi. PhIXIbIE TOPOIBI - 8aANVHbI, 2ANbKU, 2PAGUL,
webenb MOTYT COCTOATH M3 OOJIOMKOB TOPOA pa3HOTO coctaBa. Cpenn CIEMEHTHPOBAHHBIX
rpy0006JIOMOUHBIX TOPOA BBLAETSAIOTCS (CM. Tabi. 3 ) xonenromepamsi (COCTOSAT U3 OKATaHHBIX
00JIOMKOB), Opexyuu (COCTOAT U3 YIIIOBATHIX OOJOMKOB) M epageaumvt (popMa OOJOMKOB HE
UMeeT 3HAYeHMs, BaXXEH TOJIBKO MX pa3Mep), B KOTOPBIX OOJIOMKH CKPEIUICHBI >KEIEe3HCThIM,
KPEMHHUCTBIM, U3BECTKOBBIM HITH MTECUYAHBIM IIEMEHTOM. TEKCTYpHI - CIIOMCTBIC MM MAaCCHBHEIE.
Oxpacka mopoJ HEpeIKO HEOJHOpOJHas, MecTpas. bpekuuu pacnpocTpaHeHbl MEHBIIE, YeM
KOHTJIOMEPATHI.

Ilecuanvie nopoowvi — ncammumul. K HUM OTHOCATCS NMECKU (PBIXJIbIE) M MECYAHUKH
(clleMEHTUpPOBaHHbIE), KOTOpPbIE B 3aBUCUMOCTH OT KPYMHOCTH yacTuil (Ttabm. 3 )
MOJPA3JIENAIOTCA HAa MENKO-, CpeHe, KPYIHO- U Ipy0o3epHUCTHIe. B 3aBUCMMOCTH OT cocTaBa
NECKM W TECUAHUKH MOJPA3JCISIOTCS HAa  MOHOMUKMOGvle (OOBIYHO  KBApIIEBBIE),
onueomukmosvie (0OBIYHO KBapI-NIOJEBOIINATOBBIE) WU noaumMuxmossie. [10TUMHUKTOBbIE
MECKM W TIECYAHWKH, COCTOSIIME W3 KBapIla, IIOJIEBBIX IIMATOB M CIIOABI HAa3BIBAIOTCS
apkozoepimu. OKpacka MX TOYTH BCErJa MMEET JKENTOBAaThI MJIM pO30BaThlii OTTEHOK. K
NOMUMUKIMOBLIM ~TIECUAHUKAM TakKKe€ OTHOCATCSA 2paysakku. OTO TECYAaHUKU CEeporo,
3€JICHOBATOCEPOro, MHOIIa KPAaCHOBATOI'O IIBETOB, MMEIOIINE IJIOXYI0 COPTUPOBKY MaTepualia



[0 COCTaBy M CTEMCHM OKATAaHHOCTH U COCTOsIIME M3 Ooibinoro kojmuectBa (Oonee 20%)
00JIOMKOB MOPOJI Pa3JIMYHOIO MPOUCXOKIEHUSI, COBMECTHO C KOTOPBIMH MPHUCYTCTBYIOT KBapIl,
CJIIOJIBI, TIOJNEBBIC WIMAThl, MUPOKCEHBI, poroBas oOmaHka. CocTaB IEMEHTa pa3jinyueH —
TJIMHUCTBIA, KapOOHATHBIH KPEMHUCTHIM W T.I., JUOO CMEMAHHBINA. Texcmypsl TECYaHUKOB
OOBIYHO CJIOMCTHIE PA3JIUYHBIX TUIIOB.

Anespumul u anegporumsi. AJNEBpPUTOBBIE MOPOJBI MO BHEUTHEMY BUAY OUY€Hb CXOJHBI C
necyadbiMi. OCHOBHBIE Pa3JInyMs 3aKJIIOYAIOTCS B MEHbILIEM pa3Mepe 3epeH (MeHee 0,1 MM) 1 B
HECKOJIbKO MHOM MHHEpaJbHOM cOcCTaBe. B HUX NpakTHYecKd HET OOJIOMKOB MOpOJ, HO B
0OJBIINX KOJIMYECTBAX COAEPIKATCS KBapll, CIIOAbI U INIMHUCTbIE MUHeEpaibl. Maibie pa3mepbl
gacturl (0,1-0,01 Mm) oOycCiTaBIMBaIOT UX IEPEHOC BO B3BEIHICHHOM COCTOSIHUU BOJIOM U BETPOM
U, TOATOMY OKATbIBaHMS HX NPAKTHYECKH He mpoucxoiaut. Hambomee pacmpocTpaHeHHON
PBIXJION aJIeBpUTOBOM MOPOJIOM ABIISETCS Jlecc, a CLIEMEHTUPOBAHHOM - aegpoium.

Jlecc - cnabo cueMEeHTHpOBaHHAs IMOPOJA JKEITOBATO-CEPOro WM OypoBaTO-ceporo
1Bera, obnanaromas 60JabII0N mopucTocThio (10 50%). braronaps MexXMOIEKYISIPHBIM CHUTIAM
YacTULIbI KBapLa, MOJIEBBIX IINATOB U JAPYrUX MHUHEPAIOB YAECPKUBAIOTCS BMECTE — MOpOJa HE
pacchllmaeTcs, HO JIETKO pacTUpaeTcs Mexay naigbiamu. CuuTaeTcs, 4To 00pa30BaHUE JIECCOB
CBS3aHO C IEPEOTIIOKEHHEM BBIHOCUMBIX BETPOM TOHKHUX IBLJIEBATBHIX YacTULl M3 oOyacTeit
MyCTHIHb U CTEMEH.

Anesponrumsl - TIOTHBIE CLUEMEHTHPOBAHHBIE IOPOJbI CaMOMl pa3IMYHON OKpAaCKH.
XapakTepHa TOHKasi TOPU30HTANIbHAS CIIOMCTOCTh U IUIMTYATas OTAEIbHOCTh. B aneBponuTax, B
OTJIMYME OT IECYAHUKOB, OTJENIbHbIE 3€pHA HE Pa3IM4YMMbl HEBOOPYKEHHBIM TIJIa30M, HO Ha
OIIYIIb MX TOBEPXHOCTh HEMHOTro IepiaBas (0COOEHHO OTYETIIMBO 3TO OIIYIIAETCS, €CIU
JIM3HYTb [IOPOAY SI3BIKOM).

Iunucmole  nopoowi. OcoOble  CBOWCTBa MOPOJ JTOH Tpynmbl  00YCIOBJIEHBI
IPUCYTCTBUEM OOJBIINX KOJWYECTB TJIMHUCTBIX MHHEPAIOB - KAOJWHA, MOHTMOPWJUIOHUTA,
ruapociiof. K riaMHUCTBIM opoiaM OTHOCSATCS TVIMHBI, apTHILIUTBl U TIIMHHUCTHIE ciaHubl. [lo
00beMy OHM 3aHMMaIOT 00Jiee IOJIOBUHBI BCEX OCAJ0YHBIX ITOPOJ.

I'nunel - CBSI3HBIE, TUIOTHBIE, HO HE OKaMeHeBIHMe Mopoasl. OHM 001aJal0T BBICOKOM
nopuctocthio (10 50-60%), aKTUBHO TOTJIOMIAIOT BOJY, yBEJIMUYMBasICh B o0beme (10 45%),
IUTACTUYHOCTBIO (C BO/I0I 00pa3yroT BSA3KOE TECTO, IPUHUMAIOIIYIO J1I00YI0 popMy, COXpaHss ee
IPU BBICBIXaHUM), CBSA3YIOLIEH CHOCOOHOCThIO (HE Tepsisl IUIACTUYHOCTH, YAEPKUBAIOT
HEIJIAaCTUYHBIE BEIIECTBA), OTHEYNOPHOCTBIO, KUCIOTOYIIOPHOCTBIO U JPYTUMHU INPaKTHUECKH
BaXHBIMH KadyecTBaMHU. B 3aBUCMMOCTH OT MMHEpAJIbHOIO COCTaBa TIJIMHBI JEISATCS Ha
KAOJMHOBBIE, MOHTMOPWIJIOHUTOBBIE, TUAPOCIIOAUCTHIE, TOJIUMUHEPATILHBIE U JIPYTHE.

[ToMrMMO 4YMCTO TJIIMHHUCTBIX HOPOJ B MPUPOJE IIUPOKO PACHPOCTPAHEHBI CY2IUHKU U
cynecu, TPEACTABIAIONIME COOOM CMelIaHHble MecYaHO-TIUHHUCThIE MOopojbl. CyrIMHKH
conepxar 30-50% rIMHUCTBIX YacTHIL, a cyrecH - 10 20-30%.

Apeunnumsl M 2IUHUCMblE  CIAHYbL — 3aTBepAeBIIME (OKAMEHEBINWE) WU
cinabomeTamMopPHU30BaHHbIE TIMHBI, UMEIOIIME Myl MOPUCTOCTh, HE pa3MOKaIOLIUe B BOJIE,
NOTEPSBIINE MIACTUYHOCTh. OKpacka MX MOXKET ObITh camoil pasnuuHoil. Yacto Habmonaercs
TOHKasi CJIOMCTOCTb, @ B CIAHIEBBIX apTUJUINTaX - OTAEIbHOCTb, MapajijiefibHas CIOMCTOCTH.
[ToBepXxHOCTh aprWJUIMTOB HA OIIYIb TJIaJKas, €CIU JIM3HYTh IOPOJY SI3bIKOM, OH CJerka
MPWINAIAET K HEM.

O3HaKOMMBIIMCH C OOpa3llaMd y4eOHOH KOJUIEKIMHM TOPHBIX MOPOJ U METOIUKON
paboThl, CTYIEHTHl MPUCTYNAIOT K CaMOCTOSTEIbHOMY ONPEENIEHNI0 00pa30B TEPPUTECHHBIX
0caZioyHbIX opo (o 1-2 obpasia 1no BEIOOPY MpernoaaBaTesns).

VYuebnblii MaTepuan. YdeOHas KOJUICKIIUS OCaIO0YHBIX TOPHBIX Mopoj, mkama Mooca,
10% consHas KucIOTa B KamenbHUIIaX. HarmsgHele mocoOus: kinaccuUKay XeMOTeHHBIX U
OMOreHHBIX 0CaJI0YHBIX TOPOJ.

Metoauka paboThI.

XeMOreHHbIe TOPHbIE TOPO/IbI.



Cmpyxmypul xemo2eHnbiX TOPOJ MOAPA3IEISIFOTCS 110 BEIMUNHE 3€PEH (KpUCTAIIOB) Ha
KPYIHOKPUCTAJUTMUECKHUE WIH KPYMHO3EpHHUCTHIE (0ojee 1 MM), CpeHEKpUCTAIUIMUECKUE HIIN
cpennesepuucteie (0,5 -1 M), Menkokpuctammueckue uiau Menkozepuuctoie (0,1-0,5 mMm)
TOHKOKpUCTAJUTMYecKue min ToHko3epHUcThie (0,01- 0,1 mwm), menuromopdubeie (Menee 0,01
MM). Texcmypbl OOBIYHO MACCHBHBIC, MOTYT OBITH OJTHOPOJHBIMU M CIOMCTHIMH.

Haubonee pacnpocTpaHeHHBIMH WM HMEIOIIMMHU Ba)KHOE MPAKTHUYECKOE 3HAUYCHUE
XEMOTE€HHBIMU OCaJIOUYHBIMU TOPHBIMHU TIOPOAAMU AGIAIOMCA U3BECMHAKU, OOJIOMUMbL, Mep2ell,
KpeMHUCmble ROPOObl, 36anopumvl (Cou, 2uncet), pocpopumet u 6oxkcumeol (Tadi. 4).

Tabnuua 4
Kiaccudukanmsi XeMOreHHBIX TOPHBIX TTOPOJT
Kiacc Hassanue nopon Benymme munepansl
UzBecTHIKH Kanenur
Kap6oHnaTtHbie
JloJIOMUTEI Jlomomur
Meprenu Kanpour, TJIMHUCTEIE
MUHEpaJIbI
Kpemuucrsie CUnUIMINTEI Xanuenox
CynbgaTHble I'uncer I'unc
(TUIICOTTUTHI)
docdaTHbIC dochoputhl Amarur, KaJIBIIMT,
TJIMHUCTBIE MUHEPAJIbI
T"amorenurie Kamennrle conu T'amut
Kanuiineie conu CHunbBHH
AJmuToBEIE Boxkcutel IMunpookcusr Al
Keneszuctreie JINMOHUTEI I'mppookcuaer Fe

Kapbonammnvie nopoOsi XeMOT€HHOTO TPOUCXOXKIEHUS PpacHpoCTpaHEeHbl Haubosee
mupoko. [Io coctaBy cpeln HUX BBIAEISIOTCS M3BECTHAKH, JOJOMUTHI M MOPOJBI CMEIIAHHOTO
COCTaBa.

H36ecmusaku — OYEHBb IIHUPOKO PACIPOCTPAHEHHBIE MOPOMBI, COCTOSANIME W3 KaJIBLIUTA,
MHOI/Ia aparoHUTa, M HEPeIKO COAep)Kallue MPUMECH TJIMHUCTOrO0 WIM OUTYMHHO3HOTO
BEIIECTBA, JOJJOMUTA, TUIICA, U HEOONIBIINX KOJIUYECTB IPYroro XeMOT€HHOTO UM 00JIOMOYHOTO
matepuana. [[egem pa3NUUHbIM - O€nblid, cepblif, PO30BbIA, WHOT/AA YepHBIA. M310M - OT
3eMJIMCTOTO JI0 PAKOBHCTOTO M 3E€PHHUCTOrO (KPUCTAIIIMYECKUE W3BECTHSKH). Cmpykmypor -
OpPraHOT€HHbIE, CKPBITOKPUCTAJUIMUECKNE U KPUCTAJUIMYECKUE. [excmypbl TaKKe PA3IUUHBI -
IUIOTHBIE, TOPUCTHIE, KABEPHO3HbBIE, MACCUBHBIE, OpPEKUNEBUIHBIC, IITHUCTHIE, CJIOUCTHIE U T.1I.
XeMOTreHHbIE H3BECTHSKH MOTYT OBITh MPEACTaBICHbl TAKXKE MHOTOOOPAa3HBIMM HATEUHBIMH
(cTanakTUTHI, CTAJITATMUTHI), OOJIMTOBBIMH 00pa3oBaHUSAMU. OOJIUTOBbIE U3BECTHSIKU COCTOSIT U3
3epeH KOHIIEHTPUYECKOTO MM paJualbHO-TYYHCTOTO CTPOEHHUS pa3HbIX pa3MepoB (OT
MUKPOCKOIIUYECKUX /10 1 CM), CKpEIJIEHHBIX KaJbIIUTOBBIM IIeMEHTOM. BeTpevaroTes paznuuHbie
HaTeyHble 00pa30BaHUs — CTAJAKTHUTHI, CTAIArMUTHL. 110 MPOUCX0XKIEHHIO, KPOME XEMOTCHHBIX
M3BECTHAKOB BBIIETSIOTCS TaK)Ke€ HM3BECTHSKM OPTraHOT€HHOTO MpoucxoxiaeHus. MuHorma B
OTJENIbHYIO TPYIIY BBLICISIOT M U3BECTHAKH OOJIOMOYHOTO MPOMCXOXKACHUS, COCTOAIINE W3
00JIOMKOB KapOOHATHBIX MOpol. Kpucmaniuueckue uzgecmmsky BO3ZHUKAIOT U3 H3BECTHSAKOB
CaMoro pasjIu4yHOro MIPOUCXOXKACHUA IIyTeM UX MepeKpucTraummsauuu. Jluanocmuka:
M3BECTHSAKHN OYpHO BCKHUIIAIOT MO/ JeCTBHEM pa30aBiIeHHOM COJISHON (MIIM YKCYCHOI) KHCIIOTHI,
HE IapanaroT CTEKIIO, T.K TBEPAOCTh CJIArarollero UX KajablUTa paBHa 3.



Honomum- nopona, ciuoxenHas 6onee ueM Ha 90% OZHUM MHUHEPAJIOM - doromumom. B
KayecTBe MPUMECEH dYallle BCEro MPUCYTCTBYIOT KAIbyum, 2UNC, XaayeooH, K8apy, IUHUCHOe
gewecmeo, nNUpum, op2aHudeckoe eewjecmeo. BHelIHe 0JIOMUTBI OUY€Hb IIOXOXHM Ha
M3BECTHSAKH, HO €CIIU W3BECTHSKH JIETKO BCKUMAIOT MPHU JEHCTBUM XOJOAHON COJISTHON KHUCIOTHI,
TO JOJOMHUTBI pEarupyioT ¢ HEW JWIb B TOHKOM mopomke. OOBYHO JOJIOMHUTHI
MUKpPO3EPHUCThIE W NEIUTOMOPGHBIC, WHOTAA KpPUCTAIMYECKHE, Yalle BCEro IUIOTHBIE,
OJIHOPOJHBIE, PEAKO [10JIOCYATO-CIOUCThIE, 00JIa1al0IIKE CEPOIl MIIN CBETIIO-CEPOM OKPACKOM.

Kpome coOCTBEHHO M3BECTHSKOB M JOJIOMUTOB BCTPEUAIOTCS M MOPOJIbI CMEIIAHHOTO
cocTtaBa. B HUX B pa3IMyYHBIX KOJTUYECTBEHHBIX COOTHOMICHUSX MOTYT MPUCYTCTBOBAThH KaIbLIUT
U JOJIOMUT (O0IOMUMUBUPOBAHHBIE UIBECMHAKU U U38ECMKOBUCTbLE OO0JOMUMbL), KAIBLUUT U
TJIMHUCTOE BEIECTBO (Mmepeenu). Mepeenu - 3TO MSTKUAE, TOHKO3EPHUCTBIC, METUTOMOP(HBIC
MOpPOJBI C PAKOBHUCTHIM M3JIOMOM U CHJIBHBIM 3allaXxoOM TIJIMHBI (IIPH CMayMBAaHUU BOJOM).
Conepxanne rtiuHucToro wmatepuana 30-50%. Oxpacka wux Oenas, KeIToOBaTo-cepas,
3eneHoBaTo-cepasi. Kak u u3BecTHSKU, OYpHO BCKUIIAIOT MOJI BO3JACHCTBHEM COJISIHOM KHUCIIOTHI,
HO TIPH 3TOM Ha MOBEPXHOCTH TOPOABI OCTAETCS MATHO (TaK KaK TIMHHUCTBIE MHHEPAIBI C
KHCITIOTOM HE pearupyor).

Kpemnucmuoie nopoowvr. K 3TOW Tpynme OTHOCSATCS TOPOIbI, COCTOSIIHME, TJIABHBIM
o0pa3oM, U3 KpeMHe3eMa XEMOT€HHOTO MPOUCXOXKACHUS (ITOITOMY HCKIIOYAIOTCS KBapleBbIC
IIECKHU, MECYaHUKU U KBAapLUTH). [ 1asnble mMuHepanvl - onai, XallleJoH U KBapl. B kauecTBe
npuMecel 4acThl KapOOHATHI, ITAYKOHUT U TJIMHUCTOE BEIIECTBO.

K XxeMOreHHbIM KpEMHHCTBIM HOPOJaM OTHOCSTCS Auimbl U KpemHu. OTINYUTETEHBIM
MPU3HAKOM KPEMHHUCTBIX TOPOJl CIYXUT UX BBICOKas TBEPJAOCTh (OCTABIAIOT IapalvHy Ha
crekiie). He pearupyroT ¢ COsTHOM KUCTOTOM.

Kpemnu o0b14HO 00pa3zyroT HEOONbIINE JTMH3BI, JKETIBAKU WJIM KOHKPEIHHU, CIIOKEHHBIE
NPEUMYIIECTBEHHO XaJIIeJOHOM (peXe Xalll[eIOHOM COBMECTHO C OIajoM M KBaplem), B
[JIMHUCTBIX ¥ KapOOHAaTHBIX TOPOJAX, HUMEIOT CKPBITOKPUCTAILTUYECKYIO CHMPYKMYpY,
MacCHBHYI0, IJIOTHYIO mekcmypy. OKpacka - OOBIYHO cepas, TEMHO-cepas, 4epHas, MHOrna
royiyboBarasi, XapakTepeH PaKOBHCTBIH H3JI0M U BBICOKAsi TBEPJOCTH (6,5-7).

Awimel - CUIIBHO M3MEHEHHBIC XaNIIEOHOBBIE WM KBapIleBO-XaIIEIOHOBEIE MOPOIH,
OUYECHb TBEpbIE, MJIOTHBIE, OOBIYHO CKPBHITOKPUCTANINYECKUE WM TOHKO3EPHUCTHIE, UMEIOIINE
pa3Hoo0pa3Hyl0 OKpPacKy M TEKCTYpHI - MOJOCYATHIE, IMSATHUCTHIE, y30puaThie («IeH3a)KHbIeY),
Oypble, KpacHble, 3€JEHble, cepble, UYepHble, MaJuHOBbIe. MHOrja SImIMBI OTHOCAT HE K
0CaZI0YHBIM, a K METaMOP(UIECKAM TTOPOIAM.

Dsanopumel  (conu) - XEMOTEHHbIE OCaJOYHBbIE MOPOJbI, CJIOXEHHBIE JIErKO
pacTBOPUMBIMUA MHUHEPAJaMH, BBITIAIAIONIMMHU B OCAZOK B PEe3yJIbTAaTe BHITAPUBAHMS U BBHICOKOM
KOHIIEHTPALUU PACTBOPOB. DTO NMPEUMYILIECTBEHHO XJIOPU/bI U Cyab(aThl HATpUs (TajuT, THIIC,
AQHTUJIPUT), Kalusl (CUJIbBUH), MarHus, Kajablusl, HEKOTOpbIE HUTPATHl U 60paThl. OKpacka mopos
pasnnyHa - 6enas, cepas, roydas, >kenTas, po3oBas, KpacHas U Jaxke yepHas. B cuiny Gonbioi
TUTPOCKOIIMYHOCTH TIOBEPXHOCTh MHOTHX M3 YIOMSHYTBIX MOPOJT BIaKHAS C KUPHBIM OJIECKOM.
Cmpykmypa - KpUCTaJNIN4ecKasl Pa3InYHON 3€pHUCTOCTH, meKcmypa - MATHUCTAsl, MaCCUBHas,
ciouctas ¥ ap. ['UIc ¥ aHTUAPUT HHOT]Aa IMEIOT NapalIeIbHO-BOJIOKHUCTOE CTpoeHre. MHorue
HOPOJBI 3TOM TPYHMBI (0OCOOEHHO COCTOSIIME M3 rajuTa, CUJIbBHHA M APYTHX COJIEH) XOpOIIO
pacTBOpUMBI B BOJIC, UMEIOT COJICHBIH W TOPBKO-COJIEHBIH BKyC. CpaBHHUTENBHO MATKHE (HE
[apanaroT CTEKJO0), HO, B OTJIMYME OT KapOOHATHBIX MOPOJ, HE pearhpyroT ¢ pa3zdaBIeHHON
COJITHOW KMCIJIOTOM.

@ocpopumur. K 23T0il Tpylme OTHOCATCA MOPOJIbI, coaepxkamue He MeHee 10%
docdopHoro anruapunaa. I nasHvie munepans - anaTUT U HEKOTOpbIe Oosiee peikie MUHEpabl
dochopa, koToprle BU3yaJdbHO HeompeaeauMbl. V3 mpumeceil yacTel KapOOHAThI, a TaKKe
00JIOMOYHBIN MaTepuall OT IPaBUMHON O TIMHUCTON pa3MepHocTu. Oxpacka pa3HooOpasHa -
Oenasi, cepas, TeMHO-cepasi, 3€JIEHOBAaTO-cepasi U Jaxke depHas. /lmarHoctupyrorcs ¢ OOJIbIINM
TPYZIOM, TaK KaK BHEIIIHE OHM IMOXO0XKH Ha OOBIYHBIE 00JIOMOYHBIE TTOPOBI U Hauue dochopa
OTIpeNeNIIeTCs. MO TOSBICHUIO SPKO-)KEITOH OKpAacKM NpU CMAuMBAaHUHM TOPOABI PAaCTBOPOM



MoNIHOIaTa aMMOHHS (MOJMOJICHOBOKHCIOTO aMMOHHS) C KOHIICHTPUPOBAHHOW a30THOM
KUCIIOTOW. Texcmypol u cmpykmypul pa3HOOOPA3HBI - CIIOMCTBIC, KOHKPEIIOHHBIE, KEIBAKOBBIC,
OOJIUTOBBIE, OPEKYNEBHUIHBIC, KPUCTAIUTMYECKHE.

Bokcumpr Takxke O4YEeHb pa3HOOOpa3HbIE IO BHEIIHEMY BHAY M HEPENKO C TPYIOM
IUarHoctTupyeMbie mopozbl. COCTOST W3 Pa3IMYHBIX THIPOOKHCIOB ATIOMUHUS C MPHUMECHIO
THPOOKHUCIIOB JKeJle3a, KaOJMHUTAa U KpeMHe3ema. OHU BHEIIHE YacTO IOXOKH Ha TJIMHBL, HO,
pa3sMoKas, He OOJNaJaroT IUIACTUYHOCTBIO. DTO MOTYT OBITh M PBIXJIbIE 3€MIIMCTBIE MAacChl, U
OTHOCHUTEJBHO TBEPJIbIE MTOPO/IBI, JIETKO PEXYIINECS HOKOM. MHOT/1a BU3yaIbHO OYEHB ITOXOXKH
Ha aprUUIMTHI, SAIIMBI M JaXke jkene3Hble pynabl. Okpacka OOKCMTOB BecbMa pa3HOOOpa3Ha -
KpacHas, KpacHO-Oypas, nmioBas, pexe Oemas, cepas, 3eineHoBaro-cepas u Ap. CTpyKTypsI
OOKCHUTOB TaKXe OYEHb PA3HOOOpPA3HbI - 3EMJIMCTHIC, MOPHCTHIC, KaBEPHO3HBIC, OOJIUTOBBIC,
6000BbIe, KOHKPEIIMOHHBIE, NTETUTOMOP(HBIE U OpeKuneBHIHbIE. FIMEIOT BayKHOE MPaKTHYECKOE
3HaYeHHE KaK OCHOBHAS Py/a Ha aJTFOMHHHU.

Opeanozennvle (6uozenHvie) nopoosl, €Cli OHU CIOKEHBI U3 XOPOILIO COXPAaHUBIIMXCS
OpPTaHU3MOB, HUMEIOT OUOMOPDHYIO CMPYKmMypy, a €cld TMpPeICTaBICHbl OOJOMKaMH, TO
cmpykmypa HOCHT Ha3BaHHE Oempumogas. Texcmypa MOXKET ObITh MAaCCHBHOM M IOPHCTOM.
Pexxe HaOmr01a10TCS CIIOMCTHIE TEKCTYPBI.

OpraHoreHHOe MPOHMCXOXKIACHUE, HAPALy C XEMOTCHHBIM, MOTYT UMETh Y€ H3BECTHBIC
BaM M3BECTHSKH, TOJIOMHUTBI, KDEMHHUCTBIE MOPOJIBI U (pochopuTsl. VICKIIOUNTENIFHO OHMOT€HHOE
POUCXOXKICHUE UMEIOT KayCTOOHOIHUTHI (TOpd, yroib) (Tadi. 5)

Tabnuua 5
Knaccugukaius OnoreHHbIX TOPHBIX OPOA
Kiacc I'opHbIe mopo bl buorennsiii MaTepuan
W3BecTHsIKN OcraTku pakoBHH U
ApYTHux
CKEJIETHBIX
00pa3oBaHUi N3BECTKOBOTO
KapOonartHsie cocTaBa
JloJ10MUTBI IIponykTsl
KU3ZHENIECATEIIBHOCTH
CHUHE3EJIEHBIX BOAOPOCIIEU
(CTpOMaTONHTHI,
OHKOJIMTBI, KaTarpauu)
JnaToMuThI O0010YKH TUATOMOBBIX
BOJIOPOCIIEH
Kpemuncroie Pannonsapurst CkeneTsl paguonsipuii
CHoHromThI Crnukynsl TyOOK
®docdartHbie dochoputst ®dochaTHble paKOBUHBI,
KOCTHBIE
OCTaTKH MMO3BOHOYHBIX
KayctroOuomutsl KameHnHbIe YraeguuupoBaHHHI €
Oypble yriu pacTUTENbHBIE OCTATKH
I'oproune cnanibl To xe, HO c
OoubIIOM [IPUMECHIO
YaCTHUIL TJIMHUCTBIX
MUHEPAJIOB

Buozennvie uzsecmuaAxu paclpoCTpaHEHbl OYEHb IHUPOKO, COCTOST M3 OCTaTKOB
OpraHM3MOB, CTPOMBILHX CBOM CKeNleT (pakoBHHY, NAHIUPb) U3 KajlblUTa, PEKE aparoHura. B



3aBHCUMOCTH OT XapakKTepa OpraHMYeCKUX OCTaTKOB Pa3IMYalOT PaKyHICYHUKU -
LEIbHOPAKOBUHHBIE M3BECTHSKU U OPraHOI€HHO-IETPUTOBBIE (COCTOST U3 OOJIOMKOB PaKOBHUH
TEX e OPraHMW3MOB, T.€ JneTpuTa). KomuuecTBO pakoBHH, MX OOJIOMKOB U II€MEHTHPYIOIIETO
KapOOHATHOTO BEIIECTBA MOXET MEHSTHhCS B IIMPOKHX Ipeaenax. Hepeako M3BECTHSKU MOTYT
BO3HUKATH 32 CUET KOJOHUN NMPUKPEIUIEHHBIX OPraHU3MOB (KOPaJUIOB, MIIAaHOK, Bojgopociei). K
OMOreHHBIM H3BECTHSIKAM OTHOCUTCS IIMPOKO M3BECTHBIM mNHCUUMi Mmen - Oenas Msrkas
3eMJIMCTasi MOpoJia C BBICOKON mopucTocThio (10 50%). Men cOoCTOMT M3 MENKHUX YacTHIl
MOPOIIKOBATOTO KaJbIUTa, PAaKOBUH (opaMuHUbEp U OJHOKIECTOUYHBIX MOPCKHUX BOJOPOCIEH ¢
U3BECTKOBHCTHIM MAHIIUPEM.

buocennvie Oonomumsr 4ame BCEro BO3HUKAIOT B IMPOLIECCE >KU3HEIEATEIBHOCTH
[IUaHOOMOHTOB (CHHE-3€JICHBIX BOAOPOCIIEH), OCAXKIAIOIIUX U3 OKPYKAIOIIEH MOPCKOW BOJBI
NeIUTOMOP(HBIN TOTOMUT.

buocennvie kpemnucmovie nopoOsvt TPENCTABIECHBl OUAMOMUMAMY, PAOUOTAPUMAM,
mpenenom u ONOKol.

Jluamomum - OuoOreHHas omajioBas IOpoja, OEIoro, CBETIO-CEPOro MM KEITOBATOTO
I[BETA, [IETMKOM COCTOSIIAs U3 HEPA3INYNMbBIX HEBOOPY>KEHHBIM TJIa30M OCTAaTKOB JHATOMOBBIX
Boziopociiei. OdeHsb Jjerkasi, ToHkonopucrtas (mopsl 3anumarotr a0 70-90% oObema), msrkas,
MaYKaeT PyKH.

Paouonapumer - npencraBnser coboil OMOTEHHBIE MOPOJIBI, CIOKEHHBIE MEbYalITNMU
CKeJIeTaMH PaJuoJISIpHil, UMEIOIINe TEMHO-CEpYI0 UM MOYTH YEPHYIO OKpacKy. B mx coctaBe
npeo0aasaeT XauleI0H, I0ITOMY BHEIIHE OHU OYEHb MTOXO0KHU Ha SIIMY.

Tpenen u onoxa - OMOXMMHYECKHE OOpPa30BaHUS U COCTOSAT M3 MHUKPOCKOIMHMYECKUX
«UIApUKOB» OMNaJla M OCTaTKOB TYOOK, AMAaTOMeW, KapOOHATHOTO W TJIMHUCTOTO BEIIECTBA.
[Topons! ceprie, CBETIIO-Cepble, MHOTA IMOYTH Oelble, OueHb Jerkue. [1oxoxu Ha KaoluH U Medl.

Kaycmobuonumer — B 1epeBoie C TIPEUYECKOrO O3HAYAIOT «TOpPIOYME KaMHHU
OpPraHUYECKOTO MPOUCXOXKIAeHHUs». OOpa3yroTcsi U3 OCTAaTKOB PACTUTENBHBIX U KUBOTHBIX
opranu3MoB. K rpyrie kaycToOHOIUTOB OTHOCATCS mopgh u yeiuu.

Topg) — mpexacraBiseT COOOH CKOIUIEHHE PACTUTENBHBIX OCTATKOB Ppa3HOW CTENEHH
pa3inokeHus: (XOpOoIIo pa3IMYUMbl HEBOOPYKEHHBIM TiiazoM). CIIO)KEHHE €ro BOJIOKHHUCTOE,
3eMiKcToe, 1BeT — Oypblil. OOBIYHO COJAEPKHUT TEPPUTCHHbIE NPUMECH U MUHEpaIbHbIE
HOBOOOpa3oBaHus, coJiepkanue yriepoaa — 35-40%.

Bypuui  yeons — mloTHasg TeMHO-Oypas WJIM YepHas IOpoja C 3EMIIUCTBIM WIH
PaKOBUCTBIM HM3JIOMOM, MaTOBBIM OJeckoMm, cojnepkaHue yriepoga 1o 70%. Bypsiii yroms
oTanyaercs oT Topda OosbIeil IIOTHOCTBIO U MOYTH MOJHBIM OTCYTCTBUEM HEPA3JI0KHUBIINXCS
4acTel pacTeHUH.

Kamennwiii yeons — yepHas I0THast TOPOAA C PAKOBUCTBIM HU3JIOMOM, 4acTo OiecTsias
(C TYCKIIBIM TIOTYMETAJUTMYECKIM WJIH MTOJTyMETAIITHYECKUM OJIECKOM) cozlepKaHKe yriepoa J10
80%. Otnnuaercs ot Oyporo yris 4epHbIM LBETOM, 0ojiee TUIOTHBIM CII0)KEHHUEM, OTCYTCTBUEM
BU3YQJIbHO Pa3IMYMMBIX PACTUTEIFHBIX OCTATKOB M OTCYTCTBHEM DPBIXJIBIX MM 3€MIUCTHIX
pa3HOCTEN,

Anmpayum — 6onee TBepaas (2-2,5), uem Oypblii U1 KaMEHHBIN yrojib, TIJIOTHAs MOPOaa
CepoBaTO-YEPHOTO I[BETa C CHJIbHBIM MOJYMETAJUIMYECKHM OJIECKOM, B OTIMYUE OT JPYIHX
Pa3HOBHIHOCTEH yrieit (Oyporo U KaMeHHOTO) HE MaYKaeT PYKH.

HaGmtomaercst OBOJBHO 4YeTKas CMEHa (U3WYECKHX CBOUCTB yrieil or  OyphIx K
KaMeHHBIM W aHTparnmrtam. s Oypbix yrieil xapakTepHO MpeodiiajaHue KOPHYHEBBIX TOHOB
OKpAaCKH, JUIsl KAMEHHBIX — YEPHBIX, a JUIsl aHTPALUTOB CEPOBATO-YEPHBIX. [[6em uepmubi — OyphIi
y OypbIX yriei, 4epHblii — y KaMEHHBIX M CEpO-YepHbIH — y aHTpalUuTOB. breck yrieiu
BO3pacTaeT oT OyphIX K aHTpauuTaMm. bypbie yrnu oObiyHO MaToBble. Cpeid KaMEHHBIX yriiei
pa3IuYaroT MaTOBbIE M OJIECTSINME, a aHTPANUTHI OOJIAAIOT CHIIBHBIM TIOTYMETATHYeCKUM
oneckoM. Tgepoocmsb Bo3pactaeT oT Oypwix yrieit (1-1,5) Kk KaMeHHbIM U aHTparuTy (2-2,5).
IInomnocms 3aBUCUT OT COCTaBa M KOJUYECTBA MUHEPAIbHBIX MPUMECceH, HO, B OOIIEM, TaKKe
Bo3pactaet ot Topda (0,7-0,8) k kamenusM yrism (1,1-1,3) u nocturaer y antpauutos 1,5-1,6.



Pexomenoayuu no onpeodenenuio 0cadoyHvlx 2OpHLIX NHOPOO.

[Ipu n3ydeHuu M NPaKTUYECKOM OMPEEICHUN 0CaJOYHBIX MOPOJ MX CBOMCTBA ynoOHee
BCEr0 OTMEYaTh B TOW K€ MOCIEIOBATEIBHOCTH, B KAKOW OHM (PUKCHPYIOTCS TJIa30M: CHayaja
BOCIPUHHUMAETCS 1IBET, 3aTEM 3EpHUCTOCTh (TO €CTh CTPYKTypa), OCOOCHHOCTH B3aUMHOTO
pacrojIoXKeHUs] COCTaBHBIX YacTed IMOpoibl (TEKCTypa), a YK€ IOTOM - COCTaB, HaJU4ue
BKJIIOUEHUH (OpPraHMYeCKHX U HEOPraHW4eCKHX) M MpOouyue MPU3HAKH (KPErnocTh, MOPUCTOCTH,
HaJIMYKMe THEPOTrTM(OB MM XapaKTEPHBIX TEKCTYpP MOBEPXHOCTH ILIACTA, BTOPUYHBIC H3MEHEHUS
U T.J.).

