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BBEJAEHUE

3amadeil Kypca SBISETCS U3yYeHHE OCHOB T€0JIOTMU U TeoMOpP(OIOTHH, HE00X0-
IUMBIX CTYACHTaM IPH MOCIEAYIONIEM U3yYeHHH CHEeIUaIbHbIX AUCHUILUIMH U B Oyay-
HIEH ITPAKTUYECKOM AEATEIBHOCTH B KAYECTBE I€0E3UCTa.

['eoniorusi — U3y4aeT CTPOEHHE 3€MHOM KOPBI, COCTaB TOPHBIX MOPOJ, U3 KOTOPHIX
OHa CJIOXEHa, MPOIIECChI, MPOUCXOSIINE Ha TIOBEPXHOCTH U B HEApax 3eMIId, a TaKXkKe uc-
TOPHIO 3EMJIH, @ UMEHHO IIPOLECCHI, IPOUCXOASIINE B 36MHON KOpPE B MPOLUIOM, CMEHY
¢dusnKo-reorpaduUECKUX YCIOBHA Ha 3eMiie U HCTOPUIO OPTaHMUYECKOM KU3HU 3eMITH.

['eonorusi — KOMIUIEKC HAayK O 3emile, OHa OOBEIUHSET PsAJ CaMOCTOSITEIbHBIX
T€OJIOTUYECKHUX JUCIIUTIIINH.

Munepajiorus — HayKa O CBOMCTBax MHUHCPAJIOB, 00 YCIOBUAX UX O6pa3OBaHHH u

pacrpoCTpaHeHHs B 3eMHOI KOpe.

[lerporpadus — Hayka, U3ydaroiias BeIIeCTBEHHBIH COCTaB TOPHBIX MOPOI.
['eoxumus — HayKa, U3ydarolasi BeIeCTBEHHbI COCTaB 36MHBIX HEAP, pacnpeie-
JICHUE, B3aUMO/JICHCTBUE U MIEPEMEILICHIE XUMUYECKHUX PJIEMEHTOB B HUX.

Hctopuueckasi reoiorusi — 3aHUMAECTCA U3YYEHUEM HCTOPUM 3aKOHOMEPHOCTEHN

Pa3BUTHA 3€MHOH KOPBI. TecHO cBsA3aHbBI C HEH HaYyKH: HaJIGOFpa(i)I/IH, IMTaJICOHTOJIOTHA U

crpaturpagus. [1ageoHTos0rusd paccMaTpUBaeT MOCIEN0BATEILHOCTD HAKOIIJIEHHS TOP-

HBIX IIOPpOA BMECCTC C COACPKAIINMMUCA B HUX PYKOBOIAIIMMH OKaAMCHCIIOCTAMM,; CTpa-
TI/Il“[zagl}I/ISI — MMECT LCJIbIO YCTAHOBJICHUC ITOCJICA0BATCIbHOCTH 06p3,30BaHI/I$I I1J1aCTOB,

WX BO3pacT, a najgeorpadus u3ydaeT KIUMaT U JaHIIIAaThI MPOILIIX JET.

['eoduzuka — MO3BOJIAET MOIYUUTh OOMIMPHYIO UH(MOPMAIUIO O (PUBNYECKUX SIB-
JICHUSIX U IpOIleccax, MPOTEKaoIMX B 000JI04Kax 3eMJIU U €€ sIpe.

Kocmuueckas reosorusi — 3aHAMAaeTcss pa3padOTKON CIOCOOOB HCIOIb30BaHMUS

KOCMUYecKuX (pororpaduil mpu cOCTaBIEHUH KapT, MPOTHO3E MECTOPOXKICHUN TOJIEe3-

HBIX UCKOIAEMBIX, ITPU PEIIEHUN BOIPOCOB OXPAHBI OKPYKAIOIIECH CPEIBI.

[InaneTojorus — HUCCIICAYCT ITNIAHCTBI U CITYTHUKH CoHEYHOM CHUCTEMBI C TIOMO-
IIbI0 KOCMHUYCCKHUX allllapaToB.