L[géema OcallOUHBIX MOPOJ PEAKO OBIBAIOT YUCTBIMU U APKUMH. OOBIYHO OHM HMEIOT
cepble, 3eJeHOBAThle, KpacHOBAaThle WU Oypble OTTeHKH. [Ipu W3ydeHMH TOpOJA OTIEIBHO
OTMEUAETCsl LBET MOPOJbl HAa CBEKEM M3JIOME M OTIEIbHO — HA BBIBETPEJION IMOBEPXHOCTH.
Hanpumep, kapOoHaTHble M KapOOHATCOJEpKallfe MOpPOAbl Ha BBIBETPENION IMOBEPXHOCTU
00BIyHO Oelechle, Make €CIM Ha CBEXEM CKOJIE€ OHM MMEIOT TEMHO-CEPbhIi WM JTa)Ke YepHBIH
uset. [loponpl, coneprkamiue xene30, Ha BBIBETPEION MOBEPXHOCTU MPUOOPETAIOT Oypyro WU
KpacHOBATYIO OKpacky u T.JA. LIBeT 00JI0MOYHBIX MOPOJ 4aCTO OBIBAET HEOAHOPOIHBIM, TIECTPHIM
M3-3a Pa3IMYHON OKpPacKu OOJIOMKOB U [IEMEHTa

VYcranaBnuBaercs — ABISETCS JIM  [OpoAa  PBIXJIOM WM JUTU(GUUIUPOBAHHOU

(CIIeMEHTHUPOBAHHOM ).

[Tpu u3ydeHuu cmpykmypul BBIACHSCTCS 3€PHUCTAsE OHA WM 00JIOMOYHAsI, OTPEAeIsIeTCs
pasMep 3epeH WiIM OOJOMKOB, CTENEHb HX pPAaBHO- WM PAa3HO3EPHUCTOCTU (CTENEHb
COPTHPOBKH), (hopMa 3epeH M MX B3amMOoTHomeHus. Cleayer UMeTh B BHIY, YTO IMOCIEIHUE
JIBa IpU3HAKa B IOpOJIax ¢ pa3MepoM 3epeH Menee 0,5 MM BU3yallbHO HE YCTAaHABJIMBAIOTCS, B TO
BpeMs KaK B KPYITHO3EPHHUCTBHIX M IPyO00OIIOMOYHBIX MOPOJaX BU3YaJbHO XOPOIIO BUIHBI BCE
OCOOCHHOCTH CTPYKTYphl. BennuuHy KpymHBIX 00JJOMKOB MOKHO HEMOCPEACTBEHHO U3MEPUTH C
MOMOIIBIO JIMHEHWKH WM MUJUTUMETpoBOM Oymaru. Eciu pazmep 3epeH uiau 00JI0MKOB B MOPOJIe
HE OAMHAKOB. I3MepsioT caMble MeJKHE U camble KpYIHbIE OOJOMKH U OIpPENeisioT
npeoOnagaronuii pazmep (ppakmuio). UMeHHO mo paszmepaMm 3TON (pakiuu U ONPEACINISIOT
Ha3BaHME TEPPUTEHHBIX MOPOA (MECOK, MeCYaHWK, KOHTriIomepaT u T.n). PopMa 0OIOMKOB B
rpy0000JIOMOYHBIX MOPOAAX — BAXKHBIM KiacCU(pUKAaLMOHHBINA npu3Hak. [Ipu XxapakTepucruke
(bopMBbl 06JIOMKOB OTMEUAIOT, MPEXKIE BCETo, CTENEHb UX OKaTaHHOCTH. Yalle Bcero, o 3ToMmy
pU3HaKy OOJOMKH MOJpa3AessiioT Ha: 1) okaTaHHbIE — OKpyrjiod Gopmel, 00paboTaHa Mo4TH
BCSl TIOBEPXHOCTh, BCE YIUIBI CTIIaXEHBI; 2) MOJTyOKaTaHHBIE — 3aKPYTJIEHBI TOJBKO HEKOTOPHIE
VIJIbI, @ B 1IEJIOM NepBUYHAas (Gopma 00JIOMKOB COXpaHsETCs; 3) HEOKAaTaHHbIE UK YTIIOBATHIE —
00J0MKH ocTpoyronbHble. [IoMUMO cTelmeHH OKAaTaHHOCTHM YacTO BaKHO OTMETUTH CTENEHBb
W30METPUYHOCTH (UM yIJTUHEHHOCTH) OOJOMKOB WJIHM 3€peH MuHepaioB. PaznuuaroT o01oMKu
WK 3epHa: 1) u3oMeTpu4HbIe — BCe 3 M3MEPEHHs MPUMEPHO PaBHBI;, 2) yATUHEHHbIE — JJIMHA
3aMETHO NPEBBIIIACT IIUPUHY U TOJIIMHY U 3) YIUIOUICHHBIE, XapaKTEpPU3YIOIIHECS 3aMETHO
MEHBIIIEH TOJIIMHOMN MO CPABHEHHIO C IBYMS IPYTUMHU U3MEPEHUSAMU. [[J1s1 CliIeMEHTHPOBaHHBIX
OO/ OIpENENsAeTCs] TaKKe TUI LEMEHTa, ero CTPYKTypa U KOJIMYECTBEHHbIE COOTHOIIEHUS
0070MKOB U 1IeMeHTa. lHoT1a, 4TOOB! ydllle YBUACTh IIEMEHT U OMPEEIUTh €r0 TUI, ObIBaeT
M0JIE3HO CMOYHUTH 00pasel] BOAOH.

Jl7is ClIeMEeHTHPOBAHHBIX (JUTH(PHUIIMPOBAHHBIXK) MOPOJ] OMPEICIAETCS TaKKe XapakTep
meKkcmypvl — OJHOpPOJHAs WIM HEOJHOpPOJHAs, MacCHMBHas WIM TNopucTas. B ciyuae
HEOJJHOPOAHOM TEKCTYpHhl ycTaHaBIMBaeTcs ee TUN. Eciiu mopoaa o0nagaer clioucToi TeKCTypoi
— OMHCHIBAETCS CIOUCTOCTh, @& UMEHHO: TUIl (TOPU3OHTAJbHAs, KOcas, BOJHHUCTAsS U T.1.);
CTETECHb €€ BBIPAKEHHOCTHU (YeTKasl, HedeTKasl, rpaJalliOHHAs ), MOIITHOCTh CJIOEB, XapaKTep HX
IpaHull, PUTMUYHOCTh, OKpacka u T. I B ciydae mopucToil TEKCTypbl OTMEYaeTcsi IPUMEPHOE
KOJINYECTBO, pa3Mepbl, (opMa M B3auMHOE pacroyiokeHue mnop. BusyanbHo ompexaensercs
TOJIbKO OTHOCUTENIbHO KPYITHasi IOPUCTOCTb.

[Ipu onucanuu cocmasa 20pHol NOPOObl YCTAHABIMBAETCS COCTOMUT JIM OHA U3 OJHOTO
(Monomunepanvuas- Hampumep, H3BECTHSIK, OJIOMHT, CHJIMIUIAT) WIA HECKOJIbKUX
(norumunepanvuas, norumuxmogas — KOHIJIIOMEpAT, MECYaHUK) MUHEpaoB. Bce TeppureHHbIe



HOPOJBI, COAEpXKAale B CBOEM COCTaBE OOJOMKH TOPHBIX TOPOJ, €CTECTBEHHO, SBIISIOTCS
HNOJMMHUHEPATIbHBIMU  (TIOJIMMUKTOBBIMH). OIpenenstoTcss W Mepevucisiorcs (B Mopsake
yOBIBaHUS) BCE COCTaBHBIE KOMIOHEHTHI. COCTaB 0OJIOMOYHBIX (TEPPUTEHHBIX) TOPOJ OOBIYHO
CJIOKHBIH, OCOOCHHO, €CJIM OHHM CLEMEHTHpOBaHbl. B 3TOM ciyyae cHauasa OTAEIBHO
OTIpENIeNIETCS M OTMCHIBAETCS COCTaB 00JIOMOYHON YacTH, a 3aT€M — COCTaB IIEMEHTA.

BusyalibHO OCTaTOYHO YBEPEHHO MOXKET OBITh OIPEJENIEH COCTaB KPYIMHOOOJIOMOUYHBIX
MOPOJI, 3HAYUTEIBHO XYK€ OMPEEIISIOTCS O0JIOMKH B ITECYaHUKAX, 0COOCHHO, METKO3EPHUCTBIX,
U aneBpoauToB. [Ipu ux u3yyeHMH HEOOXOIUMO MOJIb30BaThCs JTynod. OQHAKO, B 3TOM Cilydae,
JI0O)KE C €€ IOMOUIbI0 HE BCErJa YyAaeTcs OJHO3HAYHO ONPEICIIUTh BCE MHUHEpPAJIbHBIC
KOMIIOHEHTHI. ECM IEMEHT TOHKO3EpHUCTBIN, TO ONPEICIIEHUE €r0 COCTaBa TAK)KE COIPSIKEHO
CO 3HAYUTENBbHBIMM TpyAHOCTAMHU. Kak M coctaB 00JIOMKOB, COCTaB LIEMEHTa MOXKET OBbITh
OJITHOPOJHBIM (MOHOMMHEPAIBHBIM) U HEOJHOPOIHBIM (ITOJUMHUKTOBBIM). OJHaKO, HEOOXOIUMO
CTPEMHTHCS K HanboJiee MoJIHOMY OTPEACIICHUIO BCEX KOMIOHEHTOB Nopo/sl. [Ipu onpenenenuu
cOCTaBa KOMIIOHEHTOB OCa/IOYHBIX T'OPHBIX MOPOJA HEOOXOJMMO HCIIOJIb30BaTh OIpPEACIUTENN
MHUHEpaJIOB, He 3a0bITh MpoBeputh ¢ nomompio Kammu 10% HCl mpucyrcrByer nm B cocraBe
00JIOMKOB MJIM ILIEMEHTa KalbUUT (OypHO BCKHIIA€T), C IOMOIIbI0 PEaKLUUH OKpaIlMBaHUSL
pacTBOpPOM aJIM3apHHA YCTAHOBUTH COOTHOIICHHE KAJIbLUTa M JO0JIOMHTa B KapOOHATHBIX
opoJax M MpOBEPUTH MOPOJbl Ha Hanuuue (ocdaToB MpHU MOMOLIM PEAKIMU C MOJUOIATOM
aMMOHHSI Y KOHIICHTPUPOBAHHOW a30THOW KHCJIOTOW (B ciiydae mpucyrctBusi (ochatoB B
nopojie 6enast OKpacka LIETOTKH MOPOIIKa MOJIMO1aTa aMMOHMsI, HAHECEHHOTO Ha TOBEPXHOCTh
oOpa3la U CMOYEHHOI'0 Karjiell a30THOW KHUCIIOTHI, U3MEHSAETCS Ha KaHapeedHo-kenTyto). [lpu
OINpECIICHUN KOMIIOHEHTOB OCaJOYHBIX IIOPOJ, OYEHb Ba)KHO YBEPEHHO OTJIMYATh KAJIBLIUT OT
BHEIIHE I[I0XO0XKEr0 Ha Hero kBapua. KBapi Jierko oTiIvyYaeTcss 3HAYUTEIbHO OOJblIel
TBEPJOCThIO (IlapamaeT CTEeKJIO) W OTCYTCTBHEM peakUuu ¢ CoJsHOW kuciotod. Ot
CBETJIOOKPALLIEHHBIX IOJEBBIX IINATOB KBAPL[ OTIUYAETCS OTCYTCTBHEM CIIAWHOCTH (IJIOCKOCTH
CHaHOCTH MOOJIECKUBAIOT IIPU MOBOPOTE 00pa3la MoJ pa3HbIMU YIJaMM K UCTOYHUKY CBETA).
KpemHuctslii niemeHT He unapamaercss craiabHoW urioil. Comu (ranurt, CUIBBHH) 00JIagaroT
COJIEHBIM MJIM TOPBKO-COJIEHBIM BKYCOM M JIETKO PacTBOPAIOTCS B BoAe. Kene3nucThlil LIEMEHT
y3HaeTcs 1o OypoMy LBETY, IIIMHUCTHIN — 10 Pa3MOKAaeMOCTH B BOJIE, TUIICOBBIN — O OJI€CKy Ha
IUIOCKOCTSIX CHAHOCTH, HU3KOM TBEPAOCTH U OTCYTCTBHIO BCKUIIAHUS C COJSIHOW KHCJIOTOW M
T.4. Yame Bcero npu BU3YaJIbHOM OINpPEAENEHUU OCAJOYHBIX TOPHBIX MOPOJ HPHUXOAUTCS
OTPaHMYMBATHCSA TPEAIOIOKUTENBHBIM ONpPENEICHHEM cocTaBa IeMeHTa. llpm onmcanum
JKEeJaTeNbHO yKa3blBaThb XOTSI Obl NPUMEPHOE OTHOCUTENIBHOE COJEP)KAHHWE KaXJA0ro U3
KOMIIOHEHTOB B MOpPojax («pe3ko mpeoliiagaroine», «KOCHOBHBIEY, «PEIKUE», «ETUHUUHBIE» U
T.1), @ B TEPPUTEHHBIX MOPOJaX OTJEIbHO B COCTaBE 0OOJIOMOYHOI YaCTH U B COCTABE 1IEMEHTA.

Kpenocmws mopoJ1 onpenensoT yIpolleHHO M0 YCIOBHOM TpexOaibHOU ILKaje: crabas
— MOPOJIBI JIETKO JIOMAIOTCSl PYKaMU; CpeoHss — He JIOMAIOTCS PyKaMHu, HO JIETKO pa30uBaroTcs
MOJIOTKOM; Kpenkas — C TPYAOM pa3z0uBaeTcsi laxe MoJoTKoM. KpemocTs mopon He cienyer
MyTaTh C TBEPJAOCTHIO, KOTOPask ONPEENAeTCs TOIbKO Y MUHEPAJIOB.

Bxniouenuss moppasnenstoTcsi Ha MHUHEpAJIbHbIE (KOHKPEIMM, €IMHUYHBIE TalbKU B
NecYaHrKax, OOJUTHl U T.JI.) U OpraHuveckue (pakoBHUHBI, OCTaTKU pacTeHUi u T.1). Bce oHuM
OIUCBIBAIOTCS TOAPOOHO, C YKa3aHHWEM MX pa3MepoB, (POPMBI, CTPOCHMS, COCTaBa, XapakTepa
pacroI0kKeHHs, KOTMYECTBA, CTETIEHH COXPAaHHOCTH.

Bmopuunvie usmenenus (OKUCIEHHE THPHUTA, pA3JIOKEHHE TIOJIEBBIX MINATOB,
OKpEeMHEHHE WM KapOOHaTu3alusg U TH.) ONMMCHIBAIOTCA C YYETOM HX XapaKTepa U CTEleHU
MHTEHCUBHOCTHU

Ecnu nabmiopmaloTcss Kakue-TO npoyue HNpusHaky, HE BOILIEAIINE B OIMCAHHE
(ruepornudsbl, creabl Kameiab JOXKAs, ciaelbl BOJH U T.J.) UX HEOOXOAWMO NPUBECTH B KOHIIE
OTMCaHUSA.

Ilocne u3yueHus: U onucaHus MOPOJBI, C YUIETOM €€ COCTaBa U TEKCTYPHO-CTPYKTYPHBIX
0COOEHHOCTEH, MOJIb3ysACch TAOIUIIAMU U KJIacCU(PUKALMENd 0CaJOYHBIX MOPHBIX IOPOJ, MOKHO
JlaTh €€ Ha3BaHHE, KOTOPOE, OJHAKO, JIyYllle BCTaBUTh B Hadajuo onucaHus. HazBanue moxer



OBITh KpaTKUM («IIECUAHUK», «HU3BECTHSK», «TIWHA» W T.0.) WIH Ooliee MOAPOOHBIM
(«KOHTJIOMEpaT KPACHBIN MEJIKOTATICYHBIN).

Takum oOpa3om, oOmIas cxema 6GuU3YANbHO2O0 OnpedeNeHUs U MAKPOCKORUYECKO20
ORUCAHUA OCAIOYHBIX TOPHBIX MTOPOJ OyIET UMETh CICIYFOIIUHN BHI:

1) nazeéanue nopoowi;

2) ysem nopoovl;

3) cmpykmypa,

4) mexcmypa;

5) cocmaeé nopoovl, npuuem 051 0OIOMOUHBIX NOPOO — OMOEILHO COCMAB 0OJIOMKO8 U
yemenma,

6) kpenocmov nopoowl;

7) eKatoueHus;

8) emopuunvle usmenenus;

9) npouue npusHaxu.

dopma npeacTaBjieHUs pe3yJbTaTa: 0T4eT 00 ONMMCAHUU M ONPEICICHUN 1-2
obpa3ma (mo  BBIOOpY IIperoaaBaTers)

Kpurtepuu ouenku:

OrneHkKa «OTJIMYHOY BBICTABIISETCS:

— coJlepaHue pabdOoThl COOTBETCTBYET 3a/laHHOW TEMaTHKE, OOYUYaIOMIMIACS TOKa3bIBAeT
CHCTEMHBIC U MTOJIHBIC 3HAHHSI U YMEHHUSI 110 TAHHOMY BOTIPOCY;

— pabota ohopMiIeHa B COOTBETCTBHH C PEKOMEHIAIMSIMY TPEIOIaBaTEIIs;

— 00BeM paboThI COOTBETCTBYET 33JJaAHHOMY;

— MaTepHuall M3JI0)KEeH YeTKO, PallMOHAJIBHO, OTPaKEHA CIIPABEJIMBOCTh W TPABIAMBOCTD
BBIBOJIOB.

O1eHKa «XOpOII0» BBICTABIISACTCS:

— coJepaHue pabOThl COOTBETCTBYET 33/IaHHOM TEMATHKE;

— oOyuarommiicsi TOImycKaeT HeOOoJIbIIMe HETOYHOCTH WIH HEKOTOpBIE OMIMOKH B JAHHOM
BOIpoce (HEOTHOPOIHASI BRIOOPKA);

— MaTepuall U3JI0’)KeH YETKO, PAallMOHAIbHO, OJHAKO B BBIBOJAX HE BE3/l€ NMPHUCYTCTBYET
CIPaBEAIUBOCTD U MPABIUBOCTb.

— B opopMIIeHHH PaOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY WJIM HE3HAYUTEIHHO MEHBIIIE;

OreHKa «yJAO0BJIETBOPUTEIBHOY BBICTABIISETCS:

— coJlepaHue padOThl COOTBETCTBYET 3aJlaHHOW TeMaTWKe, HO B paboTe OTCYTCTBYIOT
3HAYUTEIBHBIE SJIEMEHTHI IO COJIEPIKAHUIO paOOTHl WIIM MaTepHall IO TEME M3JI0’KEH HEJIOTHYHO,
HEUYETKO MPEJICTABICHO OCHOBHOE COJIEp>KaHHe BOIPOCaA;

— pabota opopmiieHa ¢ ormuOKaMu B 0hOpPMIICHUH;

— 0o0beM paboOThl 3HAUMTENBHO MEHBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4ecKuM pe3ysibTaTaM aHalln3a).

OreHKa «HEYIOBIETBOPUTEIILHOY BBICTABIISACTCS:

—HE PacKpbITa OCHOBHAS TeMa pabOTHI;

—odopmiieHre paboThl HE COOTBETCTBYET TPeOOBAHUS MPETIOAaBATENS;

—00beM paboThl HE COOTBETCTBYET 33JJaHHOMY.



Tema 3 IIpuposHble reo1oruyecKne U HHKEHEPHOreoJJOrHyecKre nNpoueccsl.
IIpakTHyeckoe 3ansiTue 6
«IlocTpoeHNe reoI0THYECKOT0 pa3pe3a ¢ 0Tpa:KeHUeM JIUTOJOTHH, CTPATUTPadum».

Heasb: [TocTpoeHne reoornueckoro paspesa ¢ 0TpaKeHUEeM JIMTOJIOTHHU, CTpaTUrpadun
BoinosiHeHne padoThl cioco0cTBYET (POPMUPOBAHUIO:

Yo 3 BbINonHATH NOCTPOEHUE TI'€OJOTMYECKOI0 paszpe3a C OTPaKEHHUEM JIMTOJIOTHUH,
crparurpadun

MarepunanbHoe obecnieyeHue:

MynbsTUMeIUITHBIE CPEACTBA XPAHEHUs, TIepeaun U MpeCTaBlIeHUs HH(OPMALIUH.
Y4eOHO-MeTonYecKas JOKYMEHTAIM, TUIaKTHIECKUE CPE/ICTBA.

3amanmue:

ITocTpoeHne Ha pa3pe3e TOPU30HTAIBHO 3AJIETAIOIINX CIIOEB.

ITopsinok BbINOJIHEHHS PadOTHI:

KpaTkue Teopernyeckue CBeieHUA:

['eonoruueckue paspesbl MPEACTABISAIOT COOOW BEpTHUKAJIbHBIE CEUYEHHUs BEPXHEH 4acTH
3€MHON KOpBI OT €€ MOBEPXHOCTH Ha Ty WIM HHYIO I1yOouHy. ['padmuecku OHM MpenCcTaBIsIOT
co00i1 M300paXkeHUsI Ha BEPTUKAJIBHOM IUIOCKOCTH XapaKTepa 3ajeraHus TOPHBIX IOPOJ, HUX
BO3pacTa, MOIIHOCTH, COCTaBa, (OPMbI TI'EOJOTHMUECKUX TeJ, CKJIAJuaThlX M Pa3pbhIBHBIX
HapyleHud U T. A. JIpyrumMu CIIOBaMH, T€OJIOTMYECKHM pa3pe3 — 3TO «TeOJIOTHMYEcKas KapTay
BEPTUKAJIBHOM IUIOCKOCTU. [Ipm mocTpoeHun paspe3a TIeoJor MBICIEHHO —«pa3pe3acT»
TEPPUTOPHUIO IO ONPEJECICHHON JIMHUM, 3aTeM «yOupaer» OJHY IOJIOBUHY, «CMOTPUT», YTO
BHUJIHO Ha BEPTUKAJIILHOM CpPE3€, U HA OCHOBAHUHU «YBUIEHHOI'0» CTPOUT I'€0JIOTHYECKHM pa3pes.

I'eonmornueckuii paspe3 — rpaduyueckoe H300paKEHUE TE€OJIOTUYECKOTO CTPOCHHS II0
BOOOpakaeMoOW IJIOCKOM BEPTUKAJIbHOW IOBEPXHOCTH, IEPECEKAIONIEH 3eMHYI0 KOpy OT
MOBEPXHOCTH 3eMJIU 10 ONpeieNIeHHOM riryOuHsl [12].

['eonoruueckue paspesbl SBISIOTCS HEOTHEMIIEMON YacThblO TIEOJIOTUYECKUX KapT,
OTpa’karollel TreoIorTHIecKoe CTpOeHHEe 3eMHON KOphl Ha riryonHe. CocTaBlieHHE re0I0rHYeCKUX
pa3pe30B MO3BOJIET HE TOJIBKO WIUTFOCTPUPOBATH CTPOEHUE yUacTKa 3€MHOM KOPBI, HO U U3Yy4aTh
3ajieraHue MopoJl, BISBIATH JONOJHUTENbHbBIE CTPYKTYPBI, YTOUHATh MpeACTaBIeHus 0 popmax
CKJIQIUaThIX CTPYKTYp, YACHATH MOJOKEHUE pa3pbIBHBIX HapylleHUd Ha riayOuHe. CTposiTcs
reoJIOTHYECKHE pa3pe3bl OOBIYHO BMECTE C KapTod pailoHa, KOTOpPBIH OHH MEpeceKaroT.
['eonoruueckre pa3pesbl COCTABIAIOTCS B YCIOBHBIX OOO3HAUEHUSAX KapThl MO JUHHUSIM uYepe3
Yy4acTKH, HanboJiee BasKHbIE 17151 001 XapaKTePUCTHKHI I€0J0rMYECKOr0 CTPOCHUSI.

[Ipu mocTpoeHuM pas3pe3oB, KPOME TEOJIOTMYECKON KapTbl, MPUBJIEKAIOTCS JaHHbIE
OypeHusi, reo(pU3UKHU U HEKOTOPBIE IpyTHUe MaTepHasbl.

[Tepen mocTpoeHneM pa3pesa clie[yeT caMbIM TIATEIbHBIM 00pa30M MPOAHAIN3UPOBATh
Te0JIOTUYECKYI0 KapTy, CTpaTUrpaHUuecKyl0 KOJOHKY U YCJIOBHbIE OOO3HAYeHHS K
reojoruueckoi kapre. Heo0xonumo ysicHUTB;

CTpaTUrpau4ecKyro Mocae10BaTeIbHOCTh KapTorpaduyeckux MopasiesieHui (cioeB
TOPHBIX TOPOJ), WX HWHIEKCAIIMIO W MOIIMHOCTH (CIIeIyeT OOpaTWTh BHUMAHHWE Ha CJIOU C
MaKCHUMaJIbHOH 1 MUHUMAaJIbHOW MOIIHOCTBIO);

HaJlM4yue, TUI W BO3PACT HUHTPY3UBHBIX OOpa3oBaHM;  HaNU4YMe CKJIAAYaThIX
neopmanuii, ux MOp(HOJIOTHIO (B LIEJIOM), TPOCTUPAHUS;

HaJIMYUe CTPATOM3OTHUIIC (€CIIM OHU HAHECEHBI Ha KapTy, TO B YCIOBHBIX 0003HAUYEHUAX
ClIelyeT MOCMOTPETh, K KpOBJIE WJIM IOAOLIBE KAKOTO CJIOSI OHU IPUYPOUYEHBI, a 3aTEM
MPOAHAIM3UPOBATh HMX PHUCYHOK Ha KapTe, YTO TIO3BOJUT ONPEAETUTh MOPQOIOTHIO
TEKTOHUYECKUX CTPYKTYP);

HaJIMuue Pa3pbIBHBIX HAPYIICHUN U ONMPEAeNUTh UX TUIT; BBIJICIUTH HA KapTe YYaCTKH C
Pa3IMYHBIM XapaKkTepoM aeopManunii;

YCTaHOBUTb HAJIMYME CTPYKTYPHBIX ITAKEH.



Kpome Toro, cimemyer OLEHHTh HaJMYMe HA KapTe 3HAUYKOB 3JEMEHTOB 3aJeTaHMs,
CKB&KMH M TOPHBIX BBIPAOOTOK, YCTAHOBUTH MX MECTOIOJIOKEHHE. ['eosiornyeckue paspesbl
COCTaBJISIIOTCSA B CIIEYIOLIEH ITOCIIE0BATEIBLHOCTHU (CM. TAKXKe MPUIIOKEHUE 7):

1. Ha reonoruueckoii kapTe mo BRIOpAaHHOMY HAINpaBICHUIO HAHOCUTCS JIMHUS pa3zpe3a
HE0OXOJUMON JUIMHBI, B KOHIIEBBIX TOYKAX M TOYKAaX M3J0Ma (€Ciu JIMHUSA pa3pe3a JOoMaHas)
KOTOPOM MPOCTABIISIFOTCS 0003HAYEHUSI HAUMEHOBAHUS JTMHUM pa3pe3a (OykBbl U nudpsl). Ecou
JUHUS pa3pe3a pacloJjliaraeTcs BHYTPU JIUCTA KapThl M HE IIEPECEKaeT paMKH, TO €€
OTPaHUYMBAIOT KOPOTKUMHU HITPUXAMHU, IEPIICHIUKYISIPHBIMU JIMHUU pa3pesa.

2. [Tlepem mocTpoeHHeM pa3pe3a HEOOXOAMMO BHIOpaTh TOPHU3OHTAIBHBIA U
BEPTUKAIbHBIA MaciiTadbl OynylIero paspesa, KOTOpble OOBIYHO COOTBETCTBYIOT MaclITaly
KapThl. [ pa3pe3oB ¢ rOpU3OHTAIBHBIM M CIA0OHAKIOHHBIM 3aJIETAHHUEM CIIOEB BO3MOXKHO
yBEJIMUEHUE BEPTUKAIBHOTO Maciutaba, o 4yeM Oyaer pacckazaHo nanee. IIpu ckiamgyatoMm u
KPYTO HAKJIOHHOM 3aJieTaHUM TOPOJ M3MEHEHHE BEPTHKAJIBHOrO MaciuiTaba Mo CpPaBHEHUIO C
TOPU3OHTAILHBIM HE JIOMYCKAETCsl.

3. Beibop macmTaba Mmo3BOJISIET OLEHUTH pa3Mephl OyIymiero paspe3a M MOJIrOTOBUTH
JUCT MUJUTUMETPOBOM OymMaru COOTBETCTBYIOLIETO pa3Mepa, clieiaTh Ha HEM IMPeIBAPUTEIbHYIO
pa3MeTKy, HAHECTH IIKaJly BEpTUKAJILHOI0 MaciuTala.

4. TlocTtpoeHue TreOJOTHYECKOTO pa3pe3a CleAyeT HauyuHaTh C TOCTPOCHHS
TOMOTPaPHUUECKOr0  (TUICOMETPHUECKOT0) TpOo(uis, TOPU3OHTAIBHBIA W BEPTHUKAIbHBINA
MacITadbl KOTOPOTO JIOJKHBI COOTBETCTBOBATH BHIOPAaHHOMY MacIITaly pa3pesa.

5. IoctpouB Tomorpaduueckuii mpodwiib, HEOOXOIUMO AKKYpPaTHO HAHECTH Ha HETO
OypOBbI€ CKBaKUHBI U TOPHBIE BBIPAOOTKH, PACIIOJIOKEHHBIEC HA JIMHUU pa3pe3a U BOIU3U HEro, a
3aTeéM TOYKH TIPECEUCHHsI JIMHUM pa3pe3a C TEeOJIOTHYECKMMH TPAaHUIIAMH U Pa3pbIBHBIMU
HapYIICHUSIMH, U300paKEHHBIMU Ha KapTe.

6. CnenyromuMm IIaroM Ha pa3pe3e OTCTPauBalOTCAd pPa3pbIBHbIE HapyILECHUs
(moka3pIBaeTCsl MOJOXKEHUE CMECTHTENeH Ha IUIOCKOCTH pa3pes3a), a 3aTeM TPaHULbl Tel
UHTPY3UBHBIX TOPHBIX TIOPO/I.

7. llocnenHuMH Ha pas3pe3e 0TOOpakaroTCs CIOUCThble 00pa3oBaHMs. 3aaada, KOTOPYIO
NP 3TOM TPHUXOTUTCA pPEIIaTh, B 3HAYUTEIHHON CTENEHHW CBOTUTCS K COCAMHEHHUIO MEXKIY
co0Ol TOYEK BBIXOJOB Ha MOBEPXHOCTh OJHOBO3PACTHBIX I'PAHMI] CJIOEB, NMPH COOIIOACHUU
YIJI0B HAKJIOHA CJIOEB U BBIJEPKAHHOCTU MOIIHOCTEH CJI0€B. YTJbl HAaKJIOHA KOHTPOJIUPYIOTCS
[0 KapTe, MOIIHOCTH — IO cTpaTUrpaduueckoi kojioHke. [IpreMbl MOCTpoeHHs pPa3pe3oB ¢
TOPU30HTAIbHBIM, HAaKJIIOHHBIM U CKJIaJ4aThIM 3aJIETAHUEM CJIOE€B UMEIOT CBOUM OCOOEHHOCTH, O
KOTOPBIX OY/IET pacCKa3zaHO HIDKE.

8. Ilocne Toro kak MOCTpoeHHE pa3pe3a OyaeT 3aBeplIeHO, CIEAyeT eIle pas
BHUMATEIbHO MPOCMOTPETh BECh pa3pe3 U MpU HEOOXOIMMOCTH BHECTH B HETO KOPPEKTHUBBI.

9. 3aTeM paspe3 pacKpalIlBaeTcs, 0 HeOOXOAMMOCTU HAHOCUTCS Kpall; MPOCTABISIOTCS
MHJIEKChI T€0J0rMYECKUX MOJpa3/iesIeH!i, KOTOPbIE TOJKHBI CTPOr0 COOTBETCTBOBATH MHIEKCAM
KapThI.

10. B mocneaHor0 ouepensb BBHIMOIHAETCS «3apaMoyHoe» odopmieHue paspesa, Mpu
HEOOXOJUMOCTH COCTaBJISIOTCS YCIOBHbIE 0o0o03HaueHus. [lpu mocTpoeHuum paspesza ocoboe
BHUMaHHUE HYKHO YJENATh IOCTPOEHUIO THIICOMETPUYECKOro MNpOo(uisi, BBIHOCY Ha HEro
re0JIOTUYECKUX TPAHUI] U Pa3pbhIBOB, MPABUIBHOMY OTKJIAJbIBAHUIO YIJIOB HAKJIOHA CIIOEB U
Pa3pbIBHBIX HApYLICHHUH, BBIIEPKAHHOCTU MOIIHOCTEH CIIOEB, MPAaBUIBHOCTH OTOOpa’KEeHHS
cTpaTturpaduyecKoi mocie 0BaTeIbHOCTH CIOEB.

[Tpu 3TOM cienyeT pyKOBOACTBOBAThCA CIEAYIOUIMMHU MOJIOKEHUAMU:

- HE0OXO0IMMO HEMPEPHIBHO U TIIATEIbHO aHAJIM3UPOBATh F€OJIOTHYECKYIO KapTy B
Ipolecce IMOCTPOSHMs pa3pe3a, TOUYHO IEPEHOCHUTh BBIXOJABI TPaHMIl Ha KpPUBYIO perbeda,
MOKa3bIBaTh TPAHUIBI TOHKUMH YE€TKUMH JIMHUSMH, B 3AMKOBBIX YacTSAX CKJIAJIOK Jesiasi MIaBHbIe
neperuobl, KOHTPOJIUPOBATH MOIITHOCTHU CJIOEB Ha pa3pese Mo CTpaTUrpapuueckoil KOJIOHKE;

- IIPU BBIHOCE C T€0JIOTMYECKOM KapThl HAa pa3pe3 TOUEK BHIXOJ1a HAa TIOBEPXHOCTh
TeOJIOTUYECKUX TPaHMIl M Ppa3pbIBHBIX HAPYIICHWH, paCIOJIOKEHHBIX Ha JIMHUM pa3pesa,



HE00XO0/IMMO TMOCIIEIOBATEIbHO OTKIIAAbIBATh PACCTOSHUE OT HAYaIbHOM TOYKM JIMHUHU pa3pes3a
JI0 TOYKH BBIXOJ1a, 2 HE MEXKIY JBYMs TOUKaMH BBIXOZAA. DTO MPABUIO TaKXKe KacaeTcs BbIHOCA
Ha pa3pe3 TOpU3OHTaIeH penbeda U JPYruxX 3JIEMEHTOB TONMOTPapHUUECKOW OCHOBBI KapThl MPHU
HOCTPOCHUH THIICOMETPUYECKOT0 MPOPUIIS;

— pas3pe3bl 00OBIYHO CTPOSITCS «CBEPXY BHHU3», TO €CTh OT MOJIOJBIX MOPOJ K Ooiee
JPEBHUM, IPU 3TOM HAHECEHHE TPAHUL[ CJIOEB M JIMHUH pa3pbIBHBIX HApyLICHUH cleayer
HAYMHATh C T€X YYaCTKOB, /I JyYIlle BCErO BBISBIAIOTCA (POPMBI CKIIAJOK U HA KapTe UMEIOTCS
JTAaHHBIE O MAJICHNUU CIIOEB;

— HEOO0XOAMMO OIICHUTH XapaKTep 3aJleraHus OPO Ha KapTe B LEJIOM U 0 JTMHUU
Oynoywmero paspesa, BBIICIMB  YYaCTKU  TOPU3OHTAJIbHOIO  3alleTaHUs, Y4YacTKU C
MOHOK/IMHAJIBHBIM  3aJIeTaHHMEM  CJIOEB, YYaCTKM  CKJIAUaTOro  CTPOEHUS,  YYacTKH
pacrpoCTpaHeHHs HHTPY3UBHBIX 00pa30BaHUI U pa3pbIBHBIX HAPYIICHUH;

- NOJIB3YSACh  JJIEMEHTaMU  3ajieraHus, MW300pakeHHbIMM Ha KapTe, Ha
Ie0JIOTMYECKOM pa3pe3e IOKa3bIBAlOT COOTBETCTBYIOLIME HAKJIOHBI T'PaHUI] CJIOEB, TAKUM
00pa3oM, yTOObI MOIITHOCTh KaXJ0I'0 B OT/AEIBHOCTHU CJI0S HE MEHSJIach Ha Pa3IMYHbIX y4acTKax
paspesa;

- €CJIi Ha KapTe BBIIEISAETCS HECKOJIBKO CTPYKTYPHBIX 3TaXeW W IO JIMHUU
pa3pes3a BEpXHHE 3TaXH IMEPEKPBHIBAIOT HW)KHUE, TO HA pa3pe3e OTOOpPa)kKaloTCs CTPYKTYPHBIC
(bopMBbI BEpXHHX 3TaXKEH, a 3aTeM HUKHUX dTaKel;

- €ClIi Ha KapTe IpOBEACHO HECKOJIbKO B3aUMHO IEPECEKAIOIIUXCS JIMHUN
pa3pe3oB, HEOOXOAMMO NPOBEPUTH H300paKEHUS TPaHUI] B TOYKAX IEPECEUeHUs] Ha BCEX
paspe3ax — MOJIOXKEHHE pesibea U TeOJOTMYECKUX TIpaHMIl B ITHX MECTaX JOJDKHO OBbITh
COBEpLIECHHO OJMHAKOBBIM Ha BCEX pa3pes3ax, a BOT YIVIbI HAKJIOHA CJIOEB MOTYT OTJIMYaThCH,
IIOCKOJIBKY OHM 3aBUCST OT OPUEHTHPOBKHU Pa3pe30B U 3JIEMEHTOB 3aJIeraHus (CM. TakkKe ILII.
3.2.6.).

['myOuHa, Ha KOTOPYIO CTpPOSIT pa3pe3, 3aBUCHUT OT MaclTaba IeoJIOTMYeCKON KapThl,
BEJIMYMHBI HSPO3MOHHOTO Bpe3a W TEX JIaHHBIX, KOTOPHIMHM paclojaraeT COCTaBUTEIb —
INyOMHHOCTH paHee IPOBEJCHHBIX TIe0JOrOopa3BeOYHBIX paboT M HAJEKHOCTH TIIyOWHHOU
MHTEPIIPETAIMN T€0JOTMUECKUX U reopusnueckux AaHHbIX. Ha npaktuke pa3zpe3 B BBIOpaHHOM
MaciTade u300paxaercs MoJI0COH, IUPUHA KOTOPOH peako npesbiaeT 5-10 cM.

Ilepen cocraBneHueM paspe3a HEOOXOIUMO BBIOpATh JMHMIO, 1O KOTOpPOW OH Oyner
CTPOUTHCS. Pa3pesbl NOIKHBI 1aBaTh MPEACTABICHUS O 3aJIETaHUU MTOPOJ, CKPBITBIX 0] 36MHOMN
MOBEPXHOCTHIO, U TIO3TOMY BBIOOPY HaIlpaBJICHUs pa3pe3a yaensercs Oosblioe BHUMaHue. Ha
TeO0JIOTUYECKON KapTe pa3pe3bl COCTABISAIOTCA IO NPSAMBIM JIMHUSAM B HAIPaBIECHUSAX, KOTOPBIE
MO3BOJIAIOT HauOOoJee MOJHO OTOOPa3UTh I'€OJOrMUECKOe CTPOECHUE HCCIEAYEMOM TEeppUTOPUU
(puc. 3.1). Kak npaBuiio, oHHM NepecekaroT reoJOTHUECKyI0 KapTy OT PaMKH JI0 PaMKH.

KonnuecTBo pa3pe3oB 3aBUCUT OT CIIOKHOCTH T€OJIOTUYECKOTO CTPOEHUSI TEPPUTOPHH.
Ecnu cTpoeHne mpoctoe — MOXHO OOOMTHCH OIHUM pPa3pe3oM, €CIH CI0KHOE — BHIOHMpPAOT
HECKOJIBKO JIMHUN Pa3pe30B, OPUEHTUPYS UX TaKUM 00pa3oM, YTOObI OHU MEPECEKIN YUaCTKU C
HanOonee 52 CIOXHBIM T€O0JOTMYECKHMM CTPOEHHEM. OJTO MOTYT ObITh MHOro¢a3zoBble
MHTPY3UBHbBIE KOMIUIEKCHI, pa3pbIBHbIE HAPYIIEHHSI, pAllOHBI CO CIOKHOM CKJIa4aTOCThIO U T. [I.
Kpome TOro, KOJMYECTBO pa3pe30B OINpPEAEIAeTCS €Ul OAHMM IPABHJIOM: BCE THIIbI
reoJIOTUYECKUX TeJl, MMEIoLUecss Ha KapTe, JOJDKHbI OBITh TOKa3aHbl Ha paspesax, s
n300pa’keHHsI UX B3aMMOOTHOIICHUH C OKPYKAIOLIHMHU.

JluHauu pa3pe3oB MPeNNoUTUTEIbHEE OPUEHTHPOBATh MEPIEHIUKYISIPHO MPOCTUPAHUIO
TOJII TOPHBIX MOPOJ U OCHOBHBIX TEKTOHMUYECKHX CTPYKTYp. B aTOoM cityuae Ha paspese Oynayt
MOKAa3aHbl YYaCTKU C Pa3HBIM I€OJOTHYECKUM CTPOCHHEM, UX B3aUMOOTHOILIEHUSI MEXIY COOOH,
OyAyT cOXpaHEHbl MCTUHHBIC YIJIBI HAaKJIOHA CJIOEB TOPHBIX MOpoa M T. 1. Paspess,
COBMAJIAIOIIUE C MPOCTUPAHUEM TOJIL, CTPOATCS KpaitHEe peKo.

ITpu c105KHOM Ire0JIOTHYECKOM CTPOEHUH, KOTJa HEBO3MOYKHO IPOBECTH MPSIMYIO JIMHUIO
BKpECT IPOCTUPAHUS BCEX CTPYKTYP, HOIMYCKAETCsI TOCTPOEHHUE Pa3pe30B M0 JIOMAHOU JIUHUY.



JlomaHble JTUHUM BBIOMPAIOTCS U B TOM cCily4ae, €ClId HEOOXOJUMO Ha OJHOM paspese
IIOKAa3aTh YYaCTKU C Pa3HbIM I'€OJOTHYECKMM CTPOCHUEM, HE NONAJAIONINE HA IPSIMYIO JHHHUIO.
[Tpu Puc. 3.1. Ilpumep mpoBeAeHUs: TUHUH T€0JIOTHIECKOT0 pa3pe3a Y CIOBHBIE 0003HAYECHHUS K
reoJIOTMYECKUM KapTaM U pas3pe3aM npuseseHsl B [Ipunoxenusx 1—>5 1 00bACHAIOTCS B TEKCTE.
53 mocTpoeHuu pa3pe3oB OOJBIIOE 3HAYCHHE HMEIOT JaHHBIE OYpOBBIX CKBAXKHH, MO3TOMY
JMHUU Pa3pe30B ClEAyeT HAIpPaBIATh TaK, YTOObI OHHM NEPECeKald CKBa)KUHBI; €CJIM CKBa)KUHBI
JIe)KaT HE Ha OJTHOU MPSIMOU, IMHUS TAKKE MOXKET OBITh TOMaHOM.

[TomoskeHne paspe3a MOKAa3pIBAIOT HAa TIEOJIOTMYECKOM KapTe TOHKUMHM YEpPHBIMU
TuHAAMU. TOYKHM TepeceueHus JTMHUM pa3pe3a C paMKOM KapThl M TOYKH H3JI0Ma 0003HAYaIOT
IPONMCHBIMU OYKBaMHU pyccKoro ajngaBuTa ¢ HU(PPOBBIM MHIEKCOM cipaBa BHU3Yy. Hampuwmep,
Al-A2, B1-B2-B3 u T. 1.

[Ipu mnocTtpoeHuHn paspe3a HEOOXOIUMO HMETb B BUAY, YTO Cl€Ba JOJDKHBI
pacroJiaraTeCs 3alajHbli, CeBEpPO-3alaJ Hblid, I0r0-3anaHbli U I0KHBIN KOHIIBI pa3pe3a. Takum
00pa3oM, OpUEHTHPOBKA pa3pe3a COOTBETCTBYET NMPOEKLUHU JUHUU pa3pe3a Ha TOPU3OHTAIBHYIO
paMKy KapTbl; MEpUIUOHAIbHBIE PA3PE3bl «II0BOPAYMBAIOT» HAIIPABO.

I'eosiornyeckue pa3pesbl BHIUEPUUBAIOTCS B ONPEAEICHHOM MacluTalde, IOITOMY Mpexie
YeM [PUCTYNUTh K [IOCTPOEHHMIO pa3pe3a, CleayeT BbIOpaTh €ro BEpPTUKAIbHBIM U
TOPU30HTAIBHBIA  MacmTadbl. ['Opu30OHTaNBHBIA MaciuTad Bcerja NPUHUMAETCS PABHBIM
macmTaly KapTel. Beibop BepTHKanmbHOro MacmTaba 3aBHCHT OT Xapakrepa jaedopManuii u
MOIIHOCTEH cTpaTurpapuueckux nojapaszaeiacHuil (cioeB) n300pakaeMbIX Ha pas3pese, a TaKKe
LHeIu MOCTpoeHUs paspe3a. [lpy HaKIOHHOM M CKJIQJU4aTOM 3aJIeTaHUU  OTJIOXKECHMH,
n300paKEeHHBIX Ha KapTe, BEPTUKaJbHBIM MaciuTa® pas3pe3a JOJDKEH OBITh CTPOrO paBeH
TOPU30HTAILHOMY, T.€. MaclTady KapThl. [[1s paliloHOB C TrOPU30HTAIIBHBIM 3aJ€TaHUEM CIIOEB
TOPHBIX IOPOJ JOIMYCKAETCS YBEIMUYEHHE BEPTHKAIBHOIO MaciiTaba pa3pe3a OTHOCUTEIBHO
TOPU30HTAIBHOTO B CIEAYIOLIUX CIy4asX.

1. Ecin ciom Manoil MOLIHOCTH, BaKHbIE B TI'EOJIOTMYECKOM OTHOLICHMH,

HEBO3MOXKHO T0Ka3aTh Ha pa3pe3e B MaclITabe KapThl.
3anomuu npaBuio: Camblii MaJOMOIIHBIN CIIOM, M300paskeHHBIN Ha pas3pese,
JIOJKEH UMETh MOIIHOCTh B BEIOpaHHOM MaciiTtade He MeHee 1 MM.

[Ipu menxoMm Macmrabe KapThl M HEOOJBIIMX MOIIHOCTSX MOPOJ 3TO YCIOBHE
CTaHOBUTCS HEBBINOIHUMBIM U IPUXOIUTCS MO0 OOBEAUHITH HAa pa3pes3e CJIOM HE3HAUUTEIbHON
MOITHOCTH, JTUOO U3MEHSATh €ro BepTHKAJIbHBIA MacuTab. B mocinenHem ciydyae BepTUKAIbHBIN
Macitad 54 yBeJIMYUBAIOT JI0 3HAYEHUM, TPU KOTOPBIX CaMblii MaJOMOILHBIHN CJI0il MOKHT OBITh
n300pakeH noiockoi mmpuHoi 1 Mm mim 6onee. Hampumep, korna macimral kapTsl paBeH 1:50
000, a camblif TOHKHI ciaoil nMeeT MouHOCTh 10 M, To B MacmTabe KapThl OH OyJIeT UMETh Ha
paspeze TonmuHy Bcero 0,2 MM U ero OyJdeT TEXHHYECKH HEBO3MOXKHO H300pa3uTh.
[lenecoobpazno BeiOpaTs MacmTad 1:10 000 umu 1:5 000, B mepBOM ciydae ClION Ha pa3pese
BBIPa3UTCs MMOJIOCKON B 1 MM, BO BTOPOM cllyyae IIUpPUHA MOJIOCKH cocTaBUT 2 MM. HeoOxoaumo
n30eratb Ype3MEepHOro YBEIHMUEHUS BEPTUKAIBHOTO MacliTada, Tak Kak 3TO BEJET K 3aMETHOMY
YBEJIMUEHUIO KPYTU3HBI CKJIOHOB 3€MHOM IOBEPXHOCTH M HMCKa)KEHUIO (YBEJIMYEHMIO) YIJIOB
HAKJIOHA CJIOEB T'OPHBIX MOPOJ M pa3phIBHBIX HAPYILIEHUH Ha pa3pe3e, a BMECTe ¢ HUMH U K
UCKQXEHHUIO TPEJCTABIECHUN O TE€O0JOrMYECKOM CTPOEHMM Tepputopuu. Paspes mpu 3TOoM
yTpauMBaeT CBOE IIaBHOE CBOMCTBO — HArJISAHOCTh MPEICTABICHUS O T€0JOTHYECKOM CTPOCHUHU
Ha TnyOumHy. Ha mpakThke HOMyCTHMMO yBETHMYEHHE BEpTHUKAIbHOIO MaclTaba paspes3a Io
CPaBHEHMIO C TOpH30HTaJIbHBIM He Ooisiee yem B 100 pa3 (1:2 000 mpu kapte macmraba 1:200
000) nns XO3AHCTBEHHO OCBOEHHBIX pailOHOB MIAT(GOPMEHHOIO CTPOEHHUS C TNPAKTHUYECKU
TOPU30HTAJILHBIM 3aJIETaHUEM MTOPOJI.

2. Ecnu Ha paspe3e HEOOXOAMMO MOKa3aTh JOMOJHUTEIbHYIO MH(OPMAIMIO, YacTO HE
COJIEpKallyloCcsl Ha TeO0JIOTMYECKOW KapTe, HalpuMep, pPa3IMuHble CBEJIEHUS, CBSI3aHHBIE C
MIOJIE3HBIMU HCKOINIAEMBIMU, HWH)KEHEPHO-TEOJIOTMUECKOTO coaepkaHusd u T.4. Iloaromy, kak
IPaBUJIO, UHKEHEPHO-TEOJIOTHYECKUE Pa3pe3bl UMEIOT YBEJIWYECHHBIM BEPTHKAJIbHBIA MaciuTao.
Jnist yacteit paiioHa, pa3IUYarOMUXCsl CTENEHBIO TUCIOIMPOBAHHOCTH, MOTYT OBITh COCTaBJICHBI



paspe3bl C pa3sHbIMH BEPTHKAIbHBIMHA MaciiTabamMH, B MyHKTE CMEHBI MacliTaba Ha JMHUU
paspes3a U caMoM paszpese es1aeTcs pa3pbiB UpUHOU 0,5 MM.

Pazpe3 ynoOHee BHayase NOCTPOMTh Ha MWUIMMETPOBKE, a YK€ 3aTeM IpH
HEOOXOJMMOCTH TIEPEHECTH Ha BaTMaH. [loAroToBICHHAs ISl TOCTPOSHHs pa3pesa
MIIIMMETPOBKA CrHOaeTCs MO JUTMHE TaK, YTOObI MEHbIIAs (BEpXHss) 4acTh ObUIa IIMPUHON HE
6osee 20 MM (puc. 3.2.). Ha mmpokoi (HMKHEH) 9acTH 1MoJ0chkl OyMarn 0003HAa4al0T Havaino u
KOHEIl pa3pesa, IIKaJdy BBICOT U HYJIEBYIO JHHHUIO. [loo)keHue MIKal BBICOT BBIOMpAeTCs Tak,
YTOOBI Ha IUPOKOH YacTh OyMaru MOMECTHIICS BECh pa3pe3; MPHU STOM HaJl BEpXHEW OTMETKOU
JOJDKHO octaBathesl HEe Oonee 20 mm. [loaroroBus, Takum obpazom, Oymary, ee MECTOM cruda
NPUKJIAIBIBAIOT K JIMHUKM pa3pe3a Ha IeoJOrMYecKod KapTte, Cliesl 3a OPUCHTHUPOBKOH paspesa.
BykBbI, HaHECEHHBIE HA MIJJTUMETPOBKY, JIOJDKHBI COBIAAATh ¢ OyKBaMH Ha KOHIIAX pa3pesa Win
TOYKaMH €ro MepejioMa Ha reoJIOTHUECKOM KapTe. 3aTeM pa3sHbIMH 3HaKaMH (CIUIONTHOM JIMHUCH,
NYHKTUPHOM, TOYKAMH U T.JI.) C KApThl IEPEHOCAT TOUKH NEpeceueH sl JIMHUH pa3pesa C:

- TOPU30HTAIISIMU, YKa3aB MX THIICOMETPHUYECKUE OTMETKH, OPOBKAMHU M JIPYTHMH

JJIEeMEHTaMU peibeda;

- pa3pbIBHBIMU HapyHICHUSAMHU (C yKa3aHWUEM HAINpaBIICHUS M yIjia [aJcHUs

TUIOCKOCTH CMECTHUTEJIsl, OTHOCHTEIBHOTO ITEPEMEIICHUS KPBUIBEB);

- TeOJIOTUYECKUMH TPAaHUIIAMHU, YKa3aB MHICKCHI BO3pPAcTa T'€OJOTMYECKUX Tell

MEXy HUMH,

- OCSIMHU CKJIQJIOK (OOBIYHO MX OTMEUAIOT YIJIMHEHHBIMHU JIMHUSIMH CO CTPEIIKaAMH,

yKa3bIBAIOLIMMH HAIPaBJICHUE HAKIIOHA OCH; HANPUMEP, aHTUKIMHAIA — CILUIONIHBIMH,

CHHKJIMHAIIN — ITYHKTUPOM WJIM JPYTUM THUIIOM JIMHUH);

- OypOBBIMH CKB2)XMHAMU M TOPHBIMH BBIpaOOTKamMu (B cllydae WX
pacIioJIOKEHHsI HE Ha JIMHWM pa3pe3a, HO BOJU3U HEe — MOKA3bIBAKOTCS NMYHKTUPHBIMU
nunuamu). LlemecooOpa3Ho  yka3zaTb HOMEpP CKBOXWHBI WJIM  BBIPAOOTKH |
TMIICOMETPUYECKYIO OTMETKY YCThS.

[lpy HEoOXOAMMOCTHM Ha Y3KOH YacTH TIIOJIOCHl YKa3bIBalOT VYIJIBI HAKJIOHA CJIOEB,
AJIEMEHTHI 3ajeraHus pasziaoMoB U JAp. Ilocie 3Toro MWIIMMETpOBKa pa3BOpAauyMBaeTCs B
NIepPBOHAYAILHOE TIOJIOKEHHE, © MOYKHO TIPUCTYIATh K MTOCTPOSHHIO pa3pesa.

JluHUS TUIICOMETpPUYECKOro Npoduis JODKHA OBbITh paclojio’keHa Ha  JIMCTe
MIDTAMETPOBKHA C TaKUM pPacdeTOM, YTOOBI CBEPXY OBUIO JOCTATOYHO MECTa Ui HAIHMCaHUS
3arojloBKa TeOJIOTMUYECKOro pa3pes3a, OTOOpaKeHUs TOYeK IepesioMa JMHUM pas3pe3a U
nepeceueHsl C JIPYTMMHU pa3pe3aMH, a CHHU3y — Ui HalucaHUs Macmrada, YCIOBHBIX
0003HaueHW, NOANMCH HUCIHOJIHMUTENS pa3pe3a M JaThl NOCTpoeHus paspe3a. KoHIbl
THIICOMETPHYECKOW KPUBOW, a COOTBETCTBEHHO W pa3pe3a JODKHBI OTPaHHYMBATHCS
NpEeBapUTENbHO TOCTPOCHHBIMU BEPTUKAJIBHBIMU MPSIMBIMH JIMHUSIMHM, ONYUIEHHBIMU K
OCHOBAHHIO pa3pe3a — BEPTUKAITBHBIMA MacIITAOHBIMU JIMHEHKaMH ¢ 0003HAY€HHUEM BBICOTHBIX
neneHuii. Yepes uMX HyleBble BBHICOTHBIE OTMETKHM JOJDKHA OBITH NMPOBEAEHA TOPU30OHTAIbHAsS
(«HyneBasi») JIWUHUS YpOBHS MOps. J[sl BBICOKOTOPHBIX pPAaOHOB JOITyCKAETCS TMpPOBEICHUE
TOPU30HTAJILHOW JIMHUY Yepe3 JApyrue BHICOTHBIE OTMETKH, MOMa Jatolire Ha pa3pes (Ha puc. 3.2.
310 500 M).

Jns moctpoeHust npoduis penbeda OTMETKM TOpPU3OHTaNeH ¢ JMHUU mnepernda (Wiu
BEpXHEro o0pe3a) MUJUIMMETPOBKH BEPTHKAIBHBIMHU JIMHUSMHU MEPEHOCAT Ha moJie paszpe3a. B
MecTax MepeceyeHns STUX JUHUNA C TOPU3OHTAIBHBIMU JIMHUAMH MWIUIMMETPOBOW Oymaru,
UMEIOIMMH TaKue XK€ aOCOJIOTHBIE OTMETKM Ha IIKaJie BBICOT, YTO M TOPWU3OHTAJH, CTaBAT
TOukd. TakuMm ke 00pa3oM MEPEeHOCATCsS MOKa3aHHbIE Ha KapTe OTMETKH BBICOT XapaKTEPHBIX
TOYEK MECTHOCTH (BEpIIMHBI TOp M XOJMOB, IHUII OBparoB u mp.). [lomydeHHBIE TOYKH
COEIMHAIOT TJIABHOW KpUBOM, KoTopas W OyJeT mpeAcTaBisTh coboil mpodwmib penbeda (puc.
3.3).

[Tpu BbIYEpPUMBAHMM THUIICOMETPHUYECKOTO MPOpMIst 0co00e BHUMAHHUE HYKHO 0OpaTUTh
Ha XapaKTepHbIE TOUKH penbeda (TabBErw AOJWH, JUHUU BojoOpas3zaenoB). Mx memecooOpa3HO
BBIHOCUTH Ha BEpXHHH 00pe3 MWIIMMETPOBKH, MOJIKMCHIBAs BBICOTHI, KOTOpBIE 3aTeM



HEOO0XO/IMMO YYUTBIBATh MPU MOCTPOSHUM JMHHM penbeda. Crenyer Takke OTMETUTh MecTa
MepeceveHus] JTMHUEH pa3pe3a OOpBIBOB, YKa3aB BBICOTHBIE OTMETKH HMX BEPXHEH M HIDKHEH
kpoMmok. Ha mpoduiie oOpbIBBI TOKA3bIBAIOTCS CYOBEPTUKAIBHBIMU JIMHUSMHU, JJIMHA KOTOPBIX
paBHa B34TOH B BEPTUKAJIbHOM MaciluTabe pa3pe3a pa3HHIIE BHICOT BEpXHEW W HUKHEH KPOMKHU
00OphbIBa.

Ecnu npodunb crpoutcs mo kapre, peibed Ha KOTOPOM BBIpaKEH T'OPU3OHTAISIMH, TO
Tonorpaduueckas KpuBasi CTPOUTCS TI0 TOYKAM IMEPECEUCHUs JIMHUU pa3pe3a ¢ TOPU3OHTAISIMU
00bruHbIM criocoOoM. Ecnu Tomorpaduyeckuil nmpouiib CTPOUTCS MO KapTe€ C OTIACIbHBIMU
BBICOTHBIMH OTMCTKaMHU, TO CJIICAYCT IIOCTPOUTH CXeMaTHYEeCKUN HpO(I)I/IJIB B MaCH_ITa6e KapThbl.

Coger Ilepen TemM Kak IPUCTYNHUTHh K BBIHOCY Ha MUJUIMMETPOBKY TOYEK IE€peceueHUs
TOpU3OHTANIEH C JMHUEH pa3pe3a, BHUMATEIbHO HU3YyUYHUTE PUCOBKY T'OPU3OHTANICH Ha Kapre,
BBIIETIMB JHUINA JOJMH, TaJbBEr'W OBParoB U BOJOpa3/eibl. Y CTAHOBUTE CaMyI0 BBICOKYIO U
CaMyI0 HU3KYHKO TOYKH Ha KapTC IO JIMHUMU pa3pe3a, U OHPCACINTEC BCINYNHY OTHOCUTCIILHOI'O
MPEBBIIICHHUS] BBICOT MEXIY HUMHU: BHayajie B METpax, a 3aTeéM B MHUIMMETpax C y4eToM
BEpPTUKAJIILHOTO Maciitaba paspesa. s HArjasigHOCTH HAHECUTE STH JBE TOYKM HA pa3pe3 u
BU3YaJlbHO OIICHUTE «pa3Mmax» penbeda. Becbma BEpOsITHO, UTO MPU OTHOCUTEIHHO IIIOCKOM
penbede IMOCTPOCHHWE THIICOMETPHUYECKOTO TPOPWIS MOXKET OTPAHHYUTHCS IPOBEIACHUEM
CyOrOpH30HTANIBLHOM JTUHUH C U3rHO0AMU B MECTaX PAcIOIOKEHHsI TaJbBErOB U BOJIOPA3/IEIIOB.

['opusoHTanbHOE 3aj€raHve CIOUCTBIX TOJII] ONPEACNSIeTCs] OOIIMM TOPU30HTAIBHBIM
WK OJIM3KUM K HEMY PacroJIOKEHUEM MOBEPXHOCTEN HacloeHusl (TpaHuI] cjI0s), IPU YCIOBUH,
YTO Ka)KIBIA BBIIIEICIKAIINN CIION 00ee MOJIOI0H, YEM HIKEIEKAIIHH.

Eciu cnoucteie OTHOXKEHUS HMEIOT TOPU3OHTAIBHOE 3ajieraHue B YCIOBHSX
BBIPOBHEHHOTO pelibe()a MECTHOCTH, TO Ha TIOBEPXHOCTH OyAeT OOHa)XEH TOJBKO OJUH CaMBIi
BEpXHUH clloil. B ycnoBusxX mepecedeHHOro, U3pe3aHHOro JOJIMHAMU PEK U OBparoB penbeda
caMble MOJIOJIbIE OTJIOKEHHUSI OOHa)KaloTCsl Ha BOJIOpaszesiax, Oojee JIpeBHHE — Ha CKIOHaX
JONMH, a Hauboyee ApeBHHWE — B AHMIIAX. |'paHuma (KpoBis WIM MOJOIIBA) JIIOOOTO Clos,
3aJIETAIOIIET0 TOPU30HTAIIBHO, BCET/1a UMEET OJMHAKOBBIE a0COTIOTHBIE OTMETKH.

Ha puc. 3.4. BugHO, 4YTO MIMpPHHA BBIXOJIOB IJIACTOB HA JHEBHYIO MOBEPXHOCTH 3aBUCUT
OT MOIIIHOCTHU CJIOSl U XapakTepa peibeda MecTHOCTH. [Ipu oarMHAKOBON MOIIHOCTH CJIOS, YEM
MOJI0KE penbed, TeM OoIblie MHUPUHA BbIX0/1a TOPU3OHTAIILHO JIEKAIIETO CII0sI Ha TTOBEPXHOCTh
1 Ha00OPOT.

['opu3oHTanBHO 3ajerarollue CIOM Ha T€O0JIOTMYECKO KapTe, TaKMM 00pa3oM, MOXKHO
y3HATh IO CJIEYIOIIUM MPU3HAKAM:

a) TPAHUIIBI MKy CIOSMHU MTOBTOPSIOT DJIEMEHTHI penbeda;

0) TrpaHUIBI CJIOEB COBMANAIOT C TOPU3OHTAISIMU peiibeda WIM PacloaraloTcs
napajuieIbHO UM;

B) TpaHHUIbI OAHOBO3PACTHBIX CJIOCB UMCIOT OJJUHAKOBBIC TUTICOMCTPUICCKHUEC OTMCTKHU,

r) HauOoliee NIpPEBHUE CIIOM pacCHoiaraloTcsi B TOHIKEHUSX penbeda, a Hambonee
MOJIOJIBIE — HA BO3BBIIIIEHHOCTSIX U BOJIOPA3cIiax.

[Ipy ropu30HTANBHOM 3aJieTaHWU CJIOEB HamOoJee palMOHANBHBIM HaIPaBICHUEM
TeOJIOTHYECKOTO pa3pe3a OyJeT JUHUS, MIPOXO/ISIas Yepe3 caMyl0 BBICOKYIO M CaMyI0 HU3KYIO
TOYKH penbeda, Tak Kak TpPU TaKOM OPHEHTUPOBKE Ha HEM OyIyT H300paKeHbI BCE
Mo/pa3IesieHus CTpaTurpadudecKoro paspes3a, OOHaKEHHbBIE Ha MOBEPXHOCTH. [ TyOnHa pa3pesa
HUKE TOBEPXHOCTH 3€MJIM OIpPEAEISIeTCs] KOHKPETHBIMU JIaHHBIMUA O MOLIHOCTSIX M 3aJIeTaHuU
nopona, HE O6H3)KaIOHH/IXC$I Ha TMOBCPXHOCTH. OCHOBHEIM HCTOYHHKOM DTHUX JaHHBIX CIIy>KaT
cTpaturpaduyeckas KOJIOHKA K KapTe U pa3pe3bl OypOBBIX CKBAYKUH.

[TocTpoenre Ha pa3pe3e TOPU3OHTAIBHO 3aJETAIOIINX CIIOEB HAYWHAETCSA C TOTO, YTO
OTMETKH TeOJIOTUYECKUX TpaHUIl C JTMHUU Teperuda (Wi BepxHEro odpe3a) MUIUITUMETPOBKHU
BCPTUKAJIbHBIMHU JIMHUAMU IICPECHOCAT Ha FI/IHCOMeTpI/I‘—IeCKI/Iﬁ l'IpO(bI/IJ'H), a 3aTreéM COCIOUHSAIOT
MEXy cO00i TOYKH Ha Mpoduie, OTBEYAIONINE OJHOBO3PACTHBIM T'€OJIOTHUYECKUM TpaHUIAM
(puc. 3.4.).



[Tpy 3TOM JOJKHBI TOJXYYUTHCS TOPU3OHTAJIbHbIC JTUHHUM, Kaxaas U3 KOTOPHIX Oyzaer
MPEJICTaBIATh OO0 KpPOBIIO OAHOTO CJIOSI U OJHOBPEMEHHO MOJIOIIBY BBILIENEKAIIETO CIIOS.
Ecnu  3ameranme  CcTpOro TrOpPH3OHTAIbHOE  (KOHTYPHI  TOPH3OHTAlIEd  MapauielbHBI
re0JIOTUYECKUM T'PaHUIAM U HUTJE HE MEepeceKaroT uX), TO U MOCTPOCHHAas TpaHulla cios Oyner
TOPU30OHTANLHON. Ecnu 3ameranuie ¢ HEOONBIINM HAKIOHOM (TOPU30HTAIM H TEOJIOTHYSCKUE
IpaHULbl TiepecekaTcs 59 MoA OCTPbIM YIJIOM), TO MOJY4YeHHas TpaHulla OyaeT HUMEeTh
HEeOO0JIbII0N HAKIIOH.

[Ipy 3HAUUTETHLHOM YBEJIMYEHUH BEPTUKAIBHOTO MacliTadba Jaxe ClabOHaKIOHHOE
3ajJieraHie Ha pa3pe3e MOXKET BBITTISAECTh KPYTOMA at0IIIM.

[TpaBUIIBHOCTH MOCTPOEHUS pPa3pe3a MPU TOPU3OHTATBHOM 3ajeraHuu OTJIOKEHHH BO
MHOTOM 3aBHUCHT OT TOTO, HACKOJBKO TOYHO MOCTPOECH THIcoMeTpuueckuil mpoduns. Ecnu
UMEIOTCSl J1a)K€ HE3HAUUTENIbHbIE OMIMOKM B €ro MOCTPOSHHM, TO CIIOM Ha paszpe3e Mojaydyar
3HAYUTEIbHBIN HAKIIOH, U TIPU 3TOM YIJIbI HAKJIOHA OYIYyT pa3HbIe Ui KaXJIoro cios. B stom
ciydae HE0OXOAUMO TOCTpOUTh Tpodumib penbeda 3aHoBo. MHorma mpoduias MOXKET OBITh
OCTpOeH (OpPMaJIbHO MPAaBUIBHO, HO BCE pPAaBHO OTHEIbHBIE CJIOM OYyAyT HMETh He
TOPU30OHTAILHOE 3ajJieraHue, a HaklIoHHoe. B »ToM ciydae HEOOXOAMMO MPOBECTU
KOPPEKTUPOBKY penbeda (puc. 3.5.).

OOBIYHO TpPU TOCTPOEHUU MPO(UISL MECTHOCTH TOYKHM, B KOTOPBIX JIMHUS paszpesa
MIEPECeKaeTCsl C TOPU3OHTAISIMH, COSAMHSAIOTCS TUIABHBIMU JIMHUSAMH, MIPEIIoJaras, 4YTo peibed
MEXJy TOPU3OHTAJIsIMU MeHseTcs miaBHO. Ha camom nene Tak ObiBaeT He Bcerna. Ha done
obmero Puc. 3.4. Pa3pe3 yuacTka ¢ TOpU30HTaIBHBIM 3ajieraHueM ciioeB 60 TOBBIICHUS WITU
MOHIKEHUSI TMPO(UIST MECTHOCTH MOTYT ObITh HEOONbIIME BO3BBIINIEHHOCTH WM 3aMaJHHBI,
Y4acTKH OoJiee KPyTOTO WJIM IOJIOTOTO peibeda, KOTOpble HE (PUKCHPYIOTCS TOPU30HTAISIMH.
CyTtp mporuenypbl KOPPEKTUPOBKH 3aKIIOYaeTCs B TOM, UYTO B MPOMEKYTKAX MEXKIY
TOPH3OHTAIIIMU TEOJIOT TIOKa3bIBA€T TAaKOe H3MEHEHHe penbeda, KOTOpOe COryacyercst ¢
TOPU30HTAIIBHBIM 3aJIETAaHUEM CIIOEB, HO TPU 3TOM 3TH U3MEHEHUs MO a0COIIOTHBIM OTMETKaM
HE JTOJDKHBI BRIXO/IUTH 32 MPeIeNbl 3HAaU€HU TOPU30HTAIICH.

Ha puc. 3.5. Touku nepeceueHus JuHAU paspe3a ¢ ropuszoHTasssMu 300 m 310 mus
ynobctBa mnpoHymepoBaHbl Iuppamu 1 m 2. Ilpu moctpoeHun penbeda Ha paspese HX
COEMHMIIM IUIaBHOM JyrooOpa3HOW JNHMHUEH (KpacHas MyHKTUpHas H30THyTas jguHus). [Ipu
HAHECEHUH TPaHUI] CIIOEB IOIOIIBA CIIOSI HUKHETO Mela (KpacHasi IyHKTUPHAs TpsMasi JIMHHS)
NOJy4YMJia 3aMETHBIH HAKJIOH B 3alaJHOM HAIIPaBJIEHMHU, a €€ TOYKa BBIXOJIa Ha IIOBEPXHOCTh B
BOCTOYHOM OOpTY JIOJHMHBI OKa3ajlach CYIIECTBEHHO HIDKE, YeM B 3alagHoOM OopTy, YTO
HEBO3MOXKHO TPU TOPU30HTAIBHOM 3aJIeTaHuu CJIoeB. [ ucrpaBiieHus pa3pe3a OTpe30K JMHUN
penbeda Mexay ToukamMd 1 M 2 ObLI NPUNOTHAT 10 €ro INEepecedeHHs] ¢ TOPU30HTAIbHO
3ajeraroniel rpaHulel Cllosi HMXKHEro Mena, Tak 4YToObl IMOJIOKEHHE TIpaHHIbl Ha KapTe U
paspese CoBIau.

CoenuHuB Mexay co0Oi OJHOBO3PACTHBIE I'€OJOTMUECKHE TPAHHUIIBI, MOJYYaroT CIOU
TOPHBIX TOPOJI, KOTOPhIe BBIXOMAT Ha JHEBHYIO IMOBEPXHOCTH. [IJIT KOHTPOJIS HEOOXOIMMO
U3MEPUTH MOIITHOCTh MOCTPOCHHBIX CIOEB C YUETOM BEPTHKaJIbHOIO Maciutada pa3pe3a. OHa He
JIOJDKHA TIPEBBIIATH MOITHOCTh, YKA3aHHYIO ISl TAHHOTO CJIOSl B CTPATUTpauIecKoil KOJIOHKE.
Ecnu MoutHOCTh €105 OKa3bIBaeTcsi 00JIbIle, TO HE0OXO0AMMO MCKaTh OMIMOKY, TMO0 B Ipoduiie
penbeda, MO0 B TONOKEHWH TEOJOTHUECKHX TpaHWll. HukHHe ciiom, HE BBIXOIIIINE Ha
MOBEPXHOCTh, HEOOXOJIUMO IMOJICTPAaUBaTh CHU3Y, YYHUTHIBas MOIIHOCTH, NpPUBEICHHBIE B
cTpaturpadudeckoit KomoHke. Eciau mpoOypeHbl CKBaKUHBI, U OHU TIOTIAIAI0T Ha JIMHUIO pa3pesa
WIN HaxoJsTcs BOJIM3M ee, HE0OX0IMMO OPUEHTHPOBATHCS HA MOIHOCTh CJIOEB M0 CKBAXKHHAM.
[To ckBaXWHAM MOXKHO TIONYYHTh HWH(MOPMAIMIO O BBHIKIMHUBAaHUHM CIIOEB. B ciydae
BBIKJINHUBAHUS BUIHO, YTO B OJHOI CKBa)XHMHE CIIOW €CTh, a B JPYrO, psAIOM pacloyioKeHHOH,
oTcyTcTBYeT. [Ipu MOCTpoeHNH pazpe3a MOIIHOCTD CJIOS HEOOXOIUMO TIOCTETIEHHO YMEHBIIATh U
MOJHOCTBIO BBIKJIMHUTH €0 MEXJy CKBa)XMHAMM. BBIKIMHUBaHHE CIIOS MEXIY ABYMs
COCETHUMH OOHaXCHUSMU (WJIM CKBOKMHAMHM) TIPH OTCYTCTBHM Jpyroi uHpoOpmanuu
IPUHUMAETCS YCIOBHO nocpennHe. Ha kapTe BBIKIMHUBAHHUE CJOSl BBIPAXKACTCS B MEPEKPHITUN



€ro rpaHul] ApyrumMu ciosiMu (Touku 1 u 2 Ha puc. 3.6.). FI3MeHeHHs] MOIIHOCTH TOPU30HTAIIEHO
3aJIETaoIMX CJIOEB MOKA3bIBAETCSl Ha T€OJIOTMUECKOM pa3pese B MaciuTade KapThl, €ClId pa3pes
CTPOUTCS 1O KapTe C TOPU3OHTAISIMH WJIH C BBICOTHBIMH OTMETKaMu. MenkoMaciiraOHas
reojioruyeckas KapTa, Ha KOTOpPOW HMHOr/Ja He ObIBaeT JaKe€ YKa3aHW Ha OTHOCHUTEIbHBIC
MPEBBIIICHHS] TOUEK pelibe)a MECTHOCTH, HE BCETJa IMO3BOJISIET TOYHO OIMPEACSATh MOIIHOCTH
Takux Toiml. Ha cxemaTumueckoM pas3pes3e, COCTaBIsEMOM IO TaKOil KapTe, MOIIHOCTh CJIOEB
MOJKHO TOKa3bIBaTh, UCXOAS W3 aHanmu3a GopMm penbeda u TpaHUI] BBHIXOAOB CIIOEB, HO TakK,
YTOOBI BBIICTISUIMCH BCE CJIOU, MPOCIIEKUBAEMbIEC HA KapTe IO JIUHUH pa3pesa.

@®opma mnpenacraBieHuss pesdyabrara: llocTpoeHHBIIM pa3pe3 rOpU30HTAIBHO
3aJIeTaolUX CJIOEB

Kpurepum ouenku:

O1neHKa «OTJINYHOY BBICTABIISIETCS:

— cozepkaHue pabOThI COOTBETCTBYET 33aJaHHOW TeMaTHKe, OOyJarolIMiicsl MOKa3bIBaeT
CHCTEMHBIC U MTOJIHBIC 3HAHHSI U YMEHHUSI 110 TAHHOMY BOTIPOCY;

— pabota ohopmIIeHa B COOTBETCTBHH C PEKOMEHIALIUSMH MIPENOAaBaTes;

— 00beM paboThI COOTBETCTBYET 3aJaAHHOMY;

— Marepuall M3JI0KEH YETKO, PallMOHAIbHO, OTPaKE€HA CIIPAaBEIUBOCTh U INPABIUBOCTD
BBIBOJIOB.