FGOMOD(bOJ'IOFI/I}I — HayKa O CTPOCHHH, ITPOUCXOKIACHNN, UICTOPUH PA3BUTUA U  CO-

BPEMEHHOM JUHAMUKE pesibeda 3eMHOM MOBEPXHOCTH.



PABOYAS ITPOI'PAMMA
1. lHosicHUTELHAA 3aIUCKA

Huctumnaa «I'eomopdosorust v reojorus» OpUeHTUPOBaHA HA MOJTyUYEeHUE CTY-
JIEHTaMU TIEPBOTO Kypca crenuanbHocTh 1-56 02 01 — «I["eone3nsy 0CHOBOIIOIATarOIINX
3HAHHUM 1O MPOUCXOXKJICHUIO, CTPOCHHUIO U Pa3BUTHUIO peibeda 3eMHONU MOBEPXHOCTU U
€ro CBA3U C MPOUCXOJAUIMMU T'€0JOTHYECKUMH MPOLIECCAMMU.

Takass HampaBIeHHOCTh OOyYEHHUS MpeAnonaraioT (GOPMUPOBAHUS Y CTYACHTOB
MOHATHUSL O TE€OJIOTHUECKUX MPOIECcCax, U3MEHSIOMUX UK 3eMJIM, 03HAKOMJICHHE CTY-
JIEHTOB C OCHOBHBIMH TE€OPETHYECKUMU MOJOKEHHUSIMU U MPAKTHUYECKHUMHU CIOCOO0aMu
r€0JIOrMH U FeOMOP(OIOTHH.

[enbto mpenojaBaHusl TUCLUILIMHBI SBJSETCS (DOPMUPOBAHHUE Y CTYACHTOB 00-
IIMX MPEACTABICHUN U 3HAHUI O T€OJOTMYECKUX MPOLECccax, MPOUCXOIAIIMX KaK Ha
NOBEPXHOCTH, TaK U B HEApax 3eMJIM U CBA3M ATHUX MPOLIECCOB C pesibehoM 3eMHOM TOo-
BEPXHOCTH.

B pesynbrare nzyuyeHus nucuUILIMHbBL «I'eoMopdonorus u reoyiorus» crenua-
JIUCT JIOJKEH 3HATh:

- T€0JIOTMYECKUE MPOLECCHI, U3MEHSIONIHNE JIUK 3eMJIM U (DOPMUPYIOLIKE T€ WU
uHbIe POpMBI penbeda;

- Tpoueccsl 0OpazoBanus GopM penbeda U 3aKOHOMEPHOCTU PaCHpOCTPaHEHUS
WX Ha 36MHOM MOBEPXHOCTH;

- METOJIbl Y NMPU3HAKU ONPENEIEHUS MPOIIEAIINX U MPOUCXOISIINX IFeOJIOTHYe-
CKHX IPOLECCOB, ((OPMHUPYIOLIUX TOT WIK UHOW TUI peibeda;

- OCHOBHBIE 3aKOHBI Te€OMOP(}OIOTHH, SBIAIOIIUECS HEOOXOIUMON MpPearnocChli-
KO TIpaBUIILHOTO M300paxeHus: Gopm peibeda;

Nmest pyHaaMEHTaNbHYIO TEOPETUUECKYIO U MPAKTUYECKYIO MOATOTOBKY, CIIEIH-
QJIMCT JTOJKEH 3HATh:

- BBISIBJISTH (DAaKTOPBI, CHITPABILNE TJIaBHYIO POJIb B OCOOEHHOCTAX 0Opa30BaHUs
OTHENbHBIX (opM penbeda, a Takke 3HauYeHue 3ThX (opMm B JaHamadTe 3eMHON Mo-
BEPXHOCTH;

- UCIIOJIB30BATh INPUHIMII aKTyaJIn3Ma I[P aHAJIN3C IPCBHUX OTHO)KCHHﬁ;