O1eHKa «XOpOII0Y BBHICTABIISETCS:

— cozepkaHue pabOThl COOTBETCTBYET 3a/JaHHOM TEMaTHKE;

— 0o0ydJaromumics AOMycKaeT HeOOIbIINE HETOYHOCTH MM HEKOTOPHIE OMIMOKH B JAHHOM
BoIpoce (HEOTHOPOIHAS BBIOOPKA);

— MaTepuall M3JI0)KEH YETKO, PAllMOHAJIBHO, OJTHAKO B BBIBOJAX HE BE3/I€ MPUCYTCTBYET
CIIPaBEUIMBOCTH U TIPaBIUBOCTb.

— B 0pOopMIICHUH PAOOTHI JOMYILIEHb HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 33JJaHHOMY MJIM HE3HAUUTEIHHO MEHBIIIE;

OreHKa «yIO0BJIETBOPUTEIBHOY BBICTABIISIETCS:

— coJiepkaHue paboTbl COOTBETCTBYET 3a/laHHON TeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYUTEIbHbIE 3JIEMEHTHI IO COJIEPKAaHUIO pabOThl WIIM MaTepHrall IO TEME U3JI0’KEH HEJIOTHYHO,
HEUYETKO IMPEICTABIEHO OCHOBHOE COJIEP)KaHHE BOTIPOCA;

— pabota ohopmiieHa ¢ OIINOKaMH B OPOPMIICHUH;

— 00beM palOOThl 3HAUUTETBHO MEHbIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpau4ecKuM pe3ysibTaTaM aHaln3a).

O1eHKa «HEYIOBIETBOPUTEIILHOY BBHICTABIISETCS:

—HE PacKpbITa OCHOBHAs TeMa pabOThI;

—o(opmiieHne paboTsl HE COOTBETCTBYET TPEOOBaHUS MIPETOAaBATENS;

—00BeM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 3 IlpupoaHsbie reoJioruyecKkre 1 HH:KEHEPHOTe0J0THYecKHe NMPoLecchl.
IIpakTuyeckoe 3ausitue 7
«O3HaKoMJIeHHe ¢ IBUKEHHEM F'OPHBIX MOPOJ HAl TOPHBIMHU BBIPA0OTKAMIMD).

Hesb: HayunThcst Y4UTATh TEXHUKO-TPAPUUECKYIO CIICUATBHYIO JOKYMEHTAIHIO

BoinosiHeHne padoThl cioco0cTBYET (POPMUPOBAHUIO:

Yo 3 BbIIomHATH MOCTPOCHHE T'€OJOTMYECKOr0 pa3pe3a ¢ OTPAKEHUEM JIUTOJIOTHH,
crparurpadun

MarepuasibHoe o0ecnieyeHue:
MynbTUMEANIHBIE CPEICTBA XPAHEHHUS, IEPEIaud U MPeICTaBICHI HH(OPMAIIHH.
YueOHo-MeToinYecKas JOKyMEHTAlHs, TUAAKTHUECKHUEe CPEICTRA.

3amanmue:

O3HakoMIIEHHE C JBUKEHUEM TOPHBIX TIOPO M pa3paboTka Mep 00psObI ¢ AedopMausamu
110 MHIUBHYAJIbHBIM 33 JaHUSM

IMopsaok BhIMOTHEHUS PadoTHI:

Kparkue TeopeTnueckue cBeIeHHS:

Ipuyunvl deghpopmayuii.: TPOXOAKA MOA3EMHBIX BBIPAOOTOK (IITOJICH, TYHHENEH, IITPEKOB)
BBI3bIBAET B MAcCHBE TOPHBIX IOPOJ TMepepacrpepesicHue HampsHKEHUH, c)KaTHe OJHUX U
pacTshKeHHe Ha JPYTUX ydacTKax.

T'opHoe Oaénenue — cuia NaBleHUs] HA Kpelb, BbI3BaHHAS JABM)KCHHEM TOPHBIX MOPOJ B
CTOPOHY BBIPAOOTKH.

['opHoe mnaBieHHEe 3aBUCUT OT TE€OJIOTUYECKOTO CTPOCHMsI pailoHa, CBOMCTB MOPOI U
[ITyOMHBI 3aJI0KEHHS BBIPAOOTKHU.

[TposiBnsieTcss B BHJE TOPHBIX YAApOB, BBHIOPOCOB MOPOJ, MYy4YEHHUH, OOpPYIIECHUH,
C/IBIDKEHHH MacChl TOPHBIX MTOPO/I.

B ckanpHBIX W MOJIyCKalNbHBIX T'PYHTaX — CIBHXKEHHE NPOUCXOAMUT OBICTPO B (opme
o0Opy1ieHusi, ¢ 00pa3oBaHUEM TPEIIUH U MMPOBAJIOB.

[TnacTruuHbIe TOPOABI — IIABHBIA MPOTUO, ATUTEIHHOE BpeMs.

[Tpu yeper0BaHNY TIIACTOB: CKAIbHBIE TIOPOIBI HAJl TNITACTHYHBIMH — BCS TOJIIIA paboTaeT
KaK JKeCTKasi CUCTeMa, €ClIM IUIaCTHYHbIE HaJl CKaIbHBIMM — Aedopmarius Bceil Toamu Oyaer
TJTACTUYHOM.

Cosuoicenue niacmos — neopmarys nMopoJ1 Haj TOPHOU BEIPAOOTKOM.

Mynvoa cosudicenus — yaacTOK 3eMJIH, MOJIBEPTIIUNACS 1eopMalHH.

Mepwi 60pbobL ¢ dechopmayusamu

- ParnmonanbHas OPHEHTUPOBKA 3[aHUS 1O OTHOLICHUIO MYJbJbl CABMKEHUS (B
[EHTPAILHOW YacTH MYJbJIbl OCaJKa MPOUCXOAWT pPABHOMEPHO, a HAa OKpaWmHaX —
HEpaBHOMEpHas 0cajika U 3HAYUTEIbHbIE JeOpPMAaLIUN).

— Pa3zpeska 3qaHuii Ha OTCEKH.

- [ToBbIIIEHNE PACYETHOTO COTIPOTUBIICHUSI TPYHTOB OCHOBAHHSI.

— VYcunenue GpyngamenTa.

- [ToBbIIEHHE TPOYHOCTH  HECYIIUX KOHCTPYKIUH, TMPHUCIIOCOONIEeHHE K
HEPaBHOMEPHBIM OCaJIKaM.

- Bonee riybokoe 3anoxxeHue Mo 13eMHbIX BHIPAOOTOK.

Benenue ropHbIX paboT BBI3BIBAET OOpa3oBaHME B Heapax 3eMid mycToT. [loponsl,
OKpYXKalOlIMe OSTH IyCTOTHI, TOJ JCHCTBUEM CHIIBI TSDKECTH TIPUXOAAT B JBIDKEHHE,
00yCIOBIMBas pa3BUTHE Ipoliecca cIBIKeHUs (puc. 1).

B 3aBrucuMocTH OT PU3UKO-MEXaHUYECKMX CBOWCTB FOPHBIX MOPOJ, CUCTEMBI pa3paboTKH,
YCIIOBU 3ajieTaHHs MOJIE3HOI0 MCKOMAeMOro M APYrux (PaKTOPOB CABMKEHHE TOPHBIX MOPOJ



MOJKET MPOUCXOJIUTh B GopMe OOpyIIeHUs, T. €. OSCHOPSAOYHOrO MaJeHUs MOPOJLl B BHIE
KYCKOB M TJIBIO pa3HBbIX pa3MepOB (HadajabHas CTaaus - 30Ha ), mporunba HarjIacTOBaHUN TOJIIH
TOPHBIX OPOJ] B CTOPOHY BBIPAa0OTAHHOT'O MPOCTPAHCTBA ¢ 00pa30BaHUEM PACCIOCHUH, TPELIHH,
pa3iaoMoB U ymioTHeHUs (30Ha Il - MOJHBIX CABMKEHUH, MPOMEXKYTOUYHAs CTaaus), Mporuda
nopoJ ¢ obOpa3oBaHueM TpeumH u paccioenuid (3oHa III), mimaBHoro mpormba mopon 06e3
o0pa3oBaHus TPEUIMH U paccioeHui (3oHa [V), mydeHuUs ¥ MOAHATHS MOPOJ MOYBBI B CTOPOHY
BbIpa0OTaHHOIO IpOCTpaHCcTBAa (30Ha pasrpy3ku VII), cxarus W YTOHEHHS NIOPOA TOJ
JEHCTBUEM CHJIBI TsDKeCTH Iporudatrontuxcs ciaoeB B 30Hax I, 111, IV (3oHa onopHoro gaBieHus
V), NOgHATHSA TOJIIM TOPHBIX MOPOJ, MPUJIETAIOMINX K 3eMHOM moBepxHoctu (3ona VII), u
nporuba MpUIEralolIMX MOpOJ K HAaHOCAM M HAHOCOB ¢ OOpa3oBaHHEM BIAJAMHBI (MYJIbJbI
CABWKEHUS) HAa TOBEPXHOCTH 3eMiiu (30Ha VI), BopoHOk u Teppac (3oHa X).

OOGmras cxema nporecca CABMKEHHUS TOJIINA TOPHBIX MTOPO/I;
a - TIpY TOJIOrOM MaJieHuH; O - IPU KPYTOM MaJCHUN

[Ipu pa3paOoTke KpyTHIX 3ajiekeil MOXKET HUMEThb MECTO OIOJ3aHUE IMOpPOJ IOYBHI B
BbIpabOTaHHOE MPOCTPAHCTBO, A €CIIH 3aJIeKb MOIIHASL, TO U MPOBaJbI (30Ha IX).

[lepemenieHre CIOMCTBIX TOPHBIX TOPOJ B KPOBJIE OYHUCTHOTO MPOCTPAHCTBA (MpHU
3HAYUTEIbHON TNyOMHE pa3pabOoTKM M IUIOMAAM IYCTOT) HAYMHAETCS C Mporuda Mopoj,
paccioeHMsl HAaIJaCTOBAaHUW W TIOSIBIIEHHS 30H TOBBIIMICHHBIX JedopMaluil pacTsKeHHH u
coxartuil. Korga nedopmariun JOCTUraroT mpeaesibHbIX 3HaYeHUH, HAaIUIaCTOBAaHUs O0pyIIaoTCs,
3aMoyiHsisl BBIpAOOTaHHOE MPOCTPAHCTBO, M CTAHOBATCS OMOPOM JUIsl  BBILIEJIEKAIIUX,
nporubaromuxcs MopoJd. 30Ha OOpYIIEHHs pacHpoCTpaHAeTCs BBEpPX IO HOPMAIM K
HAIUTACTOBAaHUSM Ha 3-5-KpaTHYI0 MOIIHOCTh BbIHyTOro miacta. [Ipum wmanoil mourHocTH
BBIHUMAEMOI'0 IUIACTa, Iy4yallUX IIOpOJax TIOYBBl, IIOJHOM WM YaCTUYHOM 3aKJIaJKe
BbIpa0OTaHHOTO MPOCTPAHCTBA 30HAa OOpYIIEHHS MOXET HE BO3HUKHYTHb BCIIEJCTBHE
HE3HAYUTENIFHOTO IPOBUCAHUS TIOPO U MAJIBIX BETUYMH AedopMaluii pacTsHKeHUH (CxxaTuil).



[Iporu6 mopox u paccioeHue HaruiacToBaHwii B 30HE Il mpUBOIUT K 00pa30BaHUIO 30H
MOBBIIICHHBIX AeQopMaIil pacTseHH (CKaTuil), MOSBICHUIO CKBO3HBIX TPEUIUH U Pa3pbIBOB.
[Ton Bo3neiicTBUEM Beca BBIMICNEKAIIUX IOPOJA Mporudaromascs Tomma nopon 30HbI 11
VILUIOTHsIETCS, 00pa3ysl 30HY IMOJIHBIX CABMKEHHM, pa3Mepbl KOTOPOM MOXKHO ONpPEeIuTh, 3HAs
yribel y 1, y 2. Hanx 3oH0# 11 HaxonuTcest 3oHa 11, xapakTepusyromasicss HanOOIbIIMMHU H3rHOaMu
MOPOJIHBIX CJIOEB TOJIIM C BO3MOXX "HBIM OOpa3oBaHUEM PACKPBITHIX TPELIMH M IMOJIOCTEH 1o
HAIUTACTOBAHUSIM.

3onsl 11 u III pacnpocTpansitoTcss BBEpX OT KpOBJHW Muiacta mpuMmepHo Ha (35—40) m u
MOTYT OBITh OKOHTYpEHBI yriaamu A 1, A 2 (BenmuumHbl yriaoB y 1, y 2, A 1, A 2 npuBeneHb B
CHEIHANIbHOM TuTepaType Mo TOPHOMY JIaBJICHUIO).

Boimie 30nb1 III moponbs! mporubaroTcsi BceM MacCMBOM 0€3 3aMETHOIO pacCiOeHUs U
00pa3zoBaHMs TPEIIMH, COCTABJISS 30HY IJIaBHOTO mporu6a. Hax 30HO# momHbIX caBmwkeHuid 11
30Ha [V nMeer MUHHMAaJbHBIE pa3Mepsl, OJIKe K MOBEPXHOCTH 3eMJIM OHA yBennduBaercs. Co
CTOPOHBI BOCCTaHUs M IMaJEHUsA IUIaCTa K PACCMOTPEHHBIM paHEe 30HAaM IPUMBIKAET 30Ha
onopHoro nasieHus. OHa co3/aeTcss B TOJIIE TOPHBIX MOPOJ BCJIEICTBUE UX 3aBUCAHMS HaJ
BbIPa0OTaHHBIM MPOCTPAHCTBOM U Tepedaud YacTH Beca 3aBUCHIMX TOPOJ B KauyecTBE
JIOTIOJIHUTEIbHOW Harpy3ku Ha MaccuB. B 30He OMOpHOro NaBieHUs MPOUCXOAUT IJIaBHBIN
porud cjI0eB BCIEACTBHE CXKATUS MOCIEAHUX. MaKkCUMalIbHbBIE CKaTUsl HAOII0Iat0TCs Y TPaHuIl
OYMCTHOW BBIPAOOTKM M HA KOHTaKTax ¢ 30HOM [V. Pa3mepsl 30HbI OMIOPHOTO JIaBJICHUS 3aBUCST
OT MHOTHX ()aKTOPOB, B TOM YHUCJIE OT CTPYKTYPHOTO CTPOCHHUS, PU3NKO-MEXAHUYECKUX CBOWCTB
1opoJi, TITyOuHBI pazpaboTKH, pa3MepOB ILIOMAN OYUCTHBIX PadoT.

[Ipouiecc cABMIKEHMSI TOJNIIM TOPHBIX IMOPOJ 3aKaHUYMBAECTCS CABHMKEHHUEM HAHOCOB U
0o0pa3oBaHMEM Ha IOBEPXHOCTU 3€MJIM MYJIbJbl CABM)KEHHUS, T. €. BHaguHbl. ClIBH)KEHUE
HAHOCOB, KaK M KOPEHHBIX IMOPOJA, MOKET MPOHCXOAUTh B (opMme oOpylieHus, nporuda mo
BEPTUKAIM, a TaKXKe Mporuda Mo BEPTHKAIM B COYETAHWHM C TOPHU3OHTAIBHBIM CABHIOM HX
KOPEHHBIMH MOPOJaMH B CTOPOHY BOCCTaHMSI IJIACTOB (puc. 2).

Topusonmonenmd
A d 5 Ue

Pucynok 2. Cxema cABM>KEHHS TOJILIY HAHOCOB

OOpyiieHne HaHOCOB M 3€MHOM TMOBEPXHOCTH MPOUCXOAWT TpPU Majod IIIyOuHe
pa3paboTku, paBHOM mnpumepHo 10-15-kpaTHoif MomHOCTH mjacta. B sTtoM ciydae Ha
MOBEPXHOCTU 00pa3yroTCs MNpOBajbl, BOPOHKH, YCTynH, TpeuiuHsl. [Iporu® HaHOCOB B
BEPTUKAJIBHOM HAIIPABJIIEHUM MPOUCXOJUT TPU TOPU30HTAIBHOM M IIOJOTOM 3aJeTaHUuU
KOPEHHBIX MOPOJI, KOT/1a 30Ha OOPYIIEHUI HE JOCTUTaeT MOBEpXHOCTH 3emiu. [Iporud Hanocos
10 BEPTUKAJIU B COYETAHUU C TOPU3OHTAIBHBIM CABUIOM MX KOPEHHBIMHU IIOPOJIAaMHU B CTOPOHY
BOCCTAHUS CJIOE€B MPOUCXOIUT MPH 3aJI€TaHUH KOPEH "HBIX MOPOJI o1 yriom oosee 10°.

Casmwxenue u aeopmaius TOPHBIX TMOPOA, a TAKKE 36eMHOM MOBEPXHOCTH BBI3BIBAIOT
3HAUUTENbHBIE 3aTPyIHEHUS] TPU pPa3pabOTKe MECTOPOXKIECHWW W CTPOUTEILCTBE 3MaHUHM W
COOpY)KEHHIl B paiioHaxX TOpHBIX pa3paboTOK. DTO TOBOPUT O TOM, Kakoe OoJblIoe
MPAKTUYCCKOC 3HAUCHUEC HWMCCT H3YYCHUC BOIIPOCOB CABUIKCHHA T'OPHBIX IIOPOA H 3eMHOH
MOBEPXHOCTH.

®opMma npeacTaBaeHUs pe3yJabTaTa: OTUYET B IPOU3BOJIBHON popme



Kpurepum ouenku:

O1eHKa «OTJINYHOY» BBICTABIISIECTCS:

— coJliepaHue pabOThl COOTBETCTBYET 3aJlaHHOW TEMaTHKE, OOYUYaIONIMICS TTOKa3bIBACT
CHCTEMHBIC U MTOJIHBIC 3HAHHSI U YMEHHUSI 110 TAHHOMY BOIIPOCY;

— pabota ohopMiIeHa B COOTBETCTBHH C PEKOMEHIAIMSIMY TIPSO IaBaTeIIs;

— 00BeM pabOThI COOTBETCTBYET 33JJaAHHOMY;

— MaTepuall M3JI0)KEH YETKO, PAallMOHAIBbHO, OTPaKEHA CIIPABEUIMBOCTh U IMPAaBJAUBOCTD
BBIBOJIOB.

O1eHKa «XOpOII0Y BBHICTABIISACTCS:

— coJiepaHue pabOThl COOTBETCTBYET 33/IaHHOM TEMATHKE;

— oOyuaromnmiicsi 1oIycKaeT HeOOJIbIIMe HETOYHOCTH WIIH HEKOTOpBIC ONIMOKU B JAHHOM
BoIpoce (HEOJHOPOIHAS BBIOOPKA);

— MaTepHuall M3JI0KEH YETKO, PallMOHAIBHO, OJHAKO B BBIBOJAX HE BE3JI€ MPHUCYTCTBYET
CIPaBENTUBOCTD M MPABIUBOCTb.

— B opopMIIeHHH PaOOTHI JONMYIICHBI HETOYHOCTH;

— 00BeM paboThI COOTBETCTBYET 3aJJaHHOMY MJIM HE3HAYUTEIHHO MEHBIIIE;

OrneHka «yI0BJIETBOPUTEIBHOY BBICTABIISICTCS:

— coJlepaHue pabOThl COOTBETCTBYET 3aJlaHHOM TEMAaTHKE, HO B paboTe OTCYTCTBYIOT
3HAYHUTENBHBIC AJIEMEHTHI 110 COJICPKAHUIO PAaOOTHI HIIM MaTepHall IO TeMEe U3JI0KEH HEJIOTHYHO,
HEUYETKO MPEJCTABICHO OCHOBHOE COJIEPKaHKE BOTIPOCA;

— pabota opopmiieHa ¢ oITMOKaMu B 0O(hOPMIICHUH;

— 00beM pabOThl 3HAYUTEIBLHO MEHbIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadu4ecKuM pe3ysibTaTaM aHaln3a).

OrneHKa «HEeYIOBIETBOPUTEIILHOY BHICTABIISETCS:

—HE PacKpbITa OCHOBHAs TeMa pabOThI;

—odopmiieHne paboThl HE COOTBETCTBYET TPeOOBAHUS MPEIOAaBaATENS;

—00BeM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 4. OcHOBBI reoMop(oI0run
IIpakTnyeckoe 3ansiTue 8
«Onpenesenne ¢popm peabeda no kapram. OnpenesieHue THIOB MOYBOOOPA3YIOIMX MOPO/ 1O
odpazuam»

Hean:
—  Omnpeneneaune GpopM pembeda 1o KapTam.
— Onpenenenue TUIOB TOYBOOOPA3YIOIINX OPOJ IO 00pa3iam.

BrinosiHeHne padoThI cioco0CTBYET (POPMUPOBAHUIO:

Y0 4 Onpenensite TUIIBI TOYBOOOPA3YIOMIMX MOPOJ IO 0Opa3iam

MarepuajibHoe o0ecnieyeHue:

MynbTUMEANIHBIE CPEICTBAa XPAaHEHHUS, IEPEIaun U MPeICTaBICHI HH(OPMAIIHH.

YueOHO-MeTONMYECKAs ~ JTOKYMEHTalus,  JUIAKTHYEeCKHEe  CpeICTBa. O6pa3ibl
MOYBOOOPA3YIOIMINUX TOPOJI. Tomnorpaduieckue KapThbl

3ananmne:

Onpenenutbh MOYBOOOpA3yOIIUE MOPOABI, pa3ienuTh MUX MO MPOUCXOKICHUIO
(Marmaruveckue, meramopuueckue, ocanounsie). Mcmonesys naHHbsle Tabm.l , BeyienuTe
HOPOJIbI TI0 CIIOCO0Y OTJIOKEHUs. B BbIIEIEHHBIX IpyMIax ONpeaeanTe pazMep 00JIOMKOB U UX
COOTHOILIEHHE IIyTEM pacceBa Ha KOJIOHKE CUT C Pa3sHbIMU JuamMeTpaMu oTBepcTuil. JlaHHbIE
orpezieNieHus 3aHecuTe B Ta01.1

Ilopsinok BbINOJIHEHHUS PadOTHI:
Kpartkue TeopeTuyeckue cBeleHUs:

['eomopdosiorusi — 3TO0 CaMOCTOSITEIBHBIN pa3fes HayK O 3emie, OOBEKTOM H3Yy4YeHUs
ABISIETCA penbed, ero CTpoeHHe, MPOUCXOXKJEHHE, paclpoCTpaHEHHe, HCTOpPUS pPa3BUTHA,
COBPEMEHHOE COCTOSIHME W JuHamuKa. VMHaue roBopsi: reomopdonorus — Hayka o ¢opmax
3eMHOM mMoBepXHOCTU. HepoBHOCTH 3eMHOI MOBEPXHOCTU CIAraloTCs U3 MOBTOPSIOMUXCA U
YEpEenYIOIIUXC MEXIy cOo00M aiemMeHTOB, co3naromux ¢opmbl penbeda. Kaxmas ¢opma
IpE/CTaBIsIeT TeOMETPUUYECKYI0 (UTypy, OIpaHHMUEHHYIO CBEpXy U ¢ OOKOB MOBEPXHOCTSIMHU
pa3IMYHOTO BHEUIHETO BHJA W TPOTHKEHHOCTH. OHU HA3bIBAIOTCSA DJJEMEHTaMH peibeda
(pucyHok 1). K HUM OTHOCSTCS BEpIIMHBI, CKIOHBI, INIOCKHE MTOBEPXHOCTH, I'PEOHH, CEITIOBUHBI,
JIMHUAW BOJIOPA3/EIIOB U TaJbBETOB.

@opmbl penbeda MOAPA3NEIAIOTCS HA TOJOKHUTENbHbIE (BBIMYKIbIE), OTPHUIIATENIbHBIE
(BOTHYTEHIE), MTPOCTHIE U CIOXKHBIC, 3aMKHYTBIE U OTKPHITHIE. Y OTPUIATEIBHBIX (POPM CKIOHBI
[a/al0T HaBCTpedy APYT JPYry, Y MOJIOKUTENBHBIX (Topa, XpebeT) CKIOHBI MajaioT B pa3Hble
cTopoHbl. COTpsDKEHHBIE IPYT C IPYTOM IIOJIOKUTENbHAS M OTpHIATeNbHAs (POPMBI HMEIOT
OOImMHA CKJIOH, M TpaHUIa MEXAY HUMHU MPOBOAUTCS YCIOBHO. IIprMepaMu MOJIOXKHUTETbHBIX
dopMm penmbeda MOTYT CIYXKHTH KypraH, Oyrop, KOYKH, XONM, yBai, Tpsma u 1ap. K
oTpHLaTeNbHBIM (hopMam penbeda MOKHO OTHECTH JIOIIMHBI, MPOMOHMHBI, OBpark, OaJIKH,
JOJMHBI. 3aMKHYTBIMH Ha3bIBalOTCS (POPMBI, OrpaHHMYEHHBIE CKJIOHAMH CO BCEX CTOPOH, a
HE3aMKHYTBIMU T€ U3 HUX, KOTOpbIE HE MMEIOT CKJIOHOB C OJHOM WJIM JIBYX CTOpPOH (JIOJHMHA,
oBpar). B pensede 3eMHOIT TOBEpXHOCTH MTpeobaaaaroT ciaoxkubie Gopmbl. OHE 00pa3yrOTCs MPU
paspylIeHUH U PACUJICHEHUU paHee CO3/JaHHBIX MPOCTHIX (pOpM B pe3ylbTaTe HEPaBHOMEPHOTO
HAKOIJICHHSI PHIXJIOTO MaTephalia, BCIEICTBUE YETO0 BO3HHKAIOT HAIOKEHHBIC (HACA)KCHHBIE U
BbIpaboTanHble) (opMbl. B 3THX ciaydasx Mmanble (OpMBbI, OCIOXKHSIOIMME Oojiee KpYIHbIE
oOpa3oBaHus, ABJIAIOTCA Oosiee MOIOABIMU (BTOpUYHBIMU). CodyeTaHne OJIM3KO pacioIoKEHHBIX
¢dopM, UMEIOIIHMX €INHOE MTPOUCXOKICHNE, BO3PACT, BHELITHUE OUYEePTaHUs, CO3aeT THII pesbeda
(ecTecTBeHHBIN, TeOMOpPQoTOTHIESCKII KOMILUTEKC). DOpMBI M TUTIBI pelibeda MOTYT U3ydaThCs C
pas3HBIX TOYEK 3pEHUs: MOP(OIOruYecKoi, MOp(hoMeTprUecKOid, TeHETHUECKON (PUCYHOK 2).



[Ipu wMopdomornyeckoM H3yYEHUH XapaKTEPU3YIOTCS JIUIIb BHEIIHHE YEPTHI.
OO0pamaercs BHUMaHHEe Ha odepTraHue (oOpM B IUIaHE (BBITAHYTHIC, OKPYIJbIE), Ha (Qopmy
MOMEPEYHBIX W  TPOAONBHBIX Tpoduiei (BbIMyKJIas, BOTHyTas, crymneH4aras). [lpu
MOpP(POMETPUUECKOM H3YUYEHUU penbeda n3ydaeTcss BenuunHa (pa3Mepsl) KaK Kaxaou (opMbl B
OTJICTBHOCTH, TAaK ¥ OTHOCUTEIILHO IpyT Apyra. Onpenenstorcs aObCOMOTHBIE U OTHOCUTEIHHBIE
BBICOTHI, IIyOMHAa W TyCTOTa APO3UOHHOTO pacuJieHEHUs, KpyTu3Ha CKJIOHOB u ap. [lpu
TeHETHYECKOM M3YYCHHUH pelibeda CTaBUTCS 3a/1adya BBISBUTH HE TOJHKO BHEIIHUE €r0 YePThI, HO
U TpoucXoxiaeHue (reHe3uc), Bo3pacT, uctopuio QopmupoBanus. I[Ipoucxoxaenue
duKcHpyeTCsT OCHOBHBIMH TIPOIIECCAMH, KOTOPBIMH OH OBUI CO37aH: paboToOil pek, BeTpa,
nenHuka u T. 1. Codyeranue ¢hopM pa3IMYHOrO TeHe3rca o0pa3yeT reHeTUYeCKui ThIl penbeda.
O rene3uce penbeda CymaT MO €ro BHEIIHEMY BHJY, €OJOTMYECKOMY CTPOEHHIO, pa3Mepam
(pucyHoxk 3).

O Bo3pacre penbeda CyAWTh TPYJHEE, HO HEKOTOpPHIC JAaHHBIE MOXKHO IOIYYHTH IO
BHEIIHEMY BUY (OTHOCUTENbHBII BO3PACT), T. €. IO PE3KOCTH OYEPTaHUH, HATUYHMIO TTOKPOBHBIX
PBIXJIBIX TTOPOA. AOCOTIOTHBIN BO3pACT OIMPEEIISETCS ¢ TIOMOIIBI0 B3aUMOOTHOIIIEHUS pelibeda
U TOpPHBIX TMOPOJ €ro clarapiuXx, M C T[OMOIIBI0 O0COOBIX (MaJCOHTONIOIHYECKOTO,
paauoyrieponHoro u T. 1.) MeTomoB. HamOomblnee 3HayeHHe B HayKe M MPAKTUKE HMEET
KOMIUIEKCHOE U3ydeHue penbeda C IMOMOIIBI0 BCEX TNEepedyHCIeHHBIX HampaBieHui. [lpu
U3y4eHHH TeOMOP(OIOruA HEOOX0IMMO M300paKeHHEe TeX MM WHBIX (opM B BHIE mpodureid,
auarpamm, OJok-guarpamm, ¢otorpaduid u T. 1. I'padudeckue u300pakeHHs HE TOJIBKO
JOTIOJTHSIFOT ~TCOPETHUSCKUN MaTrepwall, HO COACpkKAT CaMOCTOSTEIbHYIO HH(POPMAITHUIO,
MPEJCTaBIsIs JTOXOMUUBBIA M 3(PPEKTUBHBIN CIOCOO mepeaaurd XapaKTepHBIX uYepT 3eMHOMN
MOBEPXHOCTH, €€ TUHAMHUKHU, a TaK)KE HAMPABJICHHE TeOMOP(POIIOTHUECKUX MPOIECCOB, CTATUI
pa3Butus. [1oaTOMy pUCYHKH BO BpeMs YYEOHBIX 3aHSATHI, B KHUTaX, YUeOHHKaX HEOOXOAMMO
THIATENTFHO W3Yy4YaTh W BOCIPOW3BOAWTH Ha Oymare. Kaxmyio ¢opMmy penbeda MOKHO
M300pa3uTh Ha MPOCTOM PUCYHKE, B IIaHE U Ha podusie (MOMepeyHOM U MPOJI0JILHOM) (PUCYH

[Ipu »sTOoM cienyeT TOJNB30BAaThCA  YCJIOBHBIMM  3HAKaMH  TOMOTPAPUUYECKHUX,
reoJIOTHYECKHX, TeoMopdoornueckux kapt. Ha pucynkax HE0OXOIMMO MPOCTaBIATh pa3Mephl
(r1yOWHY, TIMPWHY), BBICIATH IITPUXOBKOW TJIABHBIC 3JEMEHTHI, CTOWKHE IUIACTBI W TIp.
HeoOxonuMo mMoOKa3bIBaTh CTAaauU pa3BUTHUS pelbeda C MOMOIIBI0 JHUHHA pa3HOro THIMa
(criIOIIHOM, MYHKTUPHOW) MM 1BETa, CBS3b PBIXJBIX OTJIOKEHHH pa3HOro TEHe3Hca C
penbedoM, 3aBUCHMOCTh penbeda M PBHIXJIBIX OTIOXKEHUH OT CTPYKTYphl 3€MHOM KOpBI U
HOBEMIIINX TEKTOHUYECKUX JIBUKECHHI

[TouBoOOpa3yOMKUMHU, WIH MATEPUHCKUMHU, TTOPOIaMU HA3BIBAIOTCSI TIOBEPXHOCTHBIE
TOPU30HTHI TOPHBIX MTOPOJI, HA KOTOPBIX U MO BIUSHUEM KOTOPBIX 00pa3yroTcs mouskl. 1o
MIPOUCXOXKICHUIO TTOPOABI OAPA3AETAIOTCA Ha MarMaTH4YecKue, MeTaMmophuueckue u
0CaJIOYHBIE.

MarmaTu4eckue ropHbie mHopoabl 00pa30BaIKCh MPU OCTHIBAHUH CJIOKHOTO
CHUJIMKATHOT'O pacIuiaBa BHYTPU 36MHOM KOPHI WJIM HA €€ TIOBEPXHOCTU. DTO MACCUBHBIE TTOPOIBI
Pa3IMYHOM CTPYKTYPHI (OT KPUCTAIUTHUECKOH 10 amopdHoii). [To XuMHuueckoMy COCTaBy OHU
BKJTFOYAIOT TJIABHBIM 00pa30M COEIMHEHUS KPEMHHUSI, ATFOMUHUS, JKeJle3a, MEeJTOUYHbIX ’
HIEJIOYHO3EMETBHBIX 3JIEMEHTOB, COOTHOILIEHUE KOTOPBIX B PA3IMYHBIX TOPHBIX MOPOAAX ITOTO
THUIIa BAPBUPYET B IOBOJIBHO MIUPOKUX Mpe/eiax, YTO CYIIECTBEHHO BIMSIET HA
oYBOOOpa3oBaHue.

Kucnvle maemamuyeckue nopoosl XapakTepu3ylOTCsl BRICOKUM COJIep-KaHUEM OKCHJIOB
kpemHus (Oonee 65%). B ux coctaBe MpUCYTCTBYIOT Kalluid, HATPUH, JKeIe30, KaabIUil, MarHU,
drop, 60p, bocdop, bapuii, MoTuOACH U Ipyrue eMeHTsl. [louBbl, oOpasyromuecs Ha
MPOJYKTaX BBIBETPUBAHUS TAKUX MOPOJI, HA TIEPBBIX CTAIHUSIX CBOETO (JOPMUPOBAHUS
XapaKTEePU3YIOTCS OTHOCUTEIHHO BHICOKUM COJIEP’)KaHUEM KalHs, CBI3aH-HOTO C MHHEpaJaMu
TPYIIIBI CIFO/ U TIOJIEBBIX IIMATOB, YaCTO B HUX NMPUCYTCTBYET 3HAYUTEILHOE KOTUYECTBO
docdopa 1 MUKPOdIEMEHTOB, HO HUYTOXKHOE COJIepKaHue Kaiblusa U MarHus. B xone
JATBHEUIIETO BRIBETPUBAHUS U IOYBOOOPA30BAHUS OHH YTPAUHBAIOT TIOOPOIHE,



nproOpETaOT KUCIYIO PEAKIMIO CPEJIbl, BCICACTBHE BHIMBIBAHUS IEIOYHBIX U IEIOYHO-
3€MEJIbHBIX 3JIEMEHTOB CTAHOBATCS TPYO03EPHUCTHIMHU.

OcHognvle u y1bmpaochosHblie Mazmamuieckue nopoosl, B OTIUYHE OT KUCIbIX,
coJiepKaT MeHbllIe OKcuaa KpeMHUs (MeHee 52%). OHM OTHO-CUTENIBHO OOraThl COEMHEHUAMU
JKene3a, Mapraiiia, Xxpoma, IMHKa, Mmeau. [IpoayK Tl BEIBETPHUBAHUS U TIOYBOOOPA30BAHUS Ha
OCHOBHBIX U YJIbTPa-OCHOBHBIX MarMaTH4eCKUX MOPOJIaX OBICTPO MPUOOPETAIOT IIIMHUCTHIN
XapaxkTep, HAKAIIMBAIOT 3HAYUTEIIBHOE KOJIMYECTBO I'yMyCa, JUIMTEIIBHOE BPEMs COXPAHSIOT
HEUTpallbHYIO WK CJIa0O0IIEI0YHYI0 peakiuto. I1ouBbl, 0Opa3oBaBiIMecs Ha TAKUX 110POJax,
OTJIMYAOTCS BBICOKMM M YCTOMYMBBIM ILUIOAOPOIHEM.

Heckonbko nHave NpoTekaeT No4Bo00Pa30BaHUE HA CPEOHUX MAMA-MUUECKUX
nopooax. Ha mpoaykTax BHIBETPUBAHUS TUOPUTOB M CHHUTOB YCIOBHS IIOYBOOOPA30BAHUS
OJIM3KM K TAKOBBIM Ha KUCJIBIX MarMaTH-4e€CKUX M0pO/iax, Ha aHJEe3UTax — KaK Ha OCHOBHBIX.
[TouBooOpa3zoBaHKe HA MarMaTHYECKUX TOPHBIX OPOJAaX MPOTEKAET B OCHOBHOM B TOPHBIX
paiionax (Ypau, Antaii, repputopus Bocrounoit Cubupu u T.1).

MeTamoppuuyecKkue Nopoabl U IPOIYKTHI MX BBIBETPUBAHMS PEIIKO CIy’KAT B KA4ECTBE
MaTEPUHCKUX AJIs TouB. OHM TaK K€, KaK 1 MarMaTU4eCKue, BCTPEYAIOTCsl B OCHOBHOM B
ropHsIx paiioHax. Ha meramopduueckux nopogax GopMupyrTCs pa3Hble 10 CBOWCTBaM U
IUI0/10pO/IKIO IOYBBIL. Tak, Ha eHelicax u nPOOYKMax ux ebleempueanis, N0 XUMUIECKOMY U
MUHEPAJIBHOMY COCTaBaM OJIM3KUX I'PaHUTaM, I0YBOOOPA30BaHUE MPOTEKAET B TEX JKE
YCIIOBUSIX, YTO U HAa KUCJIBIX MarMaTHYECKUX MTOPOAAX.

Keapyumei, 001anas niI0THEIM CI0KEHUEM, OUYEHb €1a00 MOABEPrarTcsi XUMUUECKOMY U
OMOJIOrMYeCKOMY BBIBETPUBAHMIO. 32 CUET (PU3UUECKOro BHIBETPUBAHUS U3 HUX 00Pa3yrOTCs
00JIOMKH pa3IYHON BeMWYHHEI U ()opMbI. [10UBBI HAa ATHX MOPOAAX KpailHe HU3KOTO
IUI0/I0PO/INs, UMEIOT HEOOJIBIIIYIO MOIHOCTh, Ipy00 KameHucTsie. [1o100HbIM ke 00pa3oM
IPOTEKAaeT NOYBOOOPA30BAHUE HA PO2OGUKAX U NPOOYKMAX UX BbIEEMPUBAHUSL.

Cnanywl GOpMUPYIOTCA U3 PA3JIMYHBIX TIOPOJ U MUHEPAJIOB, UMEIOT HEOITHOPOHBII
MUHEpabHBIN cocTaB. [Ipy BEIBETpUBAaHNUN OHHM PACHIEIUISIOTCSA HA INIMTKH Pa3JIMYHOrO pasmepa
u koH(puryparun. [TouBsl, oOpasyromuecss Ha HUX, HEOJHOPOAHBI IO MII0A0POAHUIO,
bu3nYeCKUM, XUMUYECKUM U PU3NKO-XHMUYECKUM CBOMCTBaM. bhIcTpee Bcero npoTekaet
NOYBOOOPaA30BAHNE HA 2IUHUCMBIX CIAHYAX HU3KOH cTeneHn MeTaMop(du3aliy, MeIJIeHHee — Ha
MOpoJIax, coiepKaiiux OOJIbIIOE KOJIMUYECTBO KBaplia U ClIt0JI. XapaKTepHON 0COOEHHOCTHIO
TaKUX MOYB SBJISETCS MEeOEHYaTOCTh U IIIMTHAKOBOCTh. Ha mpamopax co BpemeHem oOpa3zyrorcs
MOYBBI, 00J1aJJat0IINE TJIMHUCTHIM IPaHyJIOMETPUUECKHUM COCTaBOM, BHICOKMMHU 3allacaMu
rymyca, Xopouei 3epHIUCTOM CTPYKTYpOil, HEHTpabHOM MM C1a00IIEeTIOYHON peaKkiei cpeibl.
HenocraTkoM ux siBisieTcs Jierkas oJaTauBOCTb BETPOBOM M BOJIHOM DPO3HH.

OcagouHbie NOPOAbI 00pPa30BATMCh HA MOBEPXHOCTH 3€MJIM U3 MarMaTHUECKUX U
MeTaMOpPUYECKUX MOPOJI IIPHU UX BBIBETPUBAHUU U JeHynauu. OHU MOKPHIBAIOT OCHOBHBIE
MOBEPXHOCTHU 3€MHOM CYIIIU, U TO3TOMY [T0YBOOOpPA30BaTEIbHBIE MPOLIECCHI POTEKAIOT B
OCHOBHOM CBOEW Macce Ha 0CaJ0YHBIX MMOPOJIAX.

OcaouHble TOPO/IbI pa3eNsoTCs M0 CIOCO0y OTIOKEHUS Ha PsII TPYI , HA KaXKJIOU U3
KOTOPBIX TOYBOOOPA30BaHNE MPOTEKAET CO CBOMMH OCOOEHHOCTSAMHU.

Jlenennre moyBooOpa3yooIUX NOPOI IO CIIOCO0Y OTIOKEHUS U BIUSHHUIO HA MPOLIECCH

MOYBOOOPA30BaAHUS
Pacnpoctpanenue
No Jlenenue mo crnoco0y XapaktepHble bocTh .
Y BJIMSTHUE HA CBOMCTBA
/T OTJIOKEHUS 0COOEHHOCTH HOUB




nrosuanvHule (21106utl) —
IPOJYKTHI BBIBETPUBAHUS,
OCTaBIIIMECS HA MECTE
CBOETO 00pa30BaHUs

DIIIOBUI KOPEHHBIX TTOPOJT
Bceraa IeOHuCT,
HecopTupoBaH. O6I0MKHU
KOPEHHBIX MOPO]I TOCTEIEHHO
YKPYIHSIOTCS K HU3Y,
Mepexo/is B CKaJIbHBIEC MTOPO/IBI.
DIIOBUH PBIXJIBIX MIOPOJT OoJIee
OJITHOPO/IEH IO
IpaHyJIOMETPUIECKOMY
CoCTaBy, c1abo OTIUYAETCS OT
HCXOHOU MOPO/IbI

Bcerpeuaercs Ha
Bojopazaenax. Ha smoBuu
KOPEHHBIX MTOPO/] TOYBbI
MaJIOMOIIHBI, IIEOHUCTHI,
O€IIHBI PJIEMEHTAMU
MUTaHUS 17151 paCTEHUM, HEe
3aCOJIEHBI, 10ABEPKEHBI
SPO3UOHHBIM IIPOLIECCaM.
Ha smroBun kapOOHATHBIX
MOPOJI B HEYEPHO3EMHOM
10JIOCE MOTYT
dbopMupOBaThCS TEPHOBBIE
MTOYBBI

enosuanvhule (Oenosutl) —
PBIXJIBIC TIPOAYKTHI
BBIBETPHBAHUS,
MIEPEHECEHHBIC BPEMEHHBIMU
BOJIHBIMHU TIOTOKaMH CO
CKJIOHOB

3aneraroT B BUji€ 1UIEH (OB,
BBIKJIMHUBAIOIINXCSI BBEPX 110
CKJIOHY. VIMEIOT HEACHYIO
KOCYIO CIIOMCTOCTb,
napajuieNIbHyI0 CKIIOHY,
ci1abyl0 COPTUPOBAHHOCTh
Marepuana. BHu3 1o ckiony, B
3aBHCUMOCTH OT COCTaBa
MOPO/I, TPOUCXOIAT
WU3MEHEHMS JIeJIIOBUS OT
EOHUCTOTO, IPECBSHOTO,
CYIECUAHOTI'0 /10 JIECCOBUHBIX
CYTJIMHKOB U TTTUH. YacTo B
paspese 00HapYKUBAKOTCS
HCKOTIaeMbl€ TIOYBBI

[TouBHI Ha JETIOBUH
JIOCTATOYHO IIOJ0PO/IHBI,
HO YacCTO MOTYT OBITh
3aCOJICHHLIMH, H30BITOYHO
YBJIQKHEHHBIMH C OJIM3KUM
YPOBHEM I'PYHTOBBIX BOJ

Annrosuanvhvie (an06utl)—
bopmupyrorcs
MTOCTOSTHHBIMH BOJTHBIMU
MOTOKaMU

PaznuuaroT amuroBUil TOPHBIX
Y pPaBHUHHBIX pek. [lis
aJUTIOBUS TOPHBIX PEK
XapakTepeH
rpy0000I0MOYHEII MaTepHral
¢ Ipeo01alaHneM TajeuHHKa,
crnabasi COpTHPOBKa
Marepuaia, OTCyTCTBUE
YETKOW CJIOUCTOCTH. J[J1st
AJUTIOBUSI PABHUHHBIX PEK
XapakTepeH OoJiee
OJIHOPOJHBI MUHEPATbHBIN
COCTaB, YeTKas Kocas
CJIOMCTOCTB.
['panynomerpuueckuii cocTas
pa3IM4eH U 3aBUCHUT OT
CKOpPOCTHU TE€UEHHS PEK: B
YCThE€ YaCTHIIBI METIbYE, YEM B
BEPXOBBAX

[IIupoxo pacpocTpaHEHbI
Ha MOBEPXHOCTU 3€MIJIU B
nonuHax pek. [TouBbl moim
Ha II€CYaHOM aJUTIOBUH
OeqHBI DIIEMEHTaAMU
MMUTaHMS, HE 3aCOJICHBI,
MTOABEPIKEHBI IPO3ZHOHHBIM
MPOLIECCAM.
AnmroBuanabHEBIC
CMEIIaHHBIC 10
TPaHCOCTaBY OTIIOXKCHHS,
Ooraue OpraHUYECKUM
BentecTBoM. [TouBLI HAa HUX
00J1aJ1af0T BEICOKHM
IJI0IOPOJIMEM, HO MOTYT
OBITH 3200JI0UEHHBIMHU,
3aCOJICHHBLIMH,
NepeyBIIa)KHEHHBIMU




2o106ble — IOPOIbI,
chopMHUpOBaBIIIECS B
pe3ynbTaTe OTIOKECHHUS
MaTepuana, IPUHECEHHOTO
BETPOM:

- nepegesiHible necKu

XapakTepusyrTcs XOpoLen
COPTUPOBAHHOCTBIO, clabon
OKaTaHHOCTBI0. K HUM

OTHOCSAT BETPOBEIC OTJIOKCHUA:

NECYAaHBIC, IBIJICBATLIC, PCIKC
TJIMHUCTBIC.

[IpeobnanatoT xopouo
COPTHPOBAHHBIE [IECYAHbBIC
YACTHIIBI C OTHOCUTEIILHO
OZIHOPOIHBIM MUHEPAIbHBIM
COCTaBOM, B KOTOPOM
npeodiaaaeT KBapil.

ITouBsl Ha MEPCBCAHHBIX
neckax OeHbI 3JIEMEHTaMU
IIUTaHUA paCTeHHﬁ, CHJIBHO
II0JIBEP’KEHBI BETPOBOM
apo3uu. PacpoctpaHeHsl B
IYCTBIHHBIX U
IIOJIYITYyCTBIHHBIX PaliOHaX.

- Jleccol

[IsmeBaro-cyrnuuucras
nopoja, coaepxaiias 10 50%
u 6oJs1ee yacTUll KpyImHOU
nbud. B Tomnme neccos
0OHApYKUBAIOTCSA
norpeOeHHbIe MOYBbI, OCTATKU
pacTEeHUN U KUBOTHBIX

Cnyxar cyocTpaTrom 1ist
oOpasoBaHus HanboJIee
TUTOJIOPOJTHBIX TIOYB
3€MHOT0 Iapa

Jleonukosvie — 00J10MOYHBIH
MaTepHal, epeMenieHHbIN
JIEJHUKOM HJIU BOAOU IIPU

€ro TasHuH:

- MOpeHHble

OTnoxeHwust, IPUHECEHHBIC
Y OTJIOXKCHHBIE 32 CUET
NeSITeIbHOCTH JICTHHUKA,
COCTOSIIIIUE U3 OOJIOMKOB
Pa3IMYHON BETUYUHBI U
(OopMBI.

OT510X€HUSI PBIXJIOTO
00JIOMOYHOT 0 MaTepuana,
MIEPEHECEHHOTO
JBYDKYIIAMCS JISTHUKOM.
CoCTOAT M3 CMECH TJIMHEI,
necka, rpaBus, EeOHs U
BaJIYHOB B PA3INYHOM
COOTHOILIEHUH. MOryT OBITh
KapOOHATHBIMH U
6e3xkapOOHATHBIMH.

PacnpocTtpanens! B palioHax,
MOJIBEPTaBIINXCS
osieeHeHn0. opmupyrorcs
CWJIbHO 3aBaJyHEHHbBIE, 4aCTO
3a00JI04E€HHBIE MTOYBBI.
OtcyTcTBHE KapOOHATOB
HeOJIaronpusiTHO
CKa3bIBA€TCs Ha CBOMCTBAX
MI0YB, CIIOCOOCTBYET
YCHJIEHUIO NIOJI30JIMCTOTO
npoueccca. Ha nmecuanbix
6e3kapOOHAaTHBIX MOPEHAX
Pa3BUBAIOTCS NIOYBBI KpaliHe
OeHbIe 3JIEeMEHTaMU
nuTanus. Ha kapOoHAaTHBIX
MOpeHax (pOpPMUPYIOTCS
HanOoJIee III0I0POTHBIE
MIOYBBI 30HBI.




- hmosuo-enayuanrbHvle —
NEPEOTIOKCHHBIC TATBIMU
JICTHUKOBBIMU BOJIaMU B
KpacBOU 30HE JICAHUKOB

- 03epHO-IeOHUKOBble—
00paszoBanCh B
MPHICTHUKOBBIX H
HAJIJICTHUKOBBIX 03epax

OT MOpPEHHBIX OTIUYAOTCS
CIIOUCTOCTBIO, JTy4Ileit
OKaTaHHOCTBIO
00JIOMOYHOTO MaTepuaa,
OTCOPTUPOBAHHOCTHIO
00JIOMKOB I10 KPYITHOCTH U
Mmacce.

[IpencraBiensl
JICHTOYHBIMU TJIMHAMH,
CYIJIMHAMU, CYTIECSAMHU.
XapakTepu3yrTCsa YETKON
TOPU30HTAIILHOU
CJIOUCTOCTBIO C
Yepe0BaHUEM CJI0EB TJIMHBI
Y TIecKa

Berpeuarores B npenenax
MaKCHUMaJIbHOTO OJICACHEHUS
Ha TEPPUTOPHUHU E€BPOIIEUCKON
vactu Poccun u 3anagHo-
Cubupckoil HU3BMEHHOCTH.
[TouBel Ha HUX
MAaJIOTIIIOIOPOTHBIE, OC/THBIC
TyMYCOM, 3JIEMEHTaMH
MUTAHUSI, MAJIOBJIArOEMKH,
4acTO Ha TaKUX MOPOJAX
dhopmMupyroTcst 60JI0THBIE
MIOYBBI.

Haubonbmiee
pacnpocTpaHeHUe MOTYYHIN
B €BPOIICHCKON YacTH
Poccun, Ilpubantuke. Ha Hux
bopmupyroTcs
nepeyBlIaKHEHHbIE, 4acTO
3a00JI04E€HHBIE [10YBbI

Mopckue— opojpl,

OTJIO’)KEHHBIC B MOPCKHX

Oaccelinax:

- OpesHue NopoobL MOPCKO20
NPOUCX0IHCOEHUS

Hmerot pa3Hbiid
IPAaHYJIOMETPUYECKHIA,
XUMHUYECKUU U
MHHEPAJIbHBIN COCTABBI,
Pa3IMYHYIO CTENIEHb
3aCOJICHUS.

[InoTHbBIE, BKIIIOYAIOT
OCTaTKU MOPCKOH (hayHbI U
(bI10pbl, UMEIOT IPUMECH
W3BECTU U
JIETKOPACTBOPUMBIX COJIEH.

[lInpoko pacrpocTpaHeHbl, Ha
1atopmMax MOKPHITHI
KOHTUHEHTAJIbHBIMU
ocaznkamu. IIpu
ropooOpa3oBaTeIbHBIX
MpoIleccax U ACHYIaUuH
BBIXO/IAT HA TIOBEPXHOCTH U
SIBIISIFOTCS
HOYBOOOPa3yIOIIUMH.

- MOpCKUe YemeepmuiHble
OMJIOHCEHUA

Nwmerot sicHyro
TOPU3OHTAIIBHYIO
CJIIOMCTOCTB Y XOPOIILYIO
MOCIIONHYIO
OTCOPTUPOBAHHOCTb,
pa3HbId
rpaHyJIOMETPUYECKHI
cocTaB (OT TaJIeYHUKOB J10
TJIMH), 3HAYUTEIbHYIO
3aCOJIEHHOCTh

PacnipocTpanens! 1o
o0epexXbsIM COBPEMEHHBIX
Mopei. Ha Hux
bopMHpYIOTCS TOYBBI
3aCOJIEHHOTO pAJa




O3epHvle— TOHHBIE
OTJIOKCHHUS BHICOXIITUX HITH
BBICBIXAIOIINX 03€P

OTnn4aroTcs TSKEIBIM
TPaHyJIOMETPUUECKIM
COCTaBOM C BEICOKHM
KOJIMYECTBOM HMIIMCTOM
¢bpaxiuu. imerot
TOPU3OHTAIILHYIO WU
cJIeTKa BOJIHUCTYIO
CJIOMCTOCTD, YacTO C

[[upoko pacmpocTpaHEHBI B
3anaanoit Cubupu,
Kaszaxcrane. Ha o3epHbIX
HE3aCOJICHHBIX ITOPOIax
(bOpPMUPYIOTCS TTIOYBEI
CPaBHUTEIILHO OOraTbie
AJIEMEHTaMU TTUTAHUS, HO
9acTo MepeyBlIaKHEHHBIC, HA

OpPTraHOTCHHBIMH
3aCOJICHHBIX — COJIOHLIBI U
npociaosMu. Moryt ObITh
COJIOHYAKH
3aCOJICHHBIMHU
8
CrnararoT KOHYCBHI BBIHOCA.
OT BepmIMHBI KOHYCOB K UX
[IInpoko pacnpocTpaHEeHBbI B
Iponosuanvrvie— MTOTHOKHIO
. TOPHBIX U MPEATOPHBIX
OTJIOKEHHUSI BPEMEHHBIX rpaHyJIOMETPUIECKUN
obnactsx. Ciyxat
IpsSI3€KaMEHHBIX BOJHBIX cocTaB 00JIOMOYHOTO . .
. o4B0OOpa3zyoIel mopoI0it
MOTOKOB (CeJiei) B TOPHBIX Marepuaia U3MEHSETCS OT
. JUTSL PA3INYHBIX IO
paiioHax UM B YCThSIX KaMEHHCTOTO C [eCYaHo-
IJI0JJOPOJIUIO TIOYB, YacTO
OBparo-0aJIOUHBIX CHCTEM TJIMHUCTBIM 3aIIOJIHUTEIIEM
3aCOJIEHHBIX
1o 6oJiee TOHKUX U
OTCOPTHPOBAHHBIX OCA/IKOB
9 | Konnosuanvusvie— npoaykthl | [116100BbIe U 11IeOHUCTO- Ha nannbIx mopomax
BBIBETPHBAHUS, CMEIIICHHBIEC | TIIBIOOBBIC OCBINH, ITUPOKO | (OPMHUPYIOTCS HU3KO
BHU3 TI0 CKJIOHY O] pa3BUTHI HA TOPHBIX IUI0I0PO/IHbIE KAMEHUCThIE
BIIMSTHUEM CHJIBI TSDKECTH CKJIOHaX MIOYBBI TOPHBIX CKJIIOHOB
10 Cocrosr u3 necka (90-60%
Y TIIMHUCTHIX vactuil (10— DopMUPYIOTCS pa3TUYHBIE 1O
Cyanunku — pbIXJIble 30%). IJI0JJOPOIUIO TTOYBBI.
MOJIOJIbIe KOHTHHEHTaNIbHBIE | CojiepikaT 3HAUUTETbHYIO O06paboTka 3aTpyaHEHa H3-3a
OTJIOKEHHUS: pUMech OeCopsIOYHO HAJINYMS BaTyHOB.
- CY2NIUHKUBATYHHbLE- pacrpenieNieHHbIX BaTyHOB. | [TOKpBIBAIOT MajI0-MOIIHBIM
OTJIOXKEHHUs MOpeH, Ho MoryT | He conepxar BainyHOB, He UIAIOM pa3NyYHbIe
UMETh U UHOU TEHE3UC CJIOUCTBI, TNIOTHBIE, AJIEMEHTHI penbeda B 001acTu
- NOKPOBHblE CY2NUHKU— KpYITHOOPEXOBATOM UITU YEeTBEPTUYHBIX OJICICHEHHH.
OTJIOKEHUSA JPEBHUX MIPU3MaTHYECKOU Yacro Ha HUX 00pazyroTcs
OJIe/ICHEeHUH CTPYKTYpbl. MOryT OBITH MIOJI30JIUCTHIE U CephIe
KapOOHATHBIMU U JIECHBIE TTOYBBI
0e3kapOoHATHBIMU
11 | Aumponoszemuvi—

VCKYCCTBEHHBIE TPYHTHI,
CO3/IaHHBIE YEJIOBEKOM Ha
MECTax PyAHHUKOB, IIAXT,
TOPHBIX BBIPAOOTOK U T.1.
HppuranioHHble 0CaIKH1 Ha
OpPOCHUTEIBHBIX CHCTEMAaX

HckyccTBEHHBIE TPYHTHI
4acTo 3arps3HEeHbI
TSKEJIBIMU METaJJIaMH,
MECTHUIINIaMH,
SIOXUMUKaTaMH

B cooTBercTBHU C
30HAILHOCTBIO Ha DTHUX
nopoaax GopMUPYIOTCS
pa3IUYHBIC TOYBBI

KpomMme nienenus no cnoco0y OTiI0KeHuUs, Bce IOYBOOOpa3yoIe MOPOIbl pa3aAeisTcs 1o
XUMHUYECKOMY, IPaHYJIOMETPUYECKOMY U MUHEPAIIBHOMY COCTaBaM, a TAaKXeE 110 UX CTPOEHHUIO.




[To XMMHYeCKOMY COCTABY OHU MOTYT OBITh:
— kapbonamusvimu («Bckunao™» ot 10%-noit HCI);
— bezxapboonamuvimu (He B3aumoaeicTBytot ¢ 10%-noit HCI);
— He3zacolenHbiMU (B UX COCTaBE HET JIETKOPACTBOPUMBIX COJIEH);
— 3aconeHHbiMu (CONIEPIKAT JETKOPACTBOPUMBIE COJIH);
— euncoHocHuiMu (COJEPKaT KPUCTAIUIBI WK Apyrue oOpa3oBaHUs TUIICA);
— oeneennviMu (COAEPHKAT TOIyOOBATO- WIIH 3€JICHOBATO-CHU3bIE MATHA 3aKUCHBIX U PXKaBbIC —
OKHCHBIX (hOpM Kene3a).
[To epanynomempuueckomy cocmagy NOpoabl OBIBAIOT SAUHUCTBIMU, CYIUHUCTBIMU,
necuanviMy WA CYNnecyaHbiMu.
[To munepanvnomy cocmagy OHM IENATCS HA MOHOMUHePAbHble (KAaOJTMHUTOBBIE,
MOHTMOPHWIJIOHUTOBBIE U T.J.) U HOAUMUHEPATIbHbIE, COCTOSIINE U3 MHOTUX MUHEPAJIOB
(BcTpeuaroTcs yalle, 4eM MOHOMHU-HEPaIbHbBIE).
[To cmpoenuro nouBooOpa3zyrolre NOpoabl ObIBAIOT:
— 0OHOUIeHHHbIMY (BCSI TOJIIIA OJTHOPOJIHA IO MTPOUCXOXKICHUIO, TPa-HYJIOMETPUIECKOMY
COCTaBY M CBOWCTBaM);
— 08yunenHulMu (Pa3IMYHBIE IO CIIOCO0Y OTIIOKEHUS, CBOMCTBAM U I'PaHYJOMETPUUECKOMY
COCTaBy);
— MHO20YIeHHbIMU, UMETOIIUMU OoJiee BYyX cioeB. CTpoeHne MOpO bl BIUSET Ha
pacrpeziefieHue U epeIBIKEeHNE BIaru B OYBe, MUILEBON PeXUM U T.1.

[Ipu omnpeneneHur MOYBOOOPA3YIONIUX TOPOA HEOOXOAUMO pa3leIuTh UX
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IPOMCXOXKICHUIO (MarMaTHYecKue, MeTamopduueckue, ocagounbie). Mcmnonb3ys ganHbie Tadd. ,
BBIJICTIUTE TOPOJBI IO CIOCOOY OTJIOXKEHUS. B BBIACICHHBIX TpyIIax OMPEACIIUTE pa3Mep
O0JIOMKOB M WX COOTHOIIICHHE IyTEM pacceBa Ha KOJOHKE CUT C Pa3HbIMH JIHAMETPaMu
orBepctuii. IlpoBephTe, Kak Kaxknmas u3 mopon B3ammojeictByer ¢ 10%-noit HCl, ormerbTe

HAJIMYUE TUIICa U orJieeHus. JlaHHbIe onpeiesieHus: 3aHeCUuTe B Ta0Jl.
CBolicTBa OCHOBHBIX TOYBOOOPA3YIOIIUX MTOPOJ]

Tabmumal
Ne Criocod Pa3smep BgvaHMO- WNHb1e HasBanune
n/n obpasoBaA 00JIOMKOB Heer JlenctBe IIPU3HAKU HIOPOJIBI
(OTTI0XKEHHMS) ¢ HCI
1 2 3 4 5 6

®dopma npeacTaBiaeHus pe3yabTaTa: 3aroJHEHHas Taduma 1

Kpurepun ouenku:
OneHka «OTJIIMYHOY BBICTABIIAETCS:

— cojepxaHue pabOThl COOTBETCTBYET 3aJJaHHOM TeMaTHKe, OO0y4aroluiicsi MoKa3bIBaeT

CHCTEMHBIC M MOJHBIC 3HAHUS M YMEHHSI [0 JaHHOMY BOIIPOCY;
— paboTa ohopmIIeHa B COOTBETCTBHH C PEKOMEHIAIIUSIMH MIPENOAaBaTeNs;
— 00BeM paboThl COOTBETCTBYET 33JJaHHOMY;

— MaTcepurajl HU3JIOKCH YCTKO, pallMOHAJIbHO, OTpaXCHa CIPAaBCAJIMBOCTbL U MPAaBAWBOCTb

BBIBOJIOB.
OLieHKa «XOpOII0» BbICTaBISAETCS:
— coJiep>kaHue pabOThl COOTBETCTBYET 3aIaHHOM TEMAaTHKE;

— OOydJaromuiicss ToMmycKaeT HeOOIbITNe HETOYHOCTH WM HEKOTOPHIE OITHOKH B TAHHOM

BoIpoce (HEOJHOPOIHAS BRIOOPKA);




— MarepHuall M3JI0XKEeH YeTKO, pallMOHAILHO, OJHAKO B BHIBOJAX HE BE3/I€ MPHUCYTCTBYET
CTPaBEITUBOCTD ¥ MPABINBOCTb.

— B oopMIIeHUH paOOThI OMYIIEHB HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJJaHHOMY I HE3HAYUTEIHLHO MEHBIIIC,

OreHKa «yIOBIECTBOPUTEIHHO)» BBHICTABIISICTCS

— coJliepaHue pabOThl COOTBETCTBYET 3aJlaHHOM TEeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYHUTENBHBIC AJIEMEHTHI 110 COJICPKAHUI0 PabOTHI HIIM MaTepHal 1o TeMe M3JI0KEH HEeJIOTHYHO,
HEUYETKO MPECTABICHO OCHOBHOE COJIEPKaHKE BOTIPOCaA;

— pabota opopmiieHa ¢ oImMOKaMu B 0(hOPMIICHUH;

— 00beM pabOThl 3HAYUTEIHHO MEHbBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4ecKUM pe3ysibTaTaM aHalln3a).

OreHKa «HEYIOBIETBOPUTEIHHOY BHICTABIISICTCS

—HE PacKpbITa OCHOBHAS TeMa pabOThI;

—o(hopmiieHne paboThl HE COOTBETCTBYET TPEOOBAHMS MIPETIOAABATEIIS;

—00BbeM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 4. OcHOBBI reoMop(oI0run
IpakTnyeckoe 3ansitue 9
«3yyeHne ruiporeoIOrH4eCKuX KapT. AHAJN3 JUHAMHKH U Te0JIOrMYecKoi JesiTeIbHOCTH
MOJA3eMHBIX BOJI»

Henb: nOHMMATh THIPOJIOTHUECKUE KAPTHI.

BoinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:

Yo 1 Yuratp reosnornyeckue KapThl ¥ TPOQPHIN CIICIHATEHOTO Ha3HAUCHHS
MarepuajibHoe o0ecnieyeHue:

MynbTUMEINIHBIE CPECTBA XPAaHEHHUS, IEPEIavyy U TPEACTABICHUS HH(POPMAIIH.
Y4eOHo-MeToinYecKas JOKyMEHTALMs, TUAAKTHUECKHUE CPEICTRA.

3aganue:
WM3yunTh NOpenoKEHHYH0 T'HAPOTreOoNOrH4ecKyro KapTy. IIpoBecT aHanu3 JUHAMUKH U
Tre0JIOrHYECKON JIeATEIILHOCTH TT0A3EMHBIX BOJ

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁDTI)I:
KpaTKne TECOPETUICCKHUE CBCACHUS .

['maporeonornueckue KapThl SBISIFOTCS OCHOBHOM (opMO# rpaduueckoro M300pakeHHs
pe3yibTaTOB T'MIPOreosIorn4eckoil cheMkd. OHHM JIOJDKHBI OTpa)kaThb —paclpoCTpaHEHHe,
MOCJIEIOBATEIbHOCTh, YCIOBHS H TJIYOMHY 3ajJeraHds, a TakKe KadeCTBEHHBIE U
KOJINYECTBEHHBIE XapPAKTEPUCTUKU BCEX BBIJIEJISAEMBIX B COOTBETCTBUU CO CTPAaTHU(PHUKAIIMOHHON
CXEMOM BOJIOHOCHBIX TOJIIII U BOJOYIIOPOB B IIpeieax 3aJaHHON INyOUHbI KApTUPOBAHMUSL.

B 3aBUCMMOCTM OT CIIOKHOCTH TPUPOAHBIX YCJIOBUHM, TINyOMHBI U JI€TaJIbHOCTH
KapTUPOBAHUSI COCTABISIFOTCS COBMEIICHHBIC MJIM PACWICHEHHBIE THIPOT€OJIOTHYECKHE KapThI,
Ha KOTOPBIX COOTBETCTBEHHO MOKA3bIBAETCS HECKOJIBKO WJIM OJIUH U3 BBIAEISEMbIX BOJOHOCHBIX
KOMILUTIEKCOB (ropu3oHTOB). (COBMEIIEHHbIE KapThl OOBIYHO COCTABJISIIOT JUISI OTICIBHBIX
CTPYKTYPHBIX SIPyCOB, Ul TOPOJ YETBEPTUYHOIO U JOYETBEPTUYHOIO BO3PACTOB. DTAXKHOCTb
pacloJiO’)KEHUsI  BOJIOHOCHBIX ~ KOMIUIEKCOB  (TOPHU30HTOB)  OTOOpa)kalOT  METOAOM
«IIPOCBEUYMBAHUSAY (PUCYHOK), IOCTPOCHUEM KapT-CPE30B, JIMHUSMHU KOHTYPOB U T. II..

Cxema 0OTOOpa’keHHMsI 3TaXHOCTH BOJOHOCHBIX KOMIUIEKCOB (TOPU30HTOB) METOJIOM
«ipocBeunBanus» (1o A.M. OBUMHHHUKOBY): | — BOJOYNOpHBIE TOKEMOPUHCKHUE OTIOXKEHHUS;
BOJIOHOCHBIE KOMILIEKCHI OTJIOKEHH; 2 — IEBOHCKHUX; 3 — KAMEHHOYTOJIbHBIX; 4 — [IEPMCKHUX.

I'maporeonorndeckne KapThl COCTABISIOTCS B OKOHUATEILHOM BHJI€ HA OCHOBE TTOJIEBBIX
KapT, Cpeid KOTOPHIX OCHOBHBIMHU SIBIISIFOTCSA KapThl (PaKTUUYECKOTO MaTepHalia, BOJOMYHKTOB U
pacuJeHEeHHbIE WM COBMEIIECHHBIE THAPOTEOJIOTHYECKHE KapThl, a BCIIOMOTATEIbHBIMA —
reoMopQoIoruuecKue, reoIornueckue, Jauama@THO-UHANKAIIMOHHbIE U IPYTHE.

I'unporeonoruyeckue KapThl pasfenstorcs: mo Macmrady Ha o63opabie (1:1000000 u
Mmenbue), menkoMaciradusie (1:500 000 — 1:1 000 00), cpeanemacmtabusie (1:200 000 — 1:100
000), xpynmaomacmtadabie (1:50000 u xkpymHEe); 0 HA3HAYEHUIO M COJIEPKAHUIO Ha oOIue u
crenuanbHble; Mo crnocody rpadguyeckoro oopMiIeHUsT Ha COBMEIIEHHBIE U pacuIeHEHHBIE; 110
000CHOBaHHOCTH (DaKTUYECKHM MaTepHaioM Ha KOHJIWIMOHHBIE ¥ HEKOHIWIMOHHBIC.
TpeboBanusi K THUAPOTEONIOTHUYECKUM KapTaM U HUIIOCTPUPYIOIIUM HUX  Tpoduism
COOTBETCTBYIOIMX MacmTaO0B (KOHIWIMH) YKa3bIBAIOTCS B CHENHATbHBIX WHCTPYKIUSAX M
pyKOBOJICTBax. B obmem ciydae kaprorpaguueckue Marepuanbl ¢ MOSICHUTEIBHOW 3alUCKON
JOJDKHBI  00ECTIeYrBaTh pEIIeHHE BCEX 3alad, IMOCTaBJICHHBIX MEped THUIPOTeOJOTHUECKOM
CHEMKOI COOTBETCTBYIOIIEr0 MaciTada.

EnuHOi  METOAWKHM COCTaBICHHS THIPOTEOJOTHUECKMX KapT HE CYIIECTBYET.
HaubGonpmmmM pacipocTpaHeHHEM Ha MPAKTHKE MOJIB3YeTCsl CTPaTUTPado-TUIPOre0I0rHIeCKHiA
NPUHIUN KapTupoBaHus. Ha 3THX KapTax IBETOM IMMOKAa3bIBACTCS PACIPOCTPAHEHHE OCHOBHBIX
BOJIOHOCHBIX T'OPH30HTOB, KOMIUIEKCOB W BOJOYIOPOB B COOTBETCTBHH C HUX JHTOJIOTO-



cTparurpaduyeckuM TonoxkeHueM. OcTanbHble CBEACHHUS OTOOPAXKAIOTCA C TMOMOIIBIO
Pa3IMYHBIX YCIOBHBIX 0003HAUEHUH.

B cootBercTBHMM ¢ MeTOAMYECKMMH YKazaHusMH, paspadoraneiMu BCEI'MHI'EO,
COCTABJISIIOTCS JIMCTBI TOCYAapCTBEHHOM THAPOTeosorndeckor kapThl macmrabda 1:200 000.
CornacHo 3Toi METOJMKE Ha THIPOTeoIornieckux kaprax macmrabos 1:1 000 000 — 1:500 000,
1:200 000 — 1:100 000 u 1:50 000 pekomeHayeTCsI OTOOpAXKATh CICTYIOIINE TaHHBIC:

1. Ilo muomamm — pacopoCTpaHEHUE KapTUPYEMbIX BOJOHOCHBIX T'OPU30HTOB
(xoMILIEKCOB) ¥ 0€3BOTHBIX BOJIONPOHUIIAEMBIX MOPOJ] C YKa3aHHEM UX Bo3pacTta (IIoKa3 I[BETOM
Y [BETHOW FOPU3OHTAILHON IITPUXOBKOM), a TAKKE MUHEPAIM3ALUU TEPBOTO OT MOBEPXHOCTHU
3eMJIM BOJOHOCHOI'O TOPU30HTA (KOMIUIEKCA) B M30JIMHUSIX UM KpanoM. Kpamom n3obpaxkaercs
MUHepanu3anus (Cyxoi ocrarok) B rpaganusx: go 0,1; 0,1-0,5; 0,5-1,0; 1-3; 3-5; 5-7; 7-10; 10-
15; 15-35 u Goxnee 35 /1.

2. B Toukax — BOJOMYHKTHI C YyKa3aHHEM WX HOMepa, neduta B JI/C, BEIMYUHBI
MOHIKEHUS YPOBHA BOJABI B M, IJIyOMHBI A0 BOJIbI B CKBOXHWHAX M KOJIOALAX B M,
MUHEpaJIM3aliil B T/JI, TEOJOTMYECKOT0 HWHJAEKCAa BOJOBMEMIAIONINX TOPOJ, XHMHUYECKOTO
cocTaBa BOJbI (LIBETOM BHYTPH 3HAYKA BOJIOMYHKTA).

3. JIu"HusIMU — TpaHUIBl PACTIPOCTPAHCHUS BOJIOHOCHBIX TOPU30HTOB, 3aJIETAIOIINX HIDKE
MEPBOrO0 OT MOBEPXHOCTU, M THAPOU3OTUIICHI TPYHTOBBIX BOJ; CTPEIKaMU — HaIlpaBlICHUE
JBIKEHUSI TIOJI3EMHBIX BOJI.

JIOTIOJIHUTENBHO Ha THAPOTEOJOTHYECKHX KapTax MOTYT [OKa3blBaThCS IUIOLIAAN
pacrpocTpaHeHUsl MHOTOJIETHEH MEP3JIOThI, TAJIMKOB, JIMH3 MPECHBIX BOJI, YUYACTKH MPOSBICHUS
KapcTa, BEPXOBOJIKH, ONOJ3HEN U ipyras HHpopMaIusl.

KapTbl compoBOXIAIOTCS THIPOT€OJIOTHYECKUMHU pa3pe3aMu, KOTOPBIX OTOOpaKaroTCs
OCOOCHHOCTH  TEOJIOTUYECKOTO  CTPOCHHUS,  JIUTOJNOTrO-panualbHble  HU3MEHEHHs U
THIPOTEOJIOTUYECKUE YCIIOBUS 10 OMPEACIICHHBIM NPOQUIIsIM, OPUEHTUPOBAHHBIM TaK, YTO Ha
HUX HamOoJee MOJIHO OTPAXAIOTCS YCIOBUSA 3aJieTaHus, PaCPOCTPAHEHUs, TUTAHUS, PA3TPY3KU
U B3aMMOOTHOIICHHE IO BO3MOXXHOCTH BCEX WM HAMOOJBIIETO KOJIMYECTBA KapTUPYEMBIX
BOJJOHOCHBIX TOPU30HTOB U KOMILJIEKCOB.

B kauecTBe WMIUTIOCTPAlIMOHHBIX MaTEpUaAOB JOIMOJHUTENBHO MPEACTABISAIOTCA KapThl
MBE30M30TUIIC, TIIyOMH 3aleraHusl MOJ3EMHBIX BOJ, BOJAOOOMIBHOCTH, BOIOMPOBOIMMOCTH,
pecypcoB  MOA3EMHBIX  BOJA; TUAPOTE€OJIOTMYECKOTO  palOHUPOBAHUS IO  YCIOBUSM
BOJIOCHAOKEHUSI M MENHOPATUBHOTO OCBOEHHUS TEPPUTOPUH, NaHAMAPTHO-UHIUKAIIMOHHAS,
reoMopdororuueckasi, CTpOEHUSI 30HBI a’palluy, penbeda KpOBIM M MOJOLIBBI BOJOHOCHBIX
TOPU30HTOB U BOJOYIOPOB, PAaTUOTHUAPOTEOTIOTMYECKOTO OMPOOOBAHMS, THAPOXUMHUYECKHE U
JIpyrue CIenuabHbIe KapThl, METOJMKAa COCTaBIICHUS KOTOPHIX BHIOMpPAETCS C Y4ETOM
KOHKPETHBIX 0COOEHHOCTEH KapTHUPyEeMO TEPPUTOPHH.

Metonuka Bcecoroznoro reonornueckoro wunHcrtutyra (BCEI'EM), ocnHoBanHas Ha
BBIICTICHUH M TIOKa3e pacHpOCTPAaHEHUS BOJOHOCHBIX KOMIUIEKCOB (TOPU30HTOB) IO THUIAM
GOpMHUPYIOMUXCS B HUX TOJ3EMHBIX BOJ (IIJIACTOBBIX, TPEIIMHHO-TUIACTOBBIX, TPEIIMHHO-
JKWIBHBIX U Jp.), IOJIy4rJia MEHbIIIEe paclpOCTPaHECHHUE.

Meroanka COCTAaBJICHHS CICIHAIBHBIX THIPOTEOJOTHUECKHMX KapT B KaXIOM
KOHKPETHOM CITy4ae ONpPEIEsieTCs] MPEX/IE BCEro COAEPKAHUEM U LIEJIEBBIM Ha3HAYEHUEM KapT.
[Tockonpky conaepkaHMe M 3a7aud CIEHUAIM3UPOBAHHBIX KapT pa3HOOOpa3Hbl, €AUHOMN
METOJMKU UX COCTaBJIE€HUSA, KaK Y€ FOBOPHIJIOCH, HE cyliecTByeT. OJHAKO MpPHU COCTaBIECHUU
CHEUAI3UPOBAHHBIX THAPOTe0IOTUYECKUX KapT HEOOXOIMMO CJIeI0BaTh OCHOBHOMY IPaBUITY
— 1IBETOM TIOKa3bIBaTh OCHOBHBIE THAPOTEOJIOTMYECKHWE JJIEMEHTHl WIH  (aKTOpHI,
MpeIoNpeeNolIre peleHre OCTaBIeHHbIX 3a1ad. [locienoBarenbHOCTh MPUMEHEHUSI IPYTHX
3HAKOB BBIOMPAETCS C Yy4eTOM OOECleYeHHUs HArSJAHOCTH THUIPOT€OJOTHYECKUX JaHHBIX,
CTENEHU WX BAXHOCTH U 1E€JICBOTO HA3HAYCHUSI KAPTHI.

Menkomacmtabuple W B MEHBIIEW  Mepe  cpeqHemaciuTtabHble  OOIIue
TUAPOTEOJIOTUYECKUE KapThl IIHPOKO HCIHOJB3YIOTCA JJI TEOpPETHYEeCKHX 0000IIeHH,
MEPCHIEKTUBHOTO IUJIAHUPOBAHMS THAPOTEOJOTUYECKUX U JIPYTUX BHJIOB HCCIEIOBAHUU,



COCTaBJIEHUS T€HEPAIbHBIX CXEM KOMIUIEKCHOTO MCIOIb30BAaHUS U OXPAaHbI BOAHBIX PECYPCOB U
HapOJIHOXO35IICTBEHHOI'O OCBOEHMSI OTHENIbHBIX TEPPUTOPHM, MOCTPOEHHUS PA3IUYHOTO poJa
CBOJHBIX 0030pHBIX KapT mo teppuropurn CCCP B 1enoM u 1O OTAEIBHBIM KPYIIHBIM €ro
peruoHam, JJig THAPOT€0JOrNYECKOro PAOHUPOBAHNS TEPPUTOPHUM U PELICHUS] MHOTUX APYTHUX
3az1ad.

Cpenne- U KpynmHOMAacIITaOHbIE THIPOTeOJIOrHUYEeCKHE KapThl HCIOIb3YIOTCS, TIaBHBIM
00pa3oM, KaKk HaJie)KHas OCHOBA ISl TEKYLIETO U NEPCIEKTUBHOIO IJIAHUPOBAHUS JaJbHENIINX
TUPOTEOJIOTUYECKUX U JPYTUX BUOB Ie0JIOTOPa3BEIOUYHBIX padoT, AJSl THIPOre0I0rH4ecKOro
U TEXHUKO-9KOHOMHYECKOTO0 O0OOCHOBAaHUS Pa3HOOOPA3HBIX BOJOXO3SHCTBEHHBIX MEPOIPHUSATHIA
U CTPOUTEIBCTBA MHKEHEPHBIX COOPYKEHMM, JIJISl OLICHKU €CTECTBEHHBIX U AKCIUTyaTallMOHHBIX
pPECYPCOB MOA3EMHBIX BOJ, JJIsl YTOYHEHMS TMJIPOr€0JI0rM4eCKOro pallOHUPOBaHUS U PELLIECHUs
MHOT'MX JPYI'MX CIIEHHAIBbHBIX 3a7a4.

[IpexpacHbIMM TOpUMEpaMH CBOJHBIX OO30pHBIX T'MAPOT€OJIOTMYECKUX KapT H
BBIIIOJIHEHUS] THJIPOTrE€OJIOTMYECKOTO PAllOHMPOBAaHUS CIIy>)KaT KapThl, CONPOBOXKIAOLINE
MoHorpaduueckoe onucanue teppuropuu CCCP paznuunbix peruoHoB. B ocHOBY cocTaBieHus
ATUX KapT MOJOXKEH OIPOMHBIN (haKTUUECKUH MaTepual IO MOA3eMHBIM BOAAM, B TOM YHUCIIE U
pe3yabTaThl MENKO- W cpeaHemacmTadHoro kaprupoBanus tepputopun CCCP. Macmrab
COCTAaBJICHHBIX JIJIs1 PA3JIMYHBIX PETHOHOB THAPOTre0IOrHYecKux Kapt uaMensercs ot 1:2 500 000
10 1:500 000.

Ha ocHoBe 0030pHBIX TMAPOTEONOTHYECKUX KapT PETMOHOB M 0000IEHUs MaTepHalioB
pPErMOHANbHBIX HCCIIEIOBAaHUM COCTaBJIEHbl CBOJHas o0O0Ias TI'MAPOreojoruyeckas Kapra
tepputopun CCCP B macmtabe 1: 5 000 000 m mMpOTHBIA THIPOTeOJIOTHYECKH paspes,
IIOCTPOCHHBIE HA €IUHON CTPAaTH(HUKAIMMOHHON CXeMe THUIPOTeOJIOTHYECKOTO paCUICHEHUS
M3YYEHHOTO T€OJIOTUUECKOr0 pas3pe3a, KapTra MOJYyJeH SKCIUIyaTallMOHHBIX pPECypcoB
noa3eMubix Box (MacmTabd 1:5000000), 0630pHBIE KapThl MHUHEPAIBHBIX M TEPMAJIbHBIX BOJ
CCCP (macmra6 1:2500 000), kapta rpyHTOBBIX BOJI eBpormeiickoi yactu Coroza CCP u npyrue
0030pHBIE THIPOT€0IOTHUYECKUE KAPTHI.

Marepuanbsl perMoHaJLHOTO THUIPOTEOJOTHUYECKOT0 H3YYEHUs U MelKoMacluTaOHble
TUPOTEOJIOTUYECKUE KApThl M KapThl OOILIEro TIUAPOTE0JIOTMYECKOTO palloHHpOBaHUSA
TeppuTtopuil  (pailloHupoBaHME€ O  TEOCTPYKTYpHOMY  MpPHUHLUMIOY W OOIIHOCTH
TUIPOTEOJIOTUYECKUX YCIIOBUM) IIMPOKO UCHOJB3YIOTCS JJIsi PETHOHAIBHBIX OIEHOK U
CHELMATbHOTO THJIPOre0JIOTHYECKOr0 paioHMpOBaHUs (pallOHMpOBaHWE TEPPUTOPUN IO
OTJIENbHBIM THUJPOr€OJIOTMYECKUM MpHU3HAKaM WM HMX COBOKYNHOCTH NPHUMEHHUTENbHO K
pEIIeHUI0 CTIeNHaIbHBIX HApOAHOXO3scTBeHHbIX 3aaau) Tepputopun CCCP uiam OTAenbHBIX
€ro 4acred Mo yCJIOBUSIM BOJOCHAOKEHUS, MPUMEHEHHUS] BEPTUKAILHOTO JIpeHa)ka, MOJ3€MHOT0O
3aXOPOHEHMS IPOMBIIIEHHBIX CTOKOB, HCKYCCTBEHHOT'O TIOTIOJIHEHHUS 3a11acOB MOJ3EMHBIX BOJ U
JIPYTUX LEJIEH.

PernonanpHble  THAPOTEOJOrMYECKHME  KapThl M MOHOTrpaMuecKue  ONMHCAHUs
ruaporeosornyeckux ycioBuit teppuropun CCCP umeror 601bl1yi0 HApOJAHOXO3SIMCTBEHHYIO
LIEHHOCTh. J[0OCTaTOYHO OTMETUTH, YTO BCE JaJIbHEHIINE ITMIPOreOJOTHYECKHE UCCIEI0BAaHUSA U
W3BICKaHUs Ul pelleHrs pa3HOoOOpa3HbIX 3a7ay B JOOOM pailoHe TeppUTOPUU HAlllel CTPaHbI
MOYKHO TPOBOAMUTH OoJiee IJIOJOTBOPHO M LIEJIEHANPABICHHO Ha OCHOBE pabouel THUIOTE3Bl,
000CHOBAaHHOI MaTepuanaMy BBITIOJHEHHBIX HCCIeI0BaHuM. B Kakol-To Mepe cO3/1aHbl YCIOBUS
JUI UCKJIIOUEHHsS TOBTOPHBIX HCcliefoBaHui. Bce 3To obecnednBaeT TBEpAYHO OCHOBY s
OCYILIECTBICHUS] NATbHEHUIINX THUIPOT€OJIOTHYECKHX HCCIENOBAaHMA W  U3BICKAHMM Ha
Ka4eCTBEHHO HOBOM U 00Jiee BBICOKOM HayYHO-TEXHHUUYECKOM YPOBHE.

Bce Boabl, Haxopsmue HUXKE MOBEPXHOCTH TBEPAON 3eMJIM Ha3bIBalOT MOJ3€MHBIMU
BOJIaMH. OTH BOJBI CBSI3aHBl C IMOBEPXHOCTHBIMH M aTMOC(EpHBIMH, 00pa3zys TI0OaIbHBIH
KpPYTrOBOPOT BOJ.

Buabl Boa B ropHbIX nopoaax

B Tonmiax ropHsIx mOopoJ ¥ MUHEpaJIax BOJIa COJAEPKUTCS B pa3IMYHBIX (opMax.



1. Bona B dopme mapa. DTOT BUA BOAbl IPUCYTCTBYET B BO3AYXE, 3alOJHSIOIIEM
TPEIIMHBI U ITYCTOTHI MEXAY YaCTULAMU ITOPOJBI.

2. Bona B ¢opme abaa. JIEx B mouBax M MOpOJax MOXKET MPUCYTCTBOBATH KaK B BHUJIE
OTJICIbHBIX KPUCTAIJIOB, TaK U B (popMe CKOIUICHHH Jbjaa (JIuH3, mpociioeB). Hanbonee mupoko
9Ta (opmMa HaxXOKICHHS BOJBI PACIPOCTPAHEHA B 00JIACTH Pa3BUTHS MHOTOJICTHEH MEP3JIOTHI.

3. Kpucraqim3auMoHHasi M KOHCTUTYIHOHHAS BOJAa. DT BUIBl BOJ SBISIOTCS
COCTaBHBIMHU YaCTSAMH MHHEPAJIOB, BXOJ B MX cocTaB B Bujae mosekyn win (OH) -rpymm, To
€CTh HaXOJATCSl B XMMHYECKHU CBA3aHHOM COCTOSIHUH.

3.1. Kpucraaan3auuoHHasi BOAa. JTOT BUJ BOJIbI BXOJUT B COCTaB MUHEPAJIOB B BHJIC
mosiekyn H;O B MOCTOSHHOM Ui KaXJOr0 MHHEpala KOJM4YecTBe (Hampumep, TUIC —
CaS0,42H,0, mupadumut — Na;SO4 10H,0).

3.2. lHeonutHas Boaa. lleonutHas BoJa BXOAUT B COCTaB MUHEPAJIOB B BUJE MOJIEKYII
H,0, uncio KOTOpBIX B COCTaBe MHUHEpajga HEMOCTOSHHO M MOXKET MEHSTHhCS B IIUPOKUX
npenenax 06e3 HapyuieHus: GU3MYECKON OJHOPOJHOCTH MHHEpana. DTOT BUJ BOJIbl XapaKTepeH
JUIT MUHEPAJIOB TPYIIBI IIE€OJUTOB, OTHOCSIIMXCS K KapKacHBIM alroMOCHIMKaTtaM. Mx
OCOOCHHOCTBIO SIBJISIETCS Hajauume OonbImmx mosocted (3anmmaronux g0 50% oOwvema) B
CTPYKTYpe KapKaca, BMEIIAIOIINX KaTHOHBI Ca’*,Na*, K u MOJIEKYJIbI BOABI. B 3aBHCMMOCTH OT
YCIIOBUHM (TEMIIEpaTyphbl, BIIAXXHOCTH) KOJWYECTBO MOJEKYJI BOABI B COCTaBE MHHEpaia
MU3MEHSIETCSI. [eonutHass ~ Boja  4YacTO  paccMaTpuBaeTcsl  Kak  Pa3HOBUIIHOCTh
KpUCTAJUIM3aLMOHHOM.

3.3. KoncTutyuuonnasi Bojaa. [IpucyTcTByer B MUHEpaliax HE B MOJIEKYJSIpHOH (hopme,
a B ¢opme ruapokcwibHoi rpymnel (OH), 3aHumaromieil omnpeaeieHHyl0 MO3HUIHUI0 B
KPUCTAJUTMYECKOM pelIeTKe MUHEpaia. DTOT BUJ BOJbI MOKET OBITh BBIJICJICH TOJIBKO C MOJTHBIM
pa3pylIeHHeM CTPYKTYpbl MUHEpaJa.

4. du3uveckW CBSA3aHHAsT BOAA. DTOT BHUJ BOJIBI TMPUCYTCTBYET Ha MOBEPXHOCTHU
yacTtull. Paznensercs Ha Be pa3HOBUIHOCTH.

4.1. IllpounocBsizanHasi (rurpockonuyeckas). Oopasyercs mpu agcopOUUK YaCTUIIAMU
MOJIEKYJI BOJBI U3 MAapoB. [ Urpockonnyeckasl BoAa OKYThIBAE€T MOBEPXHOCTh YACTHUI] CIUIOUTHOM
WM TIPEPHIBUCTON TUIEHOYKOM M OYEHBb MPOYHO YAEpKMBAeMOW Ha HUX (TI0J aBIICHUEM JI0
10000 atm).

4.2. CaabocBsizanHasi (MJieHo4YHasi). PacmonaraeTcss TmmoBepX TMPOYHOCBS3AHHOM,
o0pa3ysl Ha TOBEPXHOCTH YACTHI[ «BTOpYyH TMIEHKY». Cuia CBA3M MEXAY COOCTBEHHO
IJIEHOYHOM BOJOW M THTPOCKOIMYECKOW BOJIOM, OKYTBHIBAIOLIEH YACTHUIIBI TOPOJ, OTHOCUTEIBHO
cmabasi. B cuiny sToro miaeHo4yHas BOAa HAaXOIUTCA B JKUIKOM COCTOSHUHU (00Namast mpu 3TOM
MOBBIIIEHHONW BSI3KOCTBIO) U CIMOCOOHAa MEUICHHO TMEpPEeBUTAaThCS OT YacTHI[ C OOJIbIIEH
TOJIIMHON IJIEHOK K YacTULaM c MEHBbIIEN TOJIIUHON IJIEHOK.
DTOT BUJA BOJA IIMPOKO pacmpocTpaHeH B TouBax. B mopomax HamOomblee coaepkaHue
bu3nYeCKH CBA3aHHOMN BOJIBI OTMEUYAeTCs B TTMHAX (Hanbosee TOHKOIMCIIEPCHBIX MOPOAaXx).

5. CBoGoaHas Boaa.

5.1. Kanuaasipuasi Boaa. KamwinspHas Boja pacmonaraeTcsi B TOHKHUX TPEIIMHAX U
mopax TMOpOJ H  yAEPKUBAGTCI B  HHUX CHJIAMH  TIOBEPXHOCTHOTO  HATSKCHUS.
5.2. T'paBuranmonHas Boaa.K »d3ToMy BHIYy OTHOCATCS BOJBI, IEPEMENIAIONIUECS
(punpTpyromuecs) Mo IEHCTBUEM CHJIBI TSXKECTH M HAIOPHOTO T'PaJMeHTa B TOJIIE MOPOJA 1O
cooOmatomumMcst mopam u TpemuHaMm. OOpa3oBaHHe TPABUTAIMOHHBIX BOJ MPOUCXOAMUT MPHU
HACBIIICHUH BCEX MOP M TPEITUH MOPOBI BOJOM.

AHanu3 mnpuBENEHHON BBIIE KiIacCH(UKAIMKM BOJ B TOPHBIX MOPOAAX TO3BOJISET
BBIJICNIATH CPEJIA MX JIBE TJIABHBIE TPYIIHI — CBA3AHHbIE U NMOABUKHBbIE (CBOOOIHBIE) BOBI. Bee
NPUPOJHBIE BOJIbI, HAXOASIIMECS HUXKE TMOBEPXHOCTH 3€MJIM B TMOJBUKHOM COCTOSIHUU
Ha3bIBAIOTCS MOA3€MHBIMH BOJIAMM.

IIpoucxoxaenne NoA3eMHBIX BOJ

[lo  npoucxoxiaeHuro  MOA3EMHBIE  BOABI  pazaensiorcs Ha 4 THMa.
HNupunabTpanuonHbie BoAbl 00pa3yloTcss MyTEM MPOCAUYMBAHUS C MOBEPXHOCTU HOXKIEBBIX H



TaJbIX BOJI, a TaKKe BOJI MOBEPXHOCTHBIX BOJIOEMOB.
CenuMeHTAlMOHHBIE BOJbI — BOJbI, 3aXOPOHEHHBIE BMECTE€ C OCaJKaMH B IpoLecce
0caIKoo0pa3oBaHuUsl.

KonaeHcanuonHbie BOJABI - MOJ3EMHbIE BOJABI, 00pa3oBaBIIMECS B pe3yJbTaTe KOHACHCALUU
napooOpa3HoOil BOJBL. JHIOT€HHbIE BOJABI — BOJBI, IOCTYHAIONIME W3 HEAP IUIAHETHI, HX
o0pa3oBaHHe CBSI3aHO C MPOLECCAMH OTAENECHUS BOJASHBIX MAapOB OT MarMbl U UX KOHACHCALIUU
(roBEHUJIbHBIE BOJIbI), IPOLIECCAMHU

Kaaccudukanus noazeMHbIX BOJ 110 321eTaHUI0O M UX THHAMHUKA

[lepexoast K pacCMOTPEHUIO OCOOEHHOCTEH 3ajieraHusl M IWHAMHMKH TIOJ3€MHBIX BOJ
HEOOXOJUMO  OTMETHTb, 4YTO TOpHBIE TOPOJBI  CYIIECTBEHHO  pa3JIMYyaroTcs IO
BOJIOTIPOHUIIAEMOCTH. BoponponuiiaeMocTsb OIIpeIeNIAeTCS MOPUCTOCTHIO (v
TPEIIMHOBATOCTHIO) MOPOJ (SIBJISAIOMICHCS OTHOIIEHHEM 00bEéMa Bcex MOp K 00BEMY MOPOJIbI),
pasMepoM MOp WM TPEIIUH, MX CBS3bI0 MeXay coOoil. Hambospias BOIOMPOHUIIAEMOCTH
IpUCYIlla KPYMHOOOJIOMOYHBIM PBHIXJIBIM MOpoJaM (TajJedyHUKaMm, TPaBUIO), a TaKXKe CHIIbHO
TPEIIMHOBATHIM TIOPOJIaM HE3aBUCUMO OT HX NpoucxoxaeHus. Cilou TOpHBIX OO,
HACBILICHHBIC TPABUTALIMOHHON BOJIOW, 00pa3yIOT 8000HOCHbIEe 20pu30onmsl. B 3aBUCHMOCTH OT
XapakTepa MYCTOT B BOJOHOCHBIX TOPHU30HTAX IIOJ3EMHBIC BOJBI JENATCS Ha CIEAYIOLIHE
Pa3HOBUIHOCTH:

e  TIOPOBBIC - 3AIOJIHSIOIINE MPOCTPAHCTBO MEXKY YACTUIAMHU PBIXJIBIX MOPUCTHIX
00JIOMOYHBIX TOPOJT (TIECKOB, TAJICYHUKOB);

e  TPCIIMHHBIC - 3ajieralolMe B TPEUIMHAX MACCHBHBIX CKaJIbHBIX ITOPOJ]
(KpHCTaNInYeCKUe OPO/Ibl, TECUaHUKH, MACCUBHBIE U3BECTHSIKN);

e  KapcToBble (TPEIIMHHO-KApCTOBBIC) - 3aJleTalolife B IYCTOTaX M IIOJOCTSX,
00pa30oBaHHBIX B pe3yJbTaTe PACTBOPEHUS MOPOJ (MIPUCYTCTBYIOT B PACTBOPUMBIX MOPOJAX -
COJISIX, TUTICAaX, U3BECTHSKAX, IOJIOMUTAX ).

BogomnpoHuniiaeMocTh CHUXKAETCS IO MEPEe YMEHBIIECHHUS pa3Mepa 4acTHll, YIUIOTHEHUS U
[IEMEHTAIIMK  TOPOJBI, yMEHBIICHUS CTCEHH €€  TPEIIMHOBATOCTH.  lIpakTHyecKu
BOJIOHENIPHUIIAEMBIMH - BOAOYNOHBIMH  TOPU30HTAMH -  SBJSIIOTCS  HETPEIIMHOBATHIC
MAaCCHBHBIC TIOPOJIBI U TIHHBL. HeoO0X0IMMO OTMETHTB, YTO MOPUCTOCTH TJIUH MOXKET JOCTUTATh
OueHb BBICOKMX 3HaueHud (mo 60% oOmero oOvéMa TMOPOABI), OAHAKO, BBUAY
TOHKOJIUCIIEPCHOCTH TIOPOJIBI, TTOPHI MEXKY CIAraoIluMU €€ JacTUIaMH UMEIOT KaIHJUTSIPHBIA
XapakTep M BOJa B HUX YACPKHUBACTCS CHUIAMH TOBEPXHOCTHOTO HATSKEHUS, HE (PHIBTPYACH
4yepe3 TOpOoy.

[To ycnmoBusiM 3anieraHuisi, TUTaHUS W JIBIXKEHUS CpPelU TOI3EMHBIX BOJ BBIICISIOTCS
HECKOJIbKO Pa3HOBHIHOCTEM.

Hau6onee 6113K0 K MOBEPXHOCTH PACIONIararoTCsl MOYBEHHBIE BOJbI, 00pa3yroIrecs 3a
CYET YBIOKHEHUS MTOYB aTMOCHEPHBIMHU 0CAKaMU W KOHJICHCAIIMH BJIATH M3 BO3yXa. ITO BOJIBI
BUCSAYME, HE TMOJACTUIIAEMbIE BOJOYMOPHBIMHU TOpH30HTaMHU. OHM UMEIOT OOJbIIOe 3HAYEHHE B
MMUTAaHUM PACTECHUH M TIPOIECCaxX BHIBETPUBAHUS COJACPKAIMUXCS B IIOYBE MHUHEPAIOB, HO
XO03SUCTBEHHOTO 3HAUEHUS HE UMEIOT.

Hwkxe 30HBI TIOYBEHHBIX BOJI PACIOJIaraeTCs TOJIIA TPAKTHYECKH CYXHX TOPO/I,
CoJlepKalIMX B HEOONBIINX KOJIMYECTBaX IUIEHOUHYIO Bonay. Ecim B 3TO# TOmIIe uMMeroTcs
MPOCJION WJIM JIMH3BI BOJAOYIOPOB, TO B MEpUOAbI OOMIbHOW MH(DUIBTpauuu (IIpOCauMBaHMS)
aTMoc(hepHBIX M MOBEPXHOCTHBIX BOJ (TMIEPUOJIBI JOXKICH, TassHUS CHETa, MOJIOBOIUN | TIp.) Hall
HUMH TPOUCXOTUT OOpa30BaHWE BPEMEHHBIX CKOIUICHWH TPaBUTAIIMOHHBIX BOJ. MOITHOCTH
MOPO/JI, HACKIIIICHHBIX TAKMMH BOJAMH HE TIPEBBIIIaeT 00bIYHO 1 M. DTH BpeMEHHbIE BOJJOHOCHBIE
TOPU30HTHI HA3bIBAIOTCS BEPXOBOIKH.

[lepBBlii OT TOBEPXHOCTH 3€MJIM TIOCTOSIHHO CYIIECTBYIOIIMM B  Mpeaenax
paccMaTpuBaEMOW TEPPUTOPHH BOJOHOCHBIM TOPH30HT HA3bIBACTCS TOPHU30HTOM IPYHTOBBIX
BOJ. BepxHsis rpaHuiia 30HBI MOCTOSHHOTO HACBIIICHHS MOPOJ TPYHTOBBIMH BOJAMHU HOCHUT
Ha3BaHME 3epKajia (WM ypOBHS) IPYHTOBBIX BoA. [luTaHue rpyHTOBBIX BOJ OCYHIECTBIIIETCS 3a
cueT WHOUIBTpAUUU aTMOC(EpPHBIX OCATKOB, TAIBIX BOJA, BOJ IMOBEPXHOCTHBIX BOJOEMOB.



MOITHOCTh BOJOHOCHOTO TOPU30HTAa HEMOCTOSHHA M HW3MEHseTCs Kak Mo Iulomaau (B
3aBUCUMOCTH OT pelibeda), Tak U BO BpeMEHHU (B 3aBHCHMOCTH OT KOJMYECTBAa aTMOC(EPHBIX
0CaJKOB, pexuma BogoéMoB). KosebaHue ypoBHS TI'DYHTOBBIX BOJ BO BPEMEHM OIPEIEIISET
HaJIMYUe TaK Ha3bIBA€MOW 30HBI MEPUOIUUYECKOTO HACHIIICHUSI, HAXOASIIEHCS HETTOCPEICTBEHHO
Hanq 30HOM MOCTOSSHHOTO HaCbhIIIICHUA U ﬂBJISIIOIJ.[GfICSI BOI[OHOCHOI>’I B IICPpUOJbI IMOBBIIICHUA
YPOBHS TPYHTOBBIX BOJ.

BomoHocHBIE  TOPW3OHTHI,  3alieTalolIMe HW)KE TOPU30HTa TPYHTOBBIX  BOJ,
pa3fengomurecss IJIacTaMH BOJOYIOPHBIX TOPOJ HAa3bIBAIOTCS MEKIJIACTOBBIMH BOJAMH.
[Tocnennue, B CBOIO ouepep, pa3aemnsoTCs Ha MEXKIIACTOBbIE
0e3HANOPHbBIE U MEKIUIACTOBbIE HANOPHbIE (MK apTe3NAHCKHeE) BOIbI.

Taxkum 06pa30M, 0 YCJIOBUAM 3aJICTAHUA MOKHO BBIICIWTL ABC TJIABHBIC 30HLBI
pacnpocTpaHeHHUs] TMOJ3EMHBIX BOJ — 30HY ad’pallid W 30HY HACBIIICHHS. 30HA a’paluM -
IIPOCTPAHCTBO OT MOBEPXHOCTU 3€MJIM /10 3€pKaja I'PYHTOBBIX BOJl, B KOTOPOM IPOMCXOAUT
uHUIbTpaus BoJ ¢ nmoBepxHocTU. K BojaMm 30Ha a’paiil OTHOCSITCSI MOYBEHHBIE BOJBI U
BEPXOBOAKH. 30HA HACHIIIEHHUS — IPOCTPAHCTBO HMXKE 3€pKajla TPYHTOBBIX BOJI, T HAXOIATCS
MOCTOSIHHO JICUCTBYIOIIME BOJOHOCHBIE TOpU30HTHL. K BOJaM 30HBI HACHIIEHUS OTHOCSATCS
TPYHTOBBIC U MCIKITJIACTOBBIC BOABI.

®dopma mpencTaBiieHHs] Pe3yJibTaTa: OTYET B MPOHM3BOJBHOW (HOPME O MNpOBEIECHHOM
aHaJIn3€ JUHaAMHUKHU U reoJI0rn4ecKoi JACATCIIBHOCTH ITIOJA3€EMHBIX BOJI

Kpurtepuu ouenku:

OrneHka «OTJINYHO» BBICTABIISIETCS:

— coJlepaHue pabdoThl COOTBETCTBYET 3a/laHHOW TEMaTHKE, OOYUYalOMIMHCS TOKa3bIBACT
CHCTEMHBIC U MTOJIHBIC 3HAHHSI U YMEHHUSI 110 TAHHOMY BOIIPOCY;

— pabota ohopmIIeHa B COOTBETCTBHH C PEKOMEHJALIUSMH IIPENOAaBaTes;

— 00BeM paboThI COOTBETCTBYET 33JJaHHOMY;

— MaTepuall M3JI0)KEeH YeTKO, PallMOHAJIbHO, OTPaXKEHa CIPaBEUIMBOCTh U MPABAMBOCTD
BBIBOJIOB.

O1eHKa «XOpOIIIOY BBHICTABIISETCS:

— coJiepXaHue paboThl COOTBETCTBYET 33/1aHHON TEMaTHKE;

— oOyuarommiicsi ToImycKaeT HeOOJIbIIMe HETOYHOCTH WIIM HEKOTOpBIE OMIMOKH B JAHHOM
BOIpoce (HEOTHOPOIHASI BRIOOPKA);

— MaTepuall U3JI0’)KEH YETKO, PAallMOHAJIbHO, OJHAKO B BBIBOJAX HE BE3/l€ NMPHUCYTCTBYET
CHPaBEAJIUBOCTD U MPABIUBOCTb.

— B opopMIIeHHH PaOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM paboThl COOTBETCTBYET 3aJJaHHOMY WJIM HE3HAUUTETFHO MEHBIIIE;

OreHKa «yIOBJIETBOPUTEIBHOY BBICTABIISICTCS:

— coJepxaHue padoThl COOTBETCTBYET 3a/laHHOM TeMaTuke, HO B paboTe OTCYTCTBYIOT
3HAYUTEJbHbIE 3JIEMEHTHI IO COJIEPXKAHHUIO pabOTHl WIIM MaTepHall IO TEME U3JI0’KEH HEJIOTHYHO,
HEUYETKO MPEICTABICHO OCHOBHOE COJIEPKaHKE BOTIPOCA;

— pabota ohopmiieHa ¢ OIIUOKaMH B OPOPMIICHUH;

— 00beM paboThl 3HAYUTENHHO MEHbIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4IecKUM pe3ylibTaTaM aHalln3a).

OreHKa «HEYIOBIETBOPUTEIILHOY BBICTABIISACTCS:

—HE PacKpbITa OCHOBHAs TeMa pabOTHI;

—odopmiieHre paboThl HE COOTBETCTBYET TPeOOBAHUS MPETIOAaBATENS;

—00BeM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 5. ®U3UKOXMMHYECKHE H ATPOHOMUYECKHE XaPAKTePHCTHKHU N0YBbI
IIpakTnyeckoe 3ansitue 10
«®aKTOpbI M THIBI IOYBOOOPA30BAHMS»

Hesb: ompenensaTs ycIoBHUS MOYBOOOpPA30BAHHUS

BoinosiHeHne padoThl cmoco0cTBYET (OPMUPOBAHMIO:

Y0 4 Onpenensite TUIIBI TOYBOOOPA3YIOMIMX MOPOJ MO 0Opa3iam

MarepuajibHoOe o0ecnieyeHue:

MynbTUMEANIHBIE CPEICTBAa XPAaHEHHUS, IEPEIaud U MPeICTaBICHI HH(OPMAIIHH.
Y4eOHo-MeToinYecKas JOKyMEHTAlMs, TUAAKTHUECKHUE CPEICTRA.

3aganue:
[To mpemiokeHHOMY MaTepHaily ONPENEIUTh TUI IIOYBOOOPA30BAaHUS M 0XapaKTEPU30BATh
(bakTophl , BIUSIOLIUE HA TOYBOOOPA30BAHUE
Iopsiaok BbINOJIHEHUS PA0OTHI:
Kparkue TeopeTrnyeckue cBeleHUus:
OcHoBHbIe (hakTOpbI NOUB00Opa3oBanus (o B. B. /lokyuaeBy):
[TouBooOpa3yromas nmopoaa (WM MaTepUHCKasl)
Knumar
Penved
PactutenbHble U KUBOTHBIE OPTaHU3MBI
. Bpems
UtoObI mOKa3aTh (YHKIMOHAIBHYIO B3aUMOCBS3b MEXKAY IMOYBEHHBIM TOKPOBOM U
MOYBOOOPa3yIIUMHU (DaKTOPAMH, UCCIIETOBATENb BhISIBIII CIICUANBHYIO (HOPMYITY:
= f(K, T, O, P)*T
O0o3HaueHus B Hell cieaywouue:

orwdPE

. IT — mouBa

. K — xknumar

. I' — ropHBIE TOPOIBI
. O — opranusmel

. P — penbed

. T — Bpems

[loznnee nocnenoBarenu JlokyuaeBa a00aBWIIM €lI€ JBa BaXKHBIX YCIOBHS, KOTOpHIE
Tak)Ke UMEIOT OOJIBIIIOE BIMSIHUE Ha MPOIlecC TOYBOOOPa30BaHUs. DTO aHTPOIOTEHHBIN (akTop,
3a KOTOPBIM CKpPBITAa JCATCIbHOCTh YC€JIOBCKA, U (1)aKTOp BO/JBI.

Takum o0pa3om, Ha MOYB0OOpPa30BaHNe HAHOO/IbIIIEEe BO3/IeiiCTBHE OKA3BIBAIOT:

. MarepuHckas nopoaa

. Knumar

. Penned

. Bona

. PacturenbHbIe M )KUBOTHBIE OPTaHU3MBI
. Bpewms

. JlesiTenbHOCTD YesIoBeKa

MarepuHckas nopoaa

OHna Taxxe Ha3bIBaeTCsl MOYBOOOpa3yrolIeii.

BonpmmHCTBO MOYB 00pa3oBajloch Ha PBIXJIBIX OC3JA0YHBIX mopojax. OnHu
CTaHOBSITCS WCTOYHHKOM MHUHEPAIbHBIX 3JIEMEHTOB JUISl IJIOJOPOJHOIO CIIOSs, MEepeAaroT
€My CBOIO CTPYKTYPY, HEKOTOpbIE (PH3NUECKUE U XMMUYECKHE CBOUCTBA.

Ponp  marepuHCKOW  MOpOABI  CYIIECTBEHHa  Ha  HAyalbHBIX  JTamax
noyBOoOOpa3oBaHus. 3aTeM OHAa HEMHOTO CHUXaeTcs. MuHepalsbl MOMajgaloT B TPYHT M3
OCTaTKOB PacTEeHUH, a Ha (PU3NYECKUE CBOMCTBA BIMSET BIAXKHOCTb, KOJMYECTBO OCAKOB,
3eMJyIsiHasA (ayHa.

Kaumar
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Camoe Oomplioe BIMAHUME Ha OOpa3oBaHME TOYBBI OKAa3bIBAIOT CpEIHUE
TeMIIepaTypbl B KIMMAaTUYECKON 30HE, BIAXKHOCTb (OCaJKH) U BETEP.

B XO0nOZHOM M CHOMIIKOM JXKapKOM KJIMMaTe XUMHUYECKHE M OHOJIOTHYECKHE
IIPOLECCHl B TPYHTE IIPOTEKAIOT MEMJIEHHO, PACTUTENBHOCTh TYT cKynHas. I[losTtomy
IJIOJOPOJHBIN CIIOM B TaKOM 30HE O4YeHb TOHKUM. IIpu HemocTaTke BOABI ITOYBBI MOTYT
IPEBPATUTHCS B COJIOHYAKH, a IEPEU30bITOK IPUBEAET K 3a001aYMBaHUIO.

Jlyqmum KiauMartoM s (POPMUPOBAHHS TOYB CUMUTACTCS YMEPEHHBIN TEIUIbINA
(cyoOopeanbHbIii). MIMEHHO B Takux 30HaX OOpa30BaJUCh THUIMYHBIE YEpHO3eMbL. B
Poccuu sto repputopun Kybanu, CtaBpomnosibsi.

Peabed

Ha xpyThIX CKJIOHax rop MOYBBI IIOJIBEPIalOTCSI BETPOBOM M BOJHOW DPO3HUH.
IOxHas CTOpOHa XOJMa WM TOpbI JIydlle IPOrpeBaeTcsa, TaM XOPOIIO Pa3BUBACTCS
pPacTUTENBFHOCTh, U CJOH MOYBHI Oosiee TOJCTHIA. B monmHax ckamiauBaercss BOAA, YTO
MOXKET IpPHUBECTH K oOpa3oBaHuio 060soT. OT penbeda 3aBUCUT U YpPOBEHb CTOSHHS
IPYHTOBBIX BOJl. B HU3MHE OH BBbILIE, YEM HA BO3BBILIEHHOCTH.

Camble onTUManbHbIE YCJIOBUS A (POPMUPOBAHMS [1OYB HA paBHUHAX. 31ECh HE
3acTanBaeTCs BOJA, TPYHTHI HE [10/IBEPratoTCsl BOJHOW U BETPOBOM 3pO3UH.

Bona

Bona, moBepXHOCTHAs U TPYHTOBAsI, BIUSAET HA OKUCIUTEIbHO-BOCCTAHOBUTEbHBIN
pexxuM nouBbl. Kpome Toro, Biiara oxasslBaeT BO3ICHCTBUE Ha MPOLIECCH BBIBETPUBAHUS,
o0OpazoBaHus MHUHEPAJIOB u rymyca. Omna beper Ha  cebsa  poJib
TEpPMOpETYJIATOpA, ONpeeseT TEIIOBOM OalaHC U TeMIepaTypHbIA PEXUM ITOUBBI.

PacTuTenbHbIe M :)KUBOTHBIE OPTaHU3MbI

Nuaue 3T0T (akTop ele Ha3bIBatoT OMOJIOIHYECKHUM.

Ha ¢dopmupoBanue mOYBBI BIHMSIOT PACTCHHS, MHUKPOOPTAaHM3MBI W 3E€MJISTHAS
¢bayHa. Boiciiue pacTeHus — 3T0 OCHOBHON MCTOYHUK OpraHMYecKux BemecTB. OT UX BUAA
U COCTaBa 3aBHCAT MHOTHE XapaKTePUCTHKU MOuYBbl. MuKpoopranusmsl (TpuoKw,
0OaKTepuM) UIparoT BEIYLIYI0 POJb B Pa3ioXEHUHM OPraHUYECKHUX BEIIECTB Ha MPOCThIE
MUHEPAJIbHBIE, JOCTYIHbIE PACTEHUSIM ISl YCBOCHUSI.

JKuBoTHbIe nepepabaThIBAIOT IpyOble OPraHNYECKUE OCTATKH, PAa3PBIXJIAIOT 3€MITIO.
Baxnyto ponb urparot noxaeBsle yepBu. OHU mpomyckaroT yepe3 ceds ot 5 go 600 T
rpyHTa 3a Mecsl. WX BeigeneHus OoraTbl yrieBoJaMH, KOTOpBIE CKJIEMBAIOT YaCTHUIIBI
MOYBBI U CTAHOBSITCS cpeAoi AJi oOOUTaHUs OaKTEepuil.

Bpems

®opmupoBaHue MIOJIOPOAHOIO CIIOS — 3TO NMPAKTUUYECKH OeCIpephIBHBIN Ipoliece,
3aHHUMalOIIKH ThIcsiueneTus. Bropoe HazBaHue 3Toro akropa — BO3pacT.

Paznnuator abcontoTHBIA U OTHOCUTENBHBIA BO3pacT MoyBkl. [lepBriii n3mepsercs
0T Hauyana (OpPMHUPOBAHMS IOYBEHHOTO IIOKpPOBa JIO HAIIMX JHEH. BonbmmHCTBO
COBPEMEHHBIX MOYB 00pa30BaNUCh B YETBEPTUYHBIA Mepuo]l (OKOJIO 2 MUJUIMOHOB JIET
Ha3an). Ha passutne 1 M muonoponHoro rpyHTa uzaer or 20 mo 80 Twicsu yer (B
3aBHCHUMOCTH OT KJIMMaTHUYECKOI 30HBbI).

OTHOCHUTENBHBII BO3PACT — 3TO CKOPOCTh (hopMHUpOBaHUs MOUBbI. OHa OTIMYaeTCs
B pa3Hble MEepPUOJIbl, 3aBUCUT OT U3MEHEHMsI BIAKHOCTU U TEMIIEpaTypbl Ha MPOTSKEHUU
JeT, Iepro/ia ri1o0anbHOro MOXO0J0JaHHsI WIIM TOTETICHHS.

JlesiTeJIbHOCTD YeJI0BeKa

YenoBek Hayan BIMATH Ha IOYBY, KOIZIAa 3aHSUICA CEIBCKUM XO3SICTBOM.
[Iponsouwio 310 okojo 10 ThICSY JleT Haszal. BiusHue TOBBICWIOCH B TMOCIEIHUE
CTOJIETHSL.

AHTpPOIIOT€HHBbIE U3MEHEHUS CBA3aHbI C BHIPYOKOI! JIECOB, OPOILIEHUEM MYCTHIHHBIX
3eMelb U OCyLIeHHeM 00JI0T. B pe3ynbraTe MeHseTCs CTPYKTypa pacTUTENIbHOCTH, BOAHBIH
pexuM. IIpu BeneHHMM CEIBCKOrO XO34MCTBA B TPYHT BHOCATCS MHUHEpPAIbHBIE U
OpraHuveckue ynoOpeHHus, XUMUKAThl Uit OOphObI C BpeOUTeNsIMH M copHskamu. [lpu


https://gruntovozov.ru/chasto-zadavayemiye-voprosy/kak-obrazuetsya-pochva/faktoryi-i-usloviya-pochvoobrazovaniya/
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yOopke ypokasi ¢ moJieii BBIBO3UTCS OoJbIlas 9acThb 3€JIEHOM Macchl. BepxHuil cioit
TPYHTa NOCTOSIHHO BCIIaXHUBAETCS.

Bnusane uyenmoBeka ObIBa€T TOJOXKHUTEIBHBIM M OTpUIATeNbHBIM. [lpu
HENpPaBWIbHOM 00paboTKe TMOYBBl JAETPAIUpYIOT, HX IIogopoaue mnaaaer. Ecnwu
IPUIEPKUBATBCA BCEX IPAaBWJ yXOJa 3a T'PYHTOM, €r0 XapakTEpUCTUKU YJIydllarcs, a
YpOKaiHOCTH OyJIeT pacTu.

Tun nousooéopazoeanua (no W.II. I'epacuMOBY) — 3TO CIOXHBIA KOMILIEKC
B3aMMOCBS3aHHBIX U B3aUMOOOYCJIOBIEHHBIX XUMUYECKUX, (PU3NUYECKUX, OUOIOTHUECKUX
ABJICHUN W TPOLIECCOB IPEBpAILEHUS U TEPEMEIICHUs BEIIECTB M JHEPrUU B IIOYBE,
KOTOpBIE MPHUBOIAT K AuddepeHuranuu HoYyBeHHOro mnpoduis u (OPMUPOBAHUIO
OIPEEIICHHBIX TUIIOB IIOYB.

Tunsl mMoyBOOOpa30BaHUA ACNATCS HA 2 2pynnbl MO XapaKTepy KIMMaTHYECKHX
YCIIOBUH, JUIs1 KOTOPBIX OHU XapaKTEPHBI:

1.Tunel mOYBOOOpPA30BATEIBLHOTO MpoIecca OOpeasbHOTO  (XOJOJHOTO U
YMEPEHHOT0) KJIMMaTa — 3/1€Ch BBIICSIOTCS TO30IUCThIN, OOJIOTHBIM U JEPHOBBIA THITBI
oYBOOOpa30BaHMUS.

2. Tunel MOYBOOOPA30BATENBHOIO IMPOLIECcCa TEIUIOrO KJIMMaTa — COJIOHLOBBIA U
JATEPUTHBINA THUIIBI.

IMoa3oucThIii THI TOYBOOOPa30BaHUs. XapaKTepeH AJIs JECHOM PAaCTUTEIbHON
30Hbl YMEPEHHBIX HIMPOT: TAaWTH, CMEIIAHHBIX U IIMPOKOJIUCTBEHHBIX JIECOB, B YCIOBUAX
BJIQXKHOTO KJIMMaTa, OCOOEHHO 3HEPIUYHO Ha Oe3KapOOHATHBIX MATEPUHCKHUX IMOpOAax.
OcHoBHBIE TOYBOOOpPa30BaTEIbHBIC MPOIECCH — (OPMUPOBAHUE JIECHOM MOJCTHIIKH KaK
OCHOBHOT'O MCTOYHHMKA I'yMyca, KOTOpPOTO B TOpH30HTE A coxaepxurcsa Bcero 3,5-4%, a
TaK)K€ 3aKJIK0YAeTCs B MHTEHCHBHOM pa3pylIEHHM MHHEPAJIOB MOYBbI B HUKHEH 4acTH
TOPH30HTAa A TOJ BIMSHUEM OPTaHUYECKUX KHUCIOT ((QYIbBOKUCIOT), U B HE MeEHee
WHTEHCHUBHOM BBIHOCE O00pa30BaBIIUXCS MPOIYKTOB Pa3pyIICHUs U3 BEPXHUX TOPU30HTOB
B HIDKHUE [IponyKThl paspylieHus - OpraHuKa, KPEMHEKHUCIOTbI, THUIPOKCHUJIBI XKelle3a U
QIIOMHUHUS, MAPTaHLa, CEPBI U Ap., AKKYMYJIUPYIOTCSA B TOPU30HTE B.

[Tpu 5TOM NMOYBEHHBIN NPOPUIb UMEET CIAEAYIOIEE CTPOCHUE:

Ap — MomHocTh 0-5¢M, 5ecHas NOACTHIKA, COCTOUT M3 MOJypa3IOKUBIIETO
PacTUTENBLHOrO ONaja.

A1 — T'yMyCOBO-aKKyMJISITUBHBIN, TEMHO-OKpalIEHHbIN, MOITHOCTBIO 10-20 cMm.

Ay — DIIOBHANIBHBIN WM TOA30JIUCTHIN, UMEET OEIeCOBATYI0 OKPACKY, CIOMCTYIO
CTPYKTYpY, COCTOUT U3 KPEMHE3EMA WU KBapLia, PhIXJIbIN.

B — wumoBHanbHBIE TOPU3OHT, MMEET Oypyl0 WM KpacHO-Oypyr OKpacky,
IUIOTHOE CJIOXKEHME, XapaKTEPHO BBINAJACHUE B OCAJ0K COCIMHEHUH jKele3a W MapraHua
(T.H. HOBOOOpA30BaHMS TOYBHI) B BHUJI€ TOPOIIMHOK, OOOOBHHOK WM TPOCIONKOB. OHU
Ha3bIBAIOTCSI COOTBETCTBEHHO OPTIITEWHBI U OPT3aH]IbI.

C — maTepuHCKas mopoja.

[Tpu 3TOM POPMHUPYIOTCS TOA30IUCTHIE TTOYBBI MITU TTOA30IIbI
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[Tpoduns noa30ma Taiiru

BogorHblii THI mo4YBoOOpa3oBaHusi. OCHOBHBIMH YCIOBUSIMH TIPOSIBIICHHS
OOJIOTHOTO THUTIA SBISETCS MEpPeyBIaKHEHHE MOYBBI 32 CYET 3aCTOS MOBEPXHOCTHBIX BOJ
WK OJTU3KOTO 3aJIeTaHus TPYHTOBBIX BOJ M HAIMYHE OOJOTHON PaCTUTEIBHOCTH.

Cytbi0 0OJOTHOrO MOYBOOOPA30BATEIBHOIO TMpoliecca SBISETCS O0COOEHHAs
TpaHchopManys B aHA’POOHBIX YCIOBHSX PACTUTENBHBIX OPraHUYECKHX OCTaTKOB
(TopdoobpazoBaHus) 1 MUHEPAILHOM YaCTH MOYBHI (OTJICEHUS).

Topdoobpa3zoBanue — HTO TMPOIECC HAKOIUICHWS HAa TOBEPXHOCTH TOYBBI
HEPA3JIOKHUBIIUXCA WM TOJTYPa3JIOKHUBIIUXCS PACTHTEIBHBIX OCTAaTKOB B YCIOBHUSX
nebunuta Kuciaopoga. B TopdooOpa3oBaHMM NPUHUMAIOT ydacTHE Takue OOJIOTHBIE
pacTteHusi, Kak c(arHoBble MXH, 3eJICHBIH MOX KYKYIIKHH JI€H, OCOKH, KaMBIII, pOTro3,
KITIOKBA, OaryJibHHK, U3 IEPEBHEB M KyCTAPHUKOB — HMBA, 0JIbXa, Oepe3a, CoCHA U Ip.

OryieeHne — HTO CJIOXHBIM OMOXMMHMYECKHH BOCCTAaHOBUTEIBHBIA IpOILIECC,
KOTOPBIi ~ TPOUCXOAUT B  aHAOPOOHBIX  YCIOBUSAX TMPH  YYaCTUU  aHadIPOOHBIX
MHUKpPOOPTraHU3MOB, MPU 3TOM OKHCIEHHBIE (OPMBI COAEPKAIIUXCS B MOYBE METAIJIOB
NepexoasT B BOCCTAHOBJIECHHYIO (hopMy.

BbonoTHbie MOYBBI OOBIYHO XapaKTEPU3YIOTCS CIEAYIOIIMM CTPOSCHHEM MOYBEHHOTO
npodus:

T — TOpdsHBI TOPU30HT MOIIHOCTBHIO O HECKOJBKHUX IECSITKOB M, COCTOUT W3
MOJTYPa3NIOKUBIIUXCSI PACTUTEIBHBIX OCTATKOB

A — aKKyMYJSITUBHO-TIEPETHOMHBIN TOPU30HT, MaJIOMOIIHBIN OypsIid, 10 10 cM niun
MOYTH OTCYTCTBYET.

G — rneeBblil TOPU3OHT, BSA3KUH BO BJIAKHOM COCTOSIHUHM, HMEET CEPO-TOIYyOYIO HITH
Cepo - 3ENeHYI OKpacKy, MOIHOCTh 10 40 cM. B Buae HOBOOOpa3oBaHUU W3BECTHBI
COEIMHEHUS ’Keje3a Oyporo IBeTa B BHJE MATEH WM ISTHA U MPUMa3Kd OKHCIEHHOTO
¢docara Mean — BUBHAHUTA WM OMPIO3HI 3€JIEHOBATO-TOIYOOTO 1IBETA.

C — maTepuHCKas mopoja.



TyHOpoBoO-rneesble

[ ] -
[Ipodwts nepeyBIaKHEHHOW TYHIPOBO-TJICEBOM ITOYBHI.

JlepHOBBIi THII TOYBOOOPA30BAHUSL XapaKTEPU3YETCS MPOSBICHUEM JIBYX
BO)XHEHIINX NOYBOOOPA30BaTENIbHBIX IIpollecca — JIEPHOBOIO M T'yMYCOHAKOIUICHHS.
Nmenno mnpu nanHOM THIE (OPMUPYIOTCS CaMble IUIOJOPOAHBIE TOYBBI MHpa —
YEPHO3EMbl. JTOT IPOLECC MPOSBIAETCA B YCIOBUSX YMEPEHHOIO KOHTHHEHTAJIBHOIO
KJIUMaTa TPaBSHUCTBIX CTEMEed M MX AaHAJIOrOB, YTO MPUBOAUT K MaKCHUMaJbHOU
AKKYMYJISILIUM OPTaHUKHU.

JlepHOBBIN TpoIlecC CBOAWUTCS K HAKOIUIEHHIO B BEpXHEH YacTH TOpHU30HTa A
MOJIYpa3JOKUBIIEHCS B YCIOBUAX  KOHTUHEHTAJIBHOTO  YMEPEHHOrO0  KJMMara
OPraHUYeCKOW Macchl KOpHEN pacTeHui. [Ipu 3TOM MOIIHOCTH JAHHOT'O TOPU30HTA MOMKET
JocTUraTb 10 30 cM. B BepxHeH uYacTM TOpH30HTa (OpMUpPYETCS CII0XKHO
mQpepeHIIMPOBaHHBIA JIEPHOBBII TOPU30HT, KOTOPBIH Ha 50% COCTOMT W3 KOpHEH
pacTeHul B HUYKHEN 4acTH, a BEpXHEH 4acTH MPEJCTaBIEH OPraHUKON CTEMHOTO BOMIIOKA.

B ropusonTe A naeT MHTEHCUBHOE HAKOIJIEHUE COOCTBEHHO r'yMyca M HaKOIJIEHUE
€ro B BUJI€ MOLIHOIO 1epecHOUH020 20pu30Hma (MOIIHOCTBIO 0 | M) HHTEHCUBHO-UYEPHOM
okpacku. ConepaHue TyMmyca B HEM CaMO€ BBICOKOE M3 M3BECTHBIX B MHpe — 10 7,5-8,5%.
HakomyieHne TYMHMHOBBIX KHUCJIOT HOPUBOJAUT K OTCYTCTBHUIO pa3pylLI€HUS MHUHEPAJIOB
MEXaHWYECKOM 4YacTH MOYBBl. B pe3ynbrate dYero s 4YEpHO3EMOB XapaKTEPHO
HaKOIJICHHE MUHEPAJIOB U YaCTHIl IITMHUCTON U MIMCTOM (paklnu, B pe3yabTaTe yero ux
MEXaHUYECKUH COCTaB JOBOJBHO TSKEIIBIN.

Crpoenue npopuiis 4epHO3EMOB

Ag - cTenmHOW BOIUIOK, MOJypa3joXKUBLIasCsl CTEMHas pacTUTENbHas Macca
MOILHOCTBIO J10 5 CM.

[l — NepHOBBIN TOPU30HT YEPHOU WIIM TEMHO-CEPOM OKPACKH, COCTOUT U3 KOPHEBOMU
M10JTypa3JIOKUBILIEINCS MAacChl CTENTHBIX TPAaB U 36PHUCTBIX MEXaHUUECKHUX arperaros.

Aj] — TeperHoiHO- aKKyMYJSITUBHBIA TOPHU30HT YEPHOTO IIBETA, XUPHBIA Ha
OILlYTIb, KOMKOBATBIH, INIMHUCTBIA, MOLTHOCTBIO 10 1 M.

Ay — mepexOAHBbIH WIM SJIIOBUAJIBHBIA TOPU30HT, WHOTJA BBIIEISETCS Y
OIOJ30JIEHHBIX YEPHO3EMOB.

B — wimoBHaNbHBIA TOPU30HT, TEMHO-OYpBIM, MEpexoa K HEMY IOCTETICHHBIMH,
mourHbld, 10 80-100 cM, UIOTHBIN, 34€Ch MOTYT NMPUCYTCTBOBAaThH HOBOOOpa3OBaHHUS
KapOoHaTa KaJbIUs B BUJIC TaK Ha3bIBAEMOU OEJIOTIIa3KH.



C — maTepuHCcKas Hopoz[a
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[Ipoduns yepHO3eMa OOBIKHOBEHHOTO

CojioHleBaTBIi  THI TIOYBOOOpA30BaHUS  XapakTepeH i objactedt ¢
3aCYILIUBBIM KIMMAaTOM, YMEPEHHBIM MU TEIUIBIM, U OTIMYAETCS Pa3BUTHUEM JIBYX THUIIOB
MIOYBOOOPA30BATENBHBIX TIPOIIECCOB — COJOHIIOBOTO TMPOIECCa W CIWUTU3AIUH  HJIH
VILUTOTHEHUS T1OYB.

ComonmnoBerid  miporiecc. CoiM BCTpEYalOTCS B BHUJAE INPUMECEH K TIMHHUCTHIM
MUHEpajaM B IOYBaX apuUIHBIX 30H. Hambornee mmMpoko pacmpocTpaHEHBl B MOYBAX
KapOOHAThl (KaJBIUT, JOJOMHT, COMa); Cynb(aThl (TUIIC, TEHAPIUT); XJIOPUIABI (TATHT).
Bonpiioe konmuecTBO colielt XapaKTepHO MJsl MOYBOOOPA3YIOMIMX TMOPOJ, SBISIOIIMXCS
JPEBHUMH MOPCKHAMH OTJIOKEHUSIMH.

[Ipu BeImasieHnu aTMOCGHEPHBIX OCAIKOB HIIM MOJAbEME TPYHTOBBIX BOJ ATH COJU
MOTYT TEpPEXOJWTh B PACTBOPUMOE COCTOSHHE (OCOOCHHO XJIOPUIBI HATpHUs) U B
MOCIICACTBHH BHIMA/IaTh B OCAJIOK B PA3IMUYHBIX YACTSAX MOYBEHHOTO MPOdUis, 4pe3MepHo



ymioTHssl nouBy. YcraHosineHo K.K. TI'exmpoiinieM, ecnu coiau HaTpusi IPOMBITHI Ha
rIyouHy 1ouBbI A0 15-20 cM, TO Takyro MOYBY CJIEAYET HA3bIBATh COJIOHYOM, a €CITU COIH
HaTpusi 00pa3yloT MOBEPXHOCTHYIO OENOBAaTYI0 KOPKY Ha MOBEPXHOCTH IOYBBI, TO 3TO

COJIOHYAK.
TUNUYHBINA COJIOHEL UMEET CIEAYIOLIEE CTPOCHUE:
A - TyMyCOBO-A/IIOBHAJBHBIA TOPU30HT KOMKOBATOM WM IJIACTUHYATOU

CTPYKTYpBI, CIIO€BaThIi, OoJiee JIETKOTO MEXaHHMYECKOrO0 COCTaBa, YeM HIDKE
pacmoJIOKEHHBIM  TOpu30HT. LlBeT cBeTno-Oyphii, Oypblii WM  OypoBaTO-CEephIit
(xamTaHoBbIit ), MOIIIHOCTH TOPU30OHTA 70 25 CM.

B Na - CONIOHIIOBBIN TOPHU30HT 00JIE€ TEMHOM OKPACKH — TEMHO-OYpBIi Wi OyphIi
CTOJIOYATOU CTPYKTYpPBI, B CYXOM COCTOSIHUM IUIOTHBIM, TPEIIMHOBATHIM, BO BIAKHOM —
BSI3KHI, 0€CCTPYKTYPHBIHN, MaKYIIIHICS.

B - moaconoHnoBeIid TOPU30HT 00JIee CBETION OKPACKH, OOBIYHO COAEPIKUT THIIC U
KapOOHaThI B BUJIE O€JIOrIa3Ku, )KypPaBUMKOB, CTSDKEHUN, TICEBAOMULICIHS U AP.

Cc — 3acoseHast MaTepuHCKasi IOpoJa.

JlaTepuTHBIN TUI TOYBOOOPA30BAHUS XapaKTEPEH AJI PErMOHOB KapKOro KJIMMara
BIIQXKHOTO WJIM TIEPEMEHHO BJaXKHOro. JlaTtepuTHble T1OYBBI (OPMHUPYIOTCS HaA
MATEpUHCKUX TOPHBIX TIOPOJAaX MarMaTHYecKoro M MeTaMop(UYEecKOro TreHe3uca.
Benymmit mouBooOpa3oBaTeNbHBIM MPOIECC — JIATEPUTHBIA. MIMEHHO OHM NPUBOIAT K
Nepexoqy B pacTBOPUMOE COCTOSHME COEIMHEHHMH jKelle3a W aJIFOMUHUA, KOTOpPBIE
NPHUIAIOT TI0OYBE CHEIU(PUYECKYI0 OYypOo-KpacHYIO WM JKEeNTo-Oypyro OKpacky. B
3aCYLUIMBBIA CE€30H WJIU O] BO3/IEMCTBUEM IPYHTOBBIX BOJ B CPEAHEN YACTU MOYBEHHOTO
npoduas TPOUCXOAUT BBINAJACHUE B OCAJOK KOJIJIOMJIOB yKa3aHHBIX METAJJIOB a TaKXKe
CUJIMKATOB C MX IMOCIEAYIIIMM BBICBIXaHHUEM M ciauTh3auuend nous. .Ilpoucxoaut
dbopMHUpOBaHKME TTPOYHOTO MAHIUPS — JiarepuTa. KOoTOpslii MHOTIa OXBAaTHIBAET U BEPXHUE
MIOYBEHHBIE TOPU3OHTBHI.

KpacHo-0ypas naTepuTHas mouBa UMEET CIIEAYIOLIEEe CTPOEHUE:!

A — Ir'yMyCOBBIH TOPU30HT, MAJIOMOIIHBIN, Oypoil OKpacku, MOIIHOCTHIO 70 15-20
CM, KHUCIIOH peakiuu, 00 THEHHBIN OCHOBAHUSIMHU.

B — kpacHOo-Oypslii, pbIXJIbIiA, OOOTAIICHHBIN COSAMHEHUSAMH Kelle3a U alfOMUHUSA,
MOIIHOCTEHIO 10 20-60 cMm.

L-narepuTHBII TOPU3OHT, OYEHb IUIOTHBIM, MOXOXKUH HAa KpacHBIA KHUPIIHUY,
HNaHIUPb U3 COSAMHEHMH Kene3a, alFOMUHUSI U CUJIMKATOB. MOITHOCTBIO O HECKOJIBKUX
JECSITKOB M.

C — MaTepuHCKasl mopoja.

®dopma npeacTaBiieHus pe3yJabTaTa: OTYET 00 ONPEICIICHUH TUIA MTOYBOOOPA30BaHHUS
o0pasiia u XxapakTepuCTUKa (GaKTOPOB , BIUSIONIMX HAa TOYBOOOpa30BaHUE

Kpurepun onenkn:

O1eHKa «OTJIIMYHOY BHICTABIISIETCS:

— coJiepaHue paboThl COOTBETCTBYET 3a/laHHON TeMaTHKe, OOy4YaroIIMHCs MOKa3bIBaeT
CHCTEMHBIE U MTOJIHBIE 3HAHUSI U YMEHHUSI 110 TAaHHOMY BOIIPOCY;

— pabota opopmiieHa B COOTBETCTBHH C PEKOMEH/IAIMSIMU TIPETI01aBaTEeIs;

— 00BeM paboThl COOTBETCTBYET 3a/IaHHOMY;

— MaTepHuall M3JI0)KEeH YeTKO, PallMOHAJIbHO, OTPaKEHA CIIPABEUIMBOCTb U NPaBAUBOCTD
BBIBOJIOB.

O1eHKa «XOPOIIIOY BBHICTABIISETCS:

— coJiepaHue paboThl COOTBETCTBYET 3a/1aHHON TEMATHKE;

— oO0ydJaromwiicst JOMyCKaeT HeOObINEe HETOYHOCTH WM HEKOTOPhIE OMIMOKH B JJAHHOM
BOIIpoOce (HEOTHOPOJHAsE BEIOOPKA);



— MarepHuall M3JI0XKEeH YeTKO, pallMOHAILHO, OJHAKO B BHIBOJAX HE BE3/I€ MPHUCYTCTBYET
CTPaBEITUBOCTD ¥ MPABINBOCTb.

— B oopMIICHUH pabOThI JOMYIICHB HETOYHOCTH;

— 00beM paboThl COOTBETCTBYET 3aJJaHHOMY I HE3HAYUTEIHLHO MEHBIIIC,

OreHKa «yOBIETBOPUTEIIHHO)» BBHICTABIISICTCS

— coJliepaHue pabOThl COOTBETCTBYET 3aJlaHHOM TEeMaTHKe, HO B paboTe OTCYTCTBYIOT
3HAYHUTENBHBIC AJIEMEHTHI 110 COJCPKAHUIO PaOOTHI HIIM MaTepHall 10 TeMe U3JI0KEH HEJIOTHYHO,
HEUYETKO MPECTABICHO OCHOBHOE COJIEPKaHKE BOTIPOCaA;

— pabota opopmiieHa ¢ ommOKaMu B 0(hOPMIICHUH;

— 00beM pabOThl 3HAYUTEIHHO MEHbBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4ecKUM pe3ysibTaTaM aHalln3a).

OreHKa «HEYIOBIETBOPUTEIHHOY BHICTABIISICTCS

—HE PacKpbITa OCHOBHAS TeMa pabOThI;

—o(hopmiieHne paboThl HE COOTBETCTBYET TPEOOBAHMS MIPETIOAABATEIIS;

—00BbeM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 5. ®U3UKOXUMUYECKHE H ATPOHOMUYECKHE XAPAKTEPHCTHKH MOYBBI
IIpakTuyeckoe 3ansaTue 11
«Omnpenesienne rpaHyJIOMeTPHYECKOT0 COCTABA MOYBBD).

Leab: TOTYyYUTH MPEACTABICHUE O TPAHYJIOMETPUIECKOM COCTaBE MOYB, €ro Kiaccu(uKaium u
MeToJlaX J1abOpaTOPHOrO HCCIENOBAHMS; OIpPENEIUTh TPAHYIOMETPUUYECKUNH COCTaB IOYBBI,
YCTaHOBUTH OTHOCUTEIILHOE COJIEP)KAHUE B TIOUBE YACTHIL
BoinosiHeHue padoThI cHoco0CTBYET (POPMUPOBAHUIO:
Y0 5 Onpenensatb MEXaHUYECKUH B PU3NYECKUI COCTAB U BOAHBIM PEKUM IIOYB.
MarepunanbHoe obecnieyeHue:
1. OGpa3el MOYBHI B TOYBEHHOM SIIITUKE.
2. bnank onmcanusi 0Opasiia MmoYBHIL.
3. ®apdopoBas CTyIKa U MECTHK.
4. Men3sypka win KoJida ¢ BOJIOH.
5. Bnaxxnble candeTku A pyK.
6. [TonuaTrIIeHOBBIN (MM OyMaKHBIHN ) MaKeT ISl Mycopa.

3aganue: Omnpenenuth MEXaHUYECKUH (TPaHYJIOMETPUYECKUI) COCTaB  KaKJIOTro
TeHETUYECKOro ropu30HTa (IOArOPU30HTA) 00pa3lia MOYBbl METOIOM PACKaThIBAHUS

IMopsi1oK BHINOJHEHUS PA0GOTHI:

Kpatkue TeopeTrnueckue cBeJeHH:

Teépmas ¢a3a mouB W MOYBOOOPA3YIOMIMX MOPOJ COCTOMT M3 YaCTHUI] Pa3THIHOU
pPasMEpHOCTH, KOTOPbIE HA3bIBAIOTCS MEXAHHYECKUMH 3JIEMEHTaMHU. ODTH 3JIEMEHTbl HMMEIOT
MUHEPAJIBHOE, OPraHUYECKOE W OPraHO-MHHEpAIbHOE MPOMCXOXKJIEHHUE, IMPEJCTaBisis coOou
00JIOMKHU TOPHBIX HOPOJ], OT/ENbHbIE 3€pHA NEPBUYHBIX U BTOPHUUHBIX MHHEPAJIOB, I'YMYCOBBIE
BEIIECTBA, COCTUHECHUS OPTaHMYEeCKUX M MHUHEPAIBHBIX BEmeCTB. MeXaHHUECKUE SIEMEHTHI
HaXOJATCS B MOYBE MJIM B MOYBOOOpa3yroleil mopoJie Kak B CBOOOJHOM COCTOSIHMM (Hampumep,
B TIECKE), TaK U COCJMHEHHBIMU B CTPYKTYPHBIE OTIEIBHOCTH — arperatbl (KOMKH) pa3IHaIHON
BEJIMYMHBI, (POPMBI U IpouHOCTH. biin3kue no pasmepy u cBOHCTBaM 4acTUIbl O0BEIUHSIIOTCS BO
bpakunu (Tabnuia 2), Tpu 3TOM BCE MEXAHUYECKHE (PpaKIUU OOBEAUHSIOTCA B JIBE OOJBIINE
rpynmnsl: pusnueckas rimHa (pazmepHocTs yacTull MeHee 0,01 MM) — mi, Menkas U CpemHss
IbUIb U pU3NYecKuil necok (pasmepHocTs yactull 6oiee 0,01 mm).

@pakuuyd MEXaHWYECKUX 3JIEMEHTOB CJIaraloT IOYBBl MM TOPOJAbI B Pa3IUYHBIX
KOJIMYECTBEHHBIX ~ COOTHOMIEHWsX.  OTHOCHTEIbHOE  COJEpXaHWe B  TOYBE  WIH
noyBooOpa3youieil mopoje (BbicymeHHol npu temnepatype +105°C) gpakunii MexaHUYeCKHX
DIIEMEHTOB HA3bIBACTCS MEXaHHUYECKUM (TPaHYJIOMETPHYECKHM) COCTaBOM, KOTOPHIH OKa3bIBaeT
Oonblioe BAMSAHME Ha no4BooOpa3oBaHuMe. OT MEXaHMYECKOr0 COCTaBa IIOYB U
MOYBOOOpA3yOIMUX TMOpOJ B OONBIION CTENEHW 3aBHCUT HMHTEHCHBHOCTH  MHOTHX
OYBOOOPA30BATENbHBIX IPOLECCOB, CBA3aHHBIX C IpEBpallleHHEeM, IepeMEIIeHueM |
HaKOIIJICHHEM MWHEpPAIBbHBIX U OPraHWYEeCKUX COCIMHEHWI B mouBe. B pe3ynbTare B OJHHX U
TeX K€ MPUPOAHBIX YCIOBUAX U3 MOPOJ Pa3HOI0 MEXaHMYECKOTO COCTaBa (POPMHUPYIOTCS MOUYBBI
C HEOJIMHAKOBBIMHU CBOCTBaMHU.

MexaHU4ecKUi COCTaB OKa3bIBae€T CYIIECTBEHHOE BIMSHUE Ha BOJHO(U3HUECKHE,
(bU3NKO-MEXaHNYEeCKHEe, BO3AYIIHBIC, TEIJIOBBIE CBONCTBA, OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC
YCIIOBHS, MOTJIOTUTENbHYIO (COpOIMOHHYIO) CIOCOOHOCTh, HAKOIUIEHWE B IOYBE TyMmyca,
30JIbHBIX 3JIEMEHTOB, a30Ta U, KaK CJIEJICTBUE, HA CEIbCKOXO03HCTBEHHOE HCIOJIb30BAHKE TIOYB.

Tak, mouBbl ¢ OOJBIIMM COJACPXKAHUEM TJIMHUCTBHIX (MJIOBATO-TIBUIEBATHIX) YaCTHUI]
OTNMYaloTCsl 0ojiee BBICOKOM  CBSI3BHOCTBIO M BJIArOEMKOCTBIO, JIydlle oOecredeHbl
NUTATEIbHBIMU JIEMEHTaMH U Ooraue rymycom. OHaKo arpuKyiabTypHas 00paboTka 3TUX MOYB
TpeOyeT OOJBIIMX DSHEPreTMYECKUX 3aTpaT, I[O3TOMY TaKHe IIOYBBl IIPHUHATO HAa3bIBATh
TOKETBIMU. [10uBBI ¢ OOJIBIIMM COJEpKAHUEM IEeCUYAHBIX YacTHIl (JIETKHE NOYBBI), HAIPOTHUB,
MMEIOT BBICOKYIO BOJONPOHUIIAEMOCTh (M3-32 OONBIICH MOPUCTOCTH) U HU3KYIO BIAro&€MKOCTb,



o0eHeHBl TyMYCOM U DJJIEMEHTaMH T[HTAaHUS PACTCHHH, O0JagaloT HE3HAUYUTEIbHON
MOTJIOTUTEIIBHON CITOCOOHOCTHIO, HO JIETKO TOAIAI0TCS 00paboTKe.

Tabnuua 2
@paky MEXaHUYECKUX 3JIEMEHTOB U UX COCTaB
®pakuuu PazmepnocTs (hpaximii, MM Cocras
MEXaHUYECKUX
9JIEMEHTOB
Kamuu boinee 10 MIPEUMYIIECTBEHHO OOJOMKH TOPHBIX

nopoa (MOYBBI M TIOPOJBI BATYHHBIE,
TaJICYHUKOBBIC U IICOCHYATHIC)

['paBuit 1,5-10 00JIOMKM  TOpOJ M TEPBUYHBIX
MUHEPAJIOB
ITecok 0,05-1,5 00I0MKH MEPBUYHBIX MUHEPAJIOB,
NpeXJe BCEro KBapma M MOJIEBBIX
ITIaTOB
[Tbu1h 0,005-0,05 (xkpynHast W | OOJJOMKM  MEpPBUYHBIX  MHHEpaJoB,
CpeIHSIS TBLIH) MPEeKIE BCEr0 KBapma W TOJEBBIX
IINATOB; Il CPEJHEH MBUIM XapaKTePHO
TaKKe MOBBIIIICHHOE cofiep kaHue

CIIIOANCTBIX MUHCPAJIIOB

0,001-0,005 (menkas mbLIb

0010MKH NEPBHUYHBIX W  BTOPHUYHBIX

MHHEPAJIOB
Wi 0,0001-0,001  (coOCTBEHHO | MPEUMYIIICCTBEHHO 00JIOMKH
WIINACTast (PpaKIus) BBICOKOIUCIIEPCHBIX BTOPHUYHBIX
Memnee 0,0001 (kom10u/7bI) MHWHEPAJIOB; M3 IEPBUYHBIX MHHEPAJIOB

qamie BCETO BCTPCHAKOTCA KBap1y,
OpTOKJIa3 1 MYCKOBHUT

Bcé MHOroo6pasue mouB M MOYBOOOPA3yIOUIMX IMOPOJA MO MEXaHWYECKOMY COCTaBy
MOKHO OOBEIUHUTH B IPYIIBI C XapaKTEPHBIMU JUUISl HUX (DU3HUECKUMHU, PU3UKO-XUMHUECKUMU
U XUMHYECKMMM CBOMCTBaMH. B OCHOBY 3TOro rpynmnupoBaHHs IOJIO)KEHO COOTHOLIEHUE
¢uznyeckoro necka U Guanyeckoi ruHbL. 110 COOTHOLIEHUIO COMEpKaHUs YaCTULl Pa3IMUHON
BEIMYMHBI (IVIaBHBIM 0Opa3oM, 1o cojepxkaHuto yactull Mmenee 0,005 MM) mouBBl U
OYBOOOpa3yIoIIUe MOPOAbl MOAPA3JACIAIOTCS Ha CIEAYIOLME KpPYMHbIE TPYNNbl — MECKH,
CyIiecH, CYTJIMHKH U TTIMHBI (Tabmuna 3).

Tab6numa3

['pynnbsl ¥ TOATpYHIbl MOYB M TMOYBOOOPA3YIOUIMX TMOPOJ IO MEXaHHYECKOMY
(rpanynmomeTrpudeckomy) coctary (1o B.B. Jlo6pososnbckomy, 2001)

['pynmel [Toarpymmel Conepxanne yactun (%)
menee 0,005 ™M (menkas
MIBUTH U WJT)
I'nmnuaa TsKEas bonee 60
JIerKas 30-60
CyrnuHOK Tsoxenbrit 20-30
cpenHuit 15-20
JIETKUN 10-15
Cymnechb TsDKETas 6-10
JIerkas 3-6
IIECOK Menee 3




WNHorpa BBIAEHSAIOT CKEJIETHBIM MEXAHUYECKUN COCTaB, KOTJa MOYBEHHAs Macca COCTOUT
13 00JIOMKOB TUJIOTHBIX TOPOJ (Xpsiil, 1me0eHb, TajdbKa, BaJyHbl), CMEIIAHHBIX C MEJIKO3EMOM.
Ecin  orOpocuth KpymHBIE (CKEJIETHBIE) JJIEMEHTBI, TO OCTallbHAs TOYBEHHAs Macca
0OHapyXMBaeT CBOMCTBA OJIHOM U3 MEPEUUCICHHBIX B Ta0nuie 3 rpynn (MOATrpyI).

CooTtHomieHne OOJOMOYHBIX YacTHIl B MOYBOOOPA3yIOUIMX IOPOJAX Pa3HOTO
MIPOUCXOXKICHUS OMpeesseT MEXaHUYECKUH COCTaB Pa3BUTHIX M3 HUX MOoYB. M3 cymecuyaHbix
(HampuMep, aJUTIOBHAIBHBIX (PEYHBIX) WM J0JIOBBIX (0Opa30BaHHBIX JESATEIBHOCTHIO BETPA))
MOYBOOOPA3yIOIIUX MOPOJ 00pa3yloTcsl CylnecyaHble OYBbI, U3 CYTJIMHHUCTHIX (QJLTIOBUATIBHBIX,
JEMIOBUATBHBIX  (00pa30BaHHBIX MPU TUIOCKOCTHOM CMBIBE Ha CKJIOHAaX) WU HWHOTO
MPOUCXOXKACHUS) IOPOJI — CYTJIMHUCTHIE MTOYBBI.

CymectByeT HECKOJIbKO croco0oB oIpeesIeHUs MEXaHUUYECKOT 0
(TpaHyJIOMETPUYECKOT0) COCTaBa IMOYB M MOYBOOOPA3YIOUIUX IMOPOA — OT OTHOCHUTEIBHO
CIIOKHBIX METOJIOB C WCIOJB30BAHUEM CIEIHAIBLHOTO O0OpyHOBaHUsS (CEAMMEHTAIMOHHBIN
aHaJIU3, OCHOBaHHBINA HAa 000COOICHUH YaCTHI] BCJIECTBUE HEOJUHAKOBOM CKOPOCTU OCAXKICHUS
(cenMMEHTalMM) MUX B BOJIE B 3aBUCUMOCTH OT MAacChl UM BEJIIMYMHBI: CKOPOCTH OCAKJICHUS
yactuubl (V) nponopruonansHa e€ paauycy (R) Bo Bropoii crenenu, T.e. V = f(R?) (3akoH
Crtokca); CHUTOBBIA TpPaHyJIOMETPUUECKUN aHAIN3, IIMPOKO MPUMEHSEMBIA U1 OMpeeeHUs
MEXaHMYECKOTO COCTaBa MEeCYaHbIX U CYNECUaHbIX MOYB MPU MOMOIIH CTaHIApTHOTO Habopa CUT
C TOCJICAYIONMM B3BCIIMBAHUEM BBIICICHHBIX (paKUIuid; aHAIU3 MO MeToay PyTKOBCKOTO,
MO3BOJIAIOIIMN BBIACTUTh TJIMHUCTYIO, MBUIEBATYI0 U TECYaHyl (paklvy, OCHOBBIBASCh Ha
CIIOCOOHOCTH YacCTHUI[ IOYB U [TOYBOOOPA3YIOIINX [TOPOa Ha0yXaTh B BOJAE, U JPYTHE METO/IbI) J10
MpeleIbHO MPOCTHIX MPUEMOB (HA OIYMb, METOJ PACKAThIBaHMs) ISl OTHECEHMs MOYBBI U
MoYBOOOpa3yoIIeld MOpOAbl K TJIIMHHUCTOM, CyriMHH- 13 CTOH, CymnecdyaHod WM IMecyaHou
rpynne. [locrneaHue MeToAb! MUPOKO MPUMEHSFOTCS B MOJIEBBIX UCCIEAOBAHUAX (B TOM YKCIE Ha
MOJICBBIX YYEOHBIX IMPAKTUKAX) B CHIIy HX IMPOCTOTHI M OBICTPOTHI MPOBEICHUS, OJHAKO WX
pe3ynbTaThl JAIOT JUIIb OPUEHTUPOBOYHOE MPEICTABICHHE O MEXAHMYECKOM COCTaBE MOYBHI
WJIM TIOYBOOOPA3YIOIIEH TOPO/IBI.

3AZJAHHUE

OrnpenenuTh MEXaHUYECKHUH (TPaHyJIOMETPUUYECKHIT) COCTaB KaXKJI0TO TEHETHYECKOTO
rOpu30HTa (MOATOPU30HTA) 00pa3Ia MOYBEI METOJIOM PaCKaThIBaHUS.

MeToauka padoTbl

(1) HeGomnpI1oe komMuecTBO MOYBEHHOTO MaTepuana (00bEM OJHON YaiHOH JIOXKKH),
B35ITO€ U3 OTJIEIHHOI'O FTEHETUYECKOT0 TOPU30HTA (ITOATOPU30HTA) 00pa3iia MOYBbI, OUHIIAETCS
OT MMOCTOPOHHUX MPEAMETOB (BETOUKH, CTEOJIN U KOPHU TpaB, 00JOMKH KaMHEH, YTOJIbKH | T.1.),
aKKypaTHO pactupaercs B (haphopoBoii CTyIKE 10 OJHOPOIHON pacchlm4aToil Macchl U
CMauMBaeTCs BOJAOW M3 MEH3YPKH UITU KOJIOBI 710 TYCTOU BS3KOH (TecTOOOpa3HOM)
KOHCHUCTEHIIUH.

(2) Tlonyyennast Macca CKaThIBaeTCs B MIAPUK TUAMETPOM OKojo 1,5-2 cm.

(3) lapuk packarpiBaeTcs Ha 00Jiee WU MEHEe POBHOM MOBEPXHOCTH (CTOII,
TeTpaJHasi HIOBEPXHOCTh, JIAJJOHb U T.JI.) B IIHYP AJUHON OKOJIO 5 CM U PaBHOMEPHOU TONIIUHON
0KO0JIO 4-5 MM.

(4) Tlomy4yeHHBIH MIHYpP aKKypaTHO CTHOAETCs B KOJIBIIO TaK)Ke Ha Oojiee Wik MeHee
POBHOM OBEPXHOCTH (CTOJI, TETPaJHAs MIOBEPXHOCTb, JIAJI0Hb U T.1.). He nomyckaercs crubanue
B KOJIBIIO TIEPECOXIIETO WU MEPEYBIAKHEHHOTO THYPA: €CIIH IIHYP BBICOX, TO HEOOXOAUMO
00aBUTH HEMHOTO BOJIBI M PacKaTaTh MaTepHaJl BHOBB, €CIIM OH MEPEYBIAKHEHHBIN — ClIerKa
00/IyTh €ro AJIs UCTIapeHUs BOJBI C TOBEPXHOCTH.

(5) o xapakTepy packaThIBaHHS MaTepHalia B MIHYP, €ro MOP(OJIOTHH, HATUYHIO U
TyCTOTE TPEIIMH Ha HEM ONpeeNseTCs MPUHAJICKHOCTh U3Yy4aeMOT0 TOYBEHHOTO MaTepHalia K
TOM UM UHOM TpyIe (MOATrPYIe) MEXaHUYECKOro cocTaBa (Tabauua 4).

Tabnumad

OrnpezeneHrie MEXaHUUYECKOTo (IPaHyJIOMETPUUYECKOr0) COCTaBa MOYBHI U
o4B000Opa3yroIIel MOpoabl METOAOM PAacKaThIBaHUS



Mopdomornueckre 0coOEHHOCTH 00pa3iia MpH pacKaThIBAaHUH ['pynmel 1 moArpynIsl
MEXaHHYECKOTO COCTaBa

He ckarniBaeTcs B apukK IIECOK

OdeHb TPYJHO CKATHIBAETCS B LIAPUK, Jlerkas cymecnp | cymech
JIETKO p3BaJIMBAETCS HA
MEXAHUYCCKUEC DJICMCHThBI

CkatbIBaeTCs TOJIBKO B IIAPUK, Tsoxenas

KOTOPBIN IIPU PACKaTbIBAHUM B LIHYD CyIIeCh

pacchIIaeTCs U Pa3BaInBacTCs

CkartbIBaeTcs B IIAPHUK U IIHYP, Jlerkun CYTIIMHOK
KOTOPBIN pa3BajIuBacTCs Ha CYIJIMHOK

OTACIBHBIC CCTMCHTBI 10
CBOpAaYMBAHNA B KOJIBIIO

CkatbIBaeTCsl B IIAPUK U IIHYP C Cpennuii
YTOHYAIOIIMMUCS KOHLIAMH, KOTOPBII CYIJIMHOK
IIPY CBOPAYMBAaHUU B KOJIBLIO 1a€T
TPELIMHbI U Pa3BAJIMBACTCS Ha

CErMEHTHI
CkatbIBaeTCs B IIAPHUK U IIHYP C Tsoxenpiii
YTOHUYAIOIIUMHUCS KOHIIAMHU, KOTOPBIT CYTJIMHOK

IpY CBOPAUYMBAHHUU B KOJIBLIO HE
pa3BajuBaeTCs, HO 1a€T TPEUIUHbI
pas3IMYHOM IITyOUHBI

CkatbIBaeTcs B IIAPUK U IIHYP C Jlerkasi rmMHa | TJIMHA
YTOHYAIOMIMMUCS KOHIIAMH, KOTOPBIH
IpY CBOPAuYMBAHHUM B KOJIBLIO HE
pa3BaiMBaeTCs, HO JJAE€T OJIHY-TPH
HEeOOJIbIINE U HETNTyOOKHE TPELIHHbI

CkartbIBaeTcsl B IIAPUK U IIHYP C Tsoxenast rmmHa
YTOHYAIOIIUMHUCS KOHLAMHU, KOTOPBIN
IIPU CBOPAYMBAHUU B KOJIBIO
pa3BaJIMBACTCS U HE NAET TPELIUH

(6) Mcxonst n3 MEXaHUYECKOTO COCTaBa ISl KaXKIO0Tr0 FeHETHYECKOTO FTOPU30HTa
(moAropHu30HTA) ONPENENAIOTCS, ONUPAsACh Ha TabauLbl 2 1 3, 00111e 0COOEHHOCTH €ro
MHUHEPAJIOTHYECKOT0 COCTaBa. DTU BbIBOJIbI COMOCTABIISIOTCS C BBIBOJAMHU 00 0COOEHHOCTSIX
MHUHEpaJIOTHYEeCKOT0 COCTaBa, MOJIYYEHHBIMH 110 aHAJIU3y OKPACKU MOYBEHHOr0 00pasiia.

(7) OTpaboTaHHbIi TOYBEHHBI MaTepUal HE BO3BPAIIAETCS OOPATHO B MOYBEHHBIN
ALK, a YAAIAETCS B MyCOPHOE BEAPO WJIU MAKET

JIJ1 HaZIe’)KHOCTH ONPEIENIEHNS MEXaHUUECKOTO COCTaBa M UCKIIIOUEHHUS CITy4aiiHOTO
pe3ysbTaTa HeoOX0JMMO MPOBECTH OMUCAHHYIO BHIIIE MPOLIEAYPY HAa packaTaBaHHE HE MEHEee
JIBYX-TPEX pa3 JuIsl OAHOTO U TOTO e o0pasla.

HTorosslii pe3yJpTaT N0 MEXaHM4ECKOMY COCTaBY KAa:KI0I'0 FeHETHYECKOI0
rOPM30HTA (MOATOPHU30HTA) BIUCHIBAETCS MPOCTHIM KAPAHAAIIOM B COOTBETCTBYIOLLY IO
rpagy 0JaHKa onucaHus 00pa3na MOYBHI.

®opma npeacTaBieHUs pe3yJabTaTa: 3al0JHEHHBINA OJIaHK

Kpurepun onenkn:

OrneHka «OTJINYHO» BBICTABIISIETCS:

— coJepaHue paboThl COOTBETCTBYET 3a/JlaHHOW TeMaTHKE, OOydJaloUIMiics MOKa3bIBAET
CUCTCMHBIC U ITOJHBIC 3HAHUA U YMCHUS 110 JAHHOMY BOIIPOCY;,

— pabota ohopMiIeHa B COOTBETCTBUHM C PEKOMEHJALMAMU IPenojaBaTers;




— 00BeM paboThI COOTBETCTBYET 33JJaAHHOMY;

— MaTepuall U3JI0)KEH YETKO, PAallMOHAJIbHO, OTPaKEHA CIPABEUIMBOCTh W IMPAaBJAUBOCTD
BBIBOJIOB.

O1eHKa «XOpOII0Y BBHICTABIISACTCS:

— coJliep)aHue pabOThl COOTBETCTBYET 3a/IaHHON TEMAaTHKE;

— oOyuaronmiicsi TOIycKaeT HeOOIbIIMe HETOYHOCTH WJIH HEKOTOpBIC ONIMOKU B JAHHOM
BoIpoce (HEOHOPOIHAS BBIOOPKA);

— MaTepuall M3JI0KEH YETKO, PAllMOHAJIBHO, OJTHAKO B BBIBOJAX HE BE3/I€ MPUCYTCTBYET
CIPaBEJIUBOCTD M MPABIUBOCTb.

— B opopMIICHHH PAOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM pabOThI COOTBETCTBYET 33JJAHHOMY WJIM HE3HAYUTEIHLHO MCHBIIIC,

OreHKa «yIOBJIETBOPUTEIBHOY BBICTABIISCTCS:

— coJlepaHue pabOThl COOTBETCTBYET 3aJlaHHOM TeMaTWKe, HO B paboTe OTCYTCTBYIOT
3HAYHUTENBHBIC AJIEMEHTHI 110 COJICPKAHUIO PAaOOTHI HIIM MaTepHall 10 TeMe U3JI0KEH HEJIOTHYHO,
HEUYETKO MPEJCTABICHO OCHOBHOE COJIEPKaHHE BOTIPOCA;

— pabota opopmiieHa ¢ oIMOKaMu B 0(hOPMIICHUH;

— 00BeM pabOThl 3HAYUTEIHLHO MEHbIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadM4ecKuM pe3ysibTaTaM aHalln3a).

OrneHKa «HEeyIOBIETBOPUTEIILHOY BHICTABIISCTCS:

—HE PacKpbITa OCHOBHAs TeMa pabOThI;

—o(hopmiieHre paboOThl HE COOTBETCTBYET TPEOOBAHHUS IIPETIOaBATEIIS;

—00beM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 6. Tunnl nous. Ilnogopoaune mous
IpakTnyeckoe 3ansiTue 12
«OmnpenesieHne U XapaKTepuCTHKA TUIIOB NMOYB»

Lesan: popMupoBaHUE MPEICTABICHUI O 30HATBHOM PACIPEICIICHUH TI0YB 110 TEPPUTOPHH
CTpaHbI  UX OCOOCHHOCTSIX.

BbinosiHeHHe padoThl cOCOOCTBYET (POPMUPOBAHMIO:

Y0 4 OnpenensiTe TUIBI TOYBOOOPA3YIOMINX MOPOJ MO 00pa3nam

MarepunanbHoe obecnieyeHue:

MynbTHMeANIHBIE CPEACTBA XPAaHEHUS, IEpelaun U PEACTaBICHNS HH)OPMALIUHL.
y‘ICGHO-MeTOI[I/I‘ICCKaH AOKYMCHTaNUA, IUAAKTHICCKUC CPCACTBA.

3aganue:
[To npemnoxenHoit kapte P® nare ommcaHue TUNOB MOYB, WX CBOWCTB U YCIOBHH
0YBOOOpa3oBaHus B TaOIHIIE
IMopsaok BhIMOTHEHUS PadOTHI:
KpaTkue Teopernyeckue cBeJIeHH:

OTkpoiite nouBeHHY10 KapTy Poccu B atiiace. HazoBuTe nouBbl. (IpUMEPHBIE OTBETHI).
EcTb 511 3aKOHOMEpPHOCTH B pasMelleHny nous? JlaBaiiTe COBEPIINM IIYTEIIECTBUE 10
IIOYBEHHOM KapTe C ceBepa Ha Ior 110 Teppuropun Bocrouno- EBponeiickoii paBHUHBL. B ropax
IIOYBBI U3MEHSIOTCS, CIIEAYsl 3aKOHY BBICOTHON IIOSICHOCTH OT MOJHOXbS K BeplinHe. Tursl noys
COOTBETCTBYIOT TUITY PACTUTEIbHOCTH.

O/HOBpPEMEHHO MBI C BAMH B T€UEHUE 00BSICHEHHS HOBOM T€MbI, Oy/1eM BBINOJIHAThH
IPaKTHYECKYI0 paboTy. PaboTy OyeM BBINOIHSTH B BUJI€ COCTABICHHSI TaOIUIIbI.

Tunbl 1 CBOMCTBA NOYB Pa3JINYHBIX IPHUPOIHBIX 30H

IIpuponHas 30Ha Tunel nous Conepxanue CaoiicTBa VYcenosus
rymyca TIOYBBI OYBOOOpa30BaH
usi
1 ApkTnueckas 4acTo KpaiiHe MaJIo He Marno renna u
ITyCTBIHS OTCYTCTBYIOT IUIOOPOIHAS pPacTUTEIBHOCTU
W
aApKTHUYECKHE
2. Tynnpa TYHIAPOBO- Majo ManomonHeie, Beunas
rJI€eBbIC HUMEIOT CIION MEp3JI0Ta,
TJIeeBOI NepeyBIaKHEHU
s, HEJOCTaTOK
KHCII0pOJ1a, UX
TOJIIIMHA HE
IIPEBBILIACT
HECKOJIbKO
CaHTHMETPOB.
Jleca 3anuMaroT 0oJbIle MOJIOBUHBI Hallel Teppuropun. [lox necamu
(hOpMUPYIOTCS HECKOJIBKO TUIIOB JIECHBIX MOYB.
3. Taiira MTOA30JIUCTBIE maio 1-2% IIpoMbIBHBIE, Beicokas
BocrouHo- noj KHCJIBIE, BJIQ)KHOCTB, ,
EBponeiickoin CEBEPHBIMU npu MaJIOILJIOAOPOIH KHUCJIBIE,
paBHUHBI TaeKHBIMU M30BITOYHOM bIE pacTUTEIbHBIE
JeCaMu YBIIQKHEHUH OCTaHKH - XBOs




HUJIET TPOMBIB
MO4B,

obpazyercs
OJI30JL
4.Taiira TaekKHO- Majo Manomronopon || Beunas
Bocrounoit MEp3JIOTHbIE HbIE€, XOJIOJHbIE Mep3JI0Ta,
Cubupn 0YBOOOpa30BaH
U€ 3aMeJICHO.
IIpombiBa B 3THX
1IOYBax HeT.
5. CmenianHble JEPHOBO- Oosblie, 4eM B bonee ITpomeIB
I10/130JIUCTbIE IIO/130JIUCTBIX IIJI0JOPO/IHbIE BECHOMH, 0oJIbIIe
PacTUTENIbHBIX
OCTaTKOB
6. cepsie siecHbie || 4-5% Boinee [TpombiB
HIupoKoIuCTBEHH IUIO/IOPOJIHBIE BECHOMH, 0oJIbIIe
bl€ PacCTUTEIBHBIX
OCTaTKOB
7.Crenu YEPHO3EMBI, 10-12% Camble MHoro
KallTaHOBbIE IUIOZOPOIHBIE PacCTUTEIBHBIX
HIOYBHI, OCTaTKOB
3epHUCTast €XXEroJIHO,
CTPYKTYpa MHOT'0 Tera
8. [TomynycThiHM Oypble ryMyca B 9TUX 3aconeHue Cyxo# knumar,
MOJIYMYCTBIHH || TIOYBaX HE TaK || MOYB. DTO pa3peKEeHHbIN
bI€, CEPO- YK U MaJIO, HO || CHHXaeT pacTUTENbHBIN
Oypsle, a 9TH MOYBBI IJI0JIOPOJINE. MOKPOB,
MHOTJa Cyxue, HE0CTaTOK
oOpazyrorcs TIJIOTHBIC U Bnaru. [Ipu
COJIOHYAKH. 0ecCTpYKTYpH HCKYCCTBEHHOM
[ToBbIIEHNE bIE. OpOILLEHUU
COJUIepKaHHE 3€MJIM MOYKHO
COJIEH. 110JIy4aTh
BBICOKHE
ypOXKaH.

BeiBoa: (camoctosTensHo) Ilporecchl moyBooOpazoBaHUs BO

MHOTOM 3aBHCAT OT

KJIIMMAaTHYECKUX YCJIOBHH MeCTHOCTH. KimmaT 3aKOHOMEpPHO CMEHSETCS MO HANpaBJIICHHIO C
ceBepa Ha 1or. B 3ToM HampaBieHUU MPOUCXOAUT U CMEHA MOYB. BriepBbie 3TO AOKa3an pycCcKuit
yuenbli B.B.JlokyuaeB Oomnee 100 ner Hazan. MM ObIIO yCTAaHOBJICHO HATWYWE 30HATBHBIX
TUIIOB MOYB, KOTOPbIE 3aKOHOMEPHO CMEHSIIOT APYT Jpyra ¢ ceBepa Ha tor. OHM COOTBETCTBYIO
TJIaBHBIM IIPUPOAHBIM 30HaM Hanreu CTpaHBbI.

dopma npeacTaBeHHs pe3yJbTaTa: 3aMoTHEHHAs TabIuIa 1Mo MPEAIOKEHHON KapTe

P®

Kpurepun ouenku:
Or1ieHKa «OTJIMYHOY BBICTABISETCS:
— coJlepaHHe pabOThl COOTBETCTBYET 3a/JlaHHOW TEMaTHKE, OOYUYaIOMIMICS TOKa3hbIBACT
CHCTEMHBIC ¥ TTOJTHBIC 3HAHWSI U YMEHHUSI 110 TAHHOMY BOTIPOCY;
— pabota ohopmieHa B COOTBETCTBHH C PEKOMEHIAIMSIMU MTPET01aBaTes;
— 00BeM paboThl COOTBETCTBYET 3aJJaHHOMY;




— Marepuall U3J0KEH YeTKO, PalMOHAIBLHO, OTPAKEHA CIPABEIIMBOCTh U MPABIUBOCTH
BBIBOJIOB.

Or1ieHKa «XOpOIII0Y BHICTABIISCTCS:

— coJliep)aHue pabOThl COOTBETCTBYET 3a/IaHHON TEMAaTHKE;

— oOyuarommiicsi ToIycKaeT HeOOJbIINe HETOYHOCTH MJIM HEKOTOPBIC ONIMOKU B JAHHOM
BoIpoce (HEOHOPOIHAS BBIOOPKA);

— MarepHuall M3JI0KEH YEeTKO, pallMOHAILHO, OJJHAKO B BBIBOJAX HE BE3/I€ MPHCYTCTBYET
CIIPABEIJIMBOCTD U TIPABIUBOCTD.

— B 0pOopMIICHHH PAOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM pabOThI COOTBETCTBYET 33JJAHHOMY WJIM HE3HAUUTEIILHO MCHBIIIE;

O1eHKa «yI0BJICTBOPUTEIBHOY BBICTABIISICTCS:

— coJlepxaHue padoThl COOTBETCTBYET 3a/JlaHHON TeMaTuKe, HO B paboTe OTCYTCTBYIOT
3HAYHUTENBHBIC AJIEMEHTHI 110 COJICPKAHUIO PaOOTHI HIIM MaTepHall 10 TeMe U3JI0KEH HEJIOTHYHO,
HEUYETKO MPEJICTABICHO OCHOBHOE COJICpPKaHNE BOIPOCaA;

— pabota opopmiieHa ¢ oITMOKaMu B 0(hOPMIICHHH;

— 00beM pabOThl 3HAYUTEIBLHO MEHbIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadu4ecKuM pe3ysibTaTaM aHaln3a).

OreHKa «HEYIOBIECTBOPUTEIBHOY BHICTABIISICTCS

—HE PacKpbITa OCHOBHAs TeMa pabOThI;

—ohopmiieHre paboOThl HE COOTBETCTBYET TPEOOBAHMS IIPETIOaBATEIIS;

—00beM paboThl HE COOTBETCTBYET 3aJJaHHOMY.



Tema 6. Tunnl nous. Ilnogopoaune mous
IpakTnyeckoe 3ansitue 13
«A3yyeHne KpynHOMACIUTAOHBIX MOYBEHHBIX KapT»

Heab: 03HAKOMUTHCSA € TEXHUKOU COCTaBJIEHUS KPYITHOMACIITAOHBIX TOUBEHHBIX KapT

BoinosiHeHne padoThI cioco0CcTBYET (POPMUPOBAHUIO:

Yo 1 Yuratp reosnornueckue KapThl ¥ TPOQPHIN CIICIUATFHOTO Ha3HAUCHHS

Y0 4 OnpenensiTe TUIBI TOYBOOOPA3YIOMINX MOPO MO 00pa3nam

Yo 5 Onpenensate MexaHU4eCKUN M (PU3MUECKHUI COCTAB M BOAHBIN PEXXUM TOYB.

MarepunanbHoe obecnieyeHue:
MynbTHMeANIHBIE CPEACTBA XPAaHEHUS, IEpelaun U PEACTaBICHNS HH)OPMALIUHL.
y‘ICGHO-MCTOI{I/I‘IeCKaﬂ JOKYMCHTalUA, JUJAKTUICCKUC CPCACTBA.

3aganue:

N3yuuTh NpenaokKeHHYI0 KPYIHOMACIITaA0OHYIO0 TOYBEHHYIO KapTy U BBIABHHYTb
NPEUIOKEHUST TI0 TpaHCchOpPMAIMK YroJIui, OXpaHbl MOYB OT BOJAHOH M BETPOBOM
9PO3UHU, OPOLIEHMS, OCYLICHMsI, KyJbTYp TE€XHHMKH, XMMHYECKONH MEIMOpaluH I104B,
IIPaBUJIBHOE pa3MELICHHE CEBOOOOPOTOB, COCTAB CEIbCKOXO3AWCTBEHHBIX KYJBTYP,
0COOEHHOCTH arpOTEXHUKH U MPUMEHEHMs yIO0OpEeHUH B 3aBUCUMOCTH OT IMOYBEHHBIX
YCJIOBHM, YIY4IIEHHE CEHOKOCOB M MAcTOUII U T.1I.

IMopsiiok BHINOJHEHNST PAGOTHI:
Kparkue TeopeTrnueckue cBeIeHHS:

Kapmoepaghua nouse —paznen TEHETHYECKOTO ITOYBOBEICHUS, H3yJaroIInit
MOYBEHHBIE KapPTHI, METOJIBI UX COCTABJICHUS M UCTIOIH30BAHUSI.

Macwma6b kapmul — OTIpeNIeNsieT CTeNeHb YMEHBIICHNUS PACCTOSHUN U TUIOMIACH
Ha KapTe IO OTHOUICHWIO K TOPH30HTAJIBHBIM TPOCKIHSIM OTHX PACCTOSIHUHA U
TIoIIaiel Ha MECTHOCTH.

[TouBeHHBIE KapThl MOJAPA3AENsAOT Ha O030pHBIE, MEIKOMAacIITaOHbIE,
cpenHeMacITabHble, KpYITHOMACIITaOHbIE U JIeTaIbHbIE.

O030pHuble (MaciuTad 1: 2 500 000 m Mmenmpye) — 3TO KapThl OOIIMPHBIX
TeppuTOpUi  (MATepUKOB, TOCYIApCTB M  KPYMHBIX TNPUPOIHBIX  PETHOHOB),
UCTIONB3YIOTCS B y4eOHBIX M Hay4HBIX Hesix. OCHOBHOE MX Ha3HAYCHHE — BBISBIICHHE
3aKOHOMEPHOCTEH TPOCTPAHCTBEHHOTO pPa3MELICHUs IOYBEHHOro mokpoBa. Ha
0030pHBIX TOYBEHHBIX KapTax OTOOPaKAOTCS THIIBI, TOATHIIBI, WHOTAA POABI M
npeodagaronii MEXaHHUeCKU COCTaB MOYB.

Meakomacmtadubie (Macmrad ot 1: 1 000 000 o 1: 500 000) xapakTepusyroT
MOYBBl pecnyONIMK, KpaeB W oOiacTei, mpeaHasHaueHbl A MPUPOJHOTO U C.-X.
paiiOHMPOBAHMUs, TOCYJAPCTBEHHOTO YydYeTa 3eMeNlb, PAHOHUPOBAHHS C.-X. KYIBTYP.
MeJIKoMacITaOHbIe KapThl 00j1ee HHPOPMATUBHBIL, IO CPABHEHHIO ¢ 0030pHBIMHU.

Cpeanemacmradnbie (or 1: 300 000 mo 1: 100 000) cocraBastoT ISt
aJIMUHHCTPATUBHBIX pallOHOB, KpaeB, oOmacrteid. OHM CiyXaT Ais TUIAHUPOBAHUSA,
pacripesielieHus MUHEPATbHBIX YIOOPEHUH M XUMHUYECKUX MEINOPAHTOB, BBISBICHUS
MOYB, HYXKIAIOIIUXCS B MEIMOPALIUH.

Kpynunomacmradéusie (ot 1: 50 000 go 1: 10 000) cocTaBistoT JyIsl TEPPUTOPHI
KPYIHBIX XO34UCTB. X NPUMEHSIOT A7 BHYTPUXO3SHCTBEHHOIO 3€MIIEYCTPOICTBA,
Uit TG GEpEeHIIMPOBAHHOTO UCIIOIB30BAHUS PA3IMIHBIX TOYBEHHBIX PAa3HOBHIHOCTEMH,
OOHUTHPOBKH ITOYB, OPOIIECHUS, OCYIICHUS U .

HMetaabHble kKaptel (0T 1:5 000 mo 1:200) cocTtaBistoT sl TEPPUTOPUIA
HEOONMBIIUX  (PEPMEPCKUX  XO3SUCTB, OMBITHBIX CTAHIMM, OMNBITHBIX  TIOJEH,
COpPTOYYacTKOB U Jp.



KpynmHomacmitabHple ¥ JeTajdbHBIE  COMPOBOXKIAIOTCS  CICIHATHHBIMU
KapTorpauueckuMyu MartepualaMu — Kaprorpammamu. Kaprorpamma — kapTa Ha
KOTOPOW HW300paXeH OJWH KAaKOW-TO Mpu3HaK. [louyBeHHBIE KapThl COCTABISIOT
cruenuanuctel [ UTTPO3EMa.

MeToauka KPyMHOMACIITAOHOTO MOYBEHHOI0 KAPTOrpaupoBaHus

Jlis coctaBiieHus: KPYMMHOMACIITAaOHBIX MOYBEHHBIX KapT U COMPOBOXKAAIOIINX HX
MaTepuajoB MPOBOIAT pPa3sHOOOpa3HbIC ITOYBCHHBIC HCCIICIOBAHUS TEPPUTOPHH C
MPUBJICYCHUEM SKCIIETUIIMOHHBIX U JIA0OPATOPHBIX METOJIOB.

B cBsi3u ¢ TeM 4TO pe3ynbTaThl KPYIMHOMACIITAOHBIX MOYBCHHBIX MCCIICIOBAHUM,
UCIONIb3YEMble B OpraHM3alliM, IUIAHUPOBAaHMM M TMPaBWJIBHOM  BEICHUU
CEJIbCKOXO3SUCTBEHHOTO TPOU3BOJICTBA, SIBJISIOTCS TEPBUYHBIM MATEPUAIOM IS
['ocynmapcTBeHHOro 3emiieycTpoiicTBa, ['ocymapcTBEHHOro y4yeTa M OLIEHKH 3eMelb,
COCTaBIICHUS CBOJIHBIX MOYBEHHBIX KapT pallOHOB, oOiacTeil, KpacB M peCIyONHK, K
HUM TPEIbsIBISIIOT BhICOKME TpeOoBaHus. KpynHomacimitaOHble OYBEHHBIE KapThl U
COMPOBOXKIAMOIINEG WX MaTepHalbl JOJDKHBI COJEP)KaTh CBEACHUS O KadecTBe
pacmlpoCTpaHEHHBIX B XO3SIIICTBE MOYB, MX PACIIOIOXKEHUH HA TEPPUTOPUH, a TaKKe
PEKOMEH/IAINHN TI0 PAIIHOHATHFHOMY HCIIOJIb30BAHUIO TIOYB.

Matepuansl ~ KpymHOMAcHITaOHBIX ~ TMOYBEHHBIX  MCCIENOBAHUN  JTOJIKHBI
COJIEpPKaTh PEKOMEHJAIMU [0 CJICAYIOIIUM BOIIpOcaM: TpaHCHOpMAIUs YroJuid,
OXpaHa MOoYB OT BOJHOI M BETPOBOI APO3UH, OPOILIEHUE, OCYIICHUE, KYIbTYP TEXHHUKA,
XUMHUYECKass MEIHOpalus I0YB, TMPAaBUIBLHOE pa3MEIIEHUE CEeBOOOOPOTOB, COCTaB
CEJIbCKOXO3SUCTBEHHBIX  KYIBTYp, OCOOEHHOCTH arpoOTEeXHUKH U IPUMEHEHUs
yIOOpeHUH B 3aBUCUMOCTH OT TIOYBEHHBIX YCJOBHH, YIYYIIEHHE CEHOKOCOB W
[IacTOMUIII.

KpymHomaciTaOHble TOUBEHHBIC HCCIICIOBAHUS JICIIST HA TPU pabOUYuX MepHoIa;
MOJITOTOBUTEIBHBIH, MTOJIEBOI 1 KaMepaIbHbIN.

IMoaroToBUTENLHBIN BKIIOYACT O3HAKOMJICHHE C paHee TPOBEIACHHBIMU
WCCIICTOBAHUSIMH, HAMETKy MapIIpyTOB B COOTBETCTBMM C DPa3MEIICHUEM KYIbTYp
CeBOOOOPOTA U JIPYTUE TIOJITOTOBUTEILHBIC PAOOTHI.

B moJieBoii nepuoj /Ui 3aKiIaabIBaIOT pa3pesbl U MPOBOIAT onucaHue. Paspessl
OBIBAIOT 3 BUIOB:

- OCHOBHOMH pa3pe3 Ha Bcio rryouny nmoussl (150-200 cm);

- moJrypaspe3 Ha MeHbInyio rryouny (80-150 cMm) ¢ uX MOMOIIBIO YCTaHABIMBAIOT
TPaHUIIbI PACTIPOCTPAHEHUS THIIOB U TOJTUIIOB MOYB.

- mpukomnka — 10 80 ¢M, Ha ee OCHOBAaHUM YCTaHABJIMBAIOT IPAHMIIBI BHIOB TIOYB.

KamepanbHblii  mepuoa BkiIo4yaeT  o0pabOTKy — MarepualoB  TOJEBBIX
o0cyieToBaHUH MOYB T.€. JJA0OPATOPHBIC AHAM3HI ITOYB, COCTABIICHUE OKOHYATEIIBHOTO
OpUTHHANIlA TIOYBEHHOW KapThl, COCTABIEHUE KapTOrpaMM, BBIUMCICHHE IUIOLIaAeH
MIOYB, HAITMCAHKUE OYepKa (MOSCHUTEIIBHOM 3aITMCKU K TTIOUBEHHOM KapTe).

®opma mnpeacTaBJeHHs pe3yJbTaTa: OTYET B IIPOM3BOJIBHOH (opme cC
PEKOMEHIALMSMU 110 PAllMOHATIBHOMY MCIIOJIb30BaHUIO MOYB.

Kpurepun onenkmn:

O1eHKa «OTJIIMYHOY BHICTABIISIETCS:

— coJiepaHue paboThl COOTBETCTBYET 3a/laHHON TeMaTHKe, OOydYaroIIMHCs MOKa3bIBaeT
CHCTEMHBIE U ITOJIHBIE 3HAHUSI U YMEHHUSI 110 TAaHHOMY BOIIPOCY;

— pabota opopmiieHa B COOTBETCTBHH C PEKOMEH/IAIMSIMU TIPETIO1aBaTEeIs;

— 00beM paboThl COOTBETCTBYET 3aJaHHOMY;

— MaTepuall M3JI0)KEeH YeTKO, PallMOHAJIbHO, OTPAKEHA CIIPABEUIMBOCTb U MPaBAUBOCTD
BBIBOJOB.

OreHKa «XOpoI1I0» BbICTABIIAETCS:



—CcoJiepKaHue padoThl COOTBETCTBYET 3a/IaHHON TEMAaTHKE;

— oOyuarommiicsi ToImyckaeT HeOOJIbIIMe HETOYHOCTH WJIM HEKOTOPhIC OIHMOKHA B TAHHOM
BoIpoce (HEOHOPOIHAS BBIOOPKA);

— MarepHuall M3JI0KEeH YEeTKO, PallMOHAILHO, OJJHAKO B BHIBOJAX HE BE3/I€ MPHCYTCTBYET
CIIPaBEIJIMBOCTD U TIPABIUBOCTD.

— B 0popMIICHHH PAOOTHI JOMYIICHB HETOYHOCTH;

— 00BeM pabOThI COOTBETCTBYET 33JAHHOMY WJIM HE3HAYUTEILHO MEHBIIIE;

O1eHKa «yI0BJICTBOPUTEIBHOY BBICTABIISICTCS:

— coJlepxaHue padoThl COOTBETCTBYET 3a/JlaHHON TeMaTuKe, HO B paboTe OTCYTCTBYIOT
3HAYUTENBHBIE JIEMEHTHI M0 COACPKAHUIO PAbOTHI MIIM MaTepHall IO TEME U3JI0KECH HEJIOTUYHO,
HEUYETKO MPEJICTABICHO OCHOBHOE COJICPIKaHKUE BOTIPOCA;

— pabora oopmiieHa ¢ ommrOkamu B 0(OPMIICHHH;

— 00beM pabOThl 3HAYUTEIBLHO MEHbBIIE 3aJaHHOTO (OTCYTCTBYIOT BBIBOJBI IO
rpadu4ecKuM pe3ysibTaTaM aHaln3a).

OrieHKa «HEYIOBIECTBOPUTEIHHO) BHICTABIISICTCS

—HE PacKpbITa OCHOBHAs TeMa pabOThI;

—o(hopmiieHre paboOThl HE COOTBETCTBYET TPEOOBAHMS IIPETIOaBATEIIS;

—00beM paboThl HE COOTBETCTBYET 3aJaHHOMY.



	Деление почвообразующих пород по способу отложения и влиянию на процессы почвообразования
	Свойства основных почвообразующих пород
	Таблица1
	​Происхождение подземных вод
	Классификация подземных вод по залеганию и их динамика
	Материнская порода
	Климат
	Рельеф
	Вода
	Растительные и животные организмы
	Время
	Деятельность человека