- II0JIb30BATHCS I'€OJIOTHYECKUMHU KapTaMu U pa3pe3aMu;

- COCTaBJIATH I'€0JOTHUECKHE KapThl U CTPOUTH PEIbebl;

- ONPEENIATh OCHOBHBIE MOPOA000PA3YIOLINE MUHEPAJbl U TOPHBIE TOPObI;

- BBITIOJTHATH MAaTEeMAaTUYECKUE IEUCTBUS C TOMOTpapUIECKUMH MTOBEPXHOCTIMH;

- COCTaBJIATh T€OMOP(OTOTHUECKHUE CXEMBI;

- IPaBUJILHO M300pakaTh penbed Ha IJIaHaX U KapTax Mo pe3yibTaToM TOHorpa-
(udIecKrX CHEMOK;

- OIPENEIATh XapakTep MPOLICAIINX W MPOTEKAMIIMX I'E€OJOTHYECKHUX ITpOoLeC-
COB, (POPMUPYIOIIHX THUTI pelibeda.

N3yuenue nucuumuivbbl «I'eomopdonorus u reosiorus» sBiIseTca 6a3oM A mo-
CJIIEYIOLIEro M3ydyeHus aucuuIuinHel «I'eonesus», «Bpicmas reopesus»; «Kaprorpa-
¢bus». Meroauka npoBeIeHHs JUCUUIUIMHBI IPEAnoiaraeT Hapsiay ¢ JEKIUsIMU IpOBe-
JeHre J1ab0paTOPHBIX 3aHATUH, a JUId 3a04HOM (OopMbI 00yUEHHUs, TOMUMO YKa3aHHbIX

¢dbopM, BBITIOJTHEHHE KOHTPOJIBHOU PabOTHI.

2. Cogepxanue yueOHOro MarepuaJia

Howmep KomnuuecTso
TCMBI B qacoB
THIOBO# HanmMmenoBanune TeMbl Jlexrmn
por-
pamme

1 2 3

Pasznea 1. O0mue cBegeHus o 3emJie.

1.1 | ConHeuHas cuUcTeéMa U €€ OCHOBHBIE 0COOEHHOCTH. CTpoeHue 1

Connna. ITnanetrsl conmHeuHoit cuctembl. @opmupoBanue Coli-

HeuHOU cuctembl. CTpoeHue JIyHbI.

1.2 | 3emus u ee reocdepsnl. ['eonn. 3emHol smmmnicons. Temmeparypa 2

3emiu. ['paBuTalMOHHOE U MarHUTHOE Mojie 3eMiau. BHyTpeHHee

CTPOCHHUE 3EMIIH.

1.3 | Munepaiibl 1 TopHbIe TOpobl. ['opHBIE MOpOoIbl. MUHEpABI 1 UX 2

cBoiicTBa. IIporeccsl muHepamoodpazoBanus. [lopomoodpazyro-

1I1M€ MUHEPAJIbI.
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Paznen 2. I'eonuHamMuyecKue SHAOTeHHbIE MPOLECChI
U MX BJIMSIHHE HA peibed.

2.1

TekTOHNYECKME JBMKECHMS. THUINBI TEKTOHUYECKHUX ﬂBH}KCHHﬁ.

TexToHUKa TUTOCHEPHBIX IJIUT — COBPEMEHHAsI T€0JOrHYecKas
teopus. [Iporecc cknaakooOpa3zoBanus. Hoseiimme TekToHUYE-

CKHUC IBMKXCHHA U UX BIIMAHUC HA peﬂbe(l).

2.2

Marmatusm u penbedooOpazoBanue. Marma. VHTpy3uUBHBIN U

3¢ ¢y3uBHBI Marmatu3Mm. Marmatudeckue WHTPY3UBHBIE TOp-
Hble Topobl. JlefcTByromMe U noTyxIuue ByJkaHbl. ['eorpadus

UX pacrpocTpaHeHus. TUmbl ByJKaHOB.

2.3

CelicMuYecKre SIBICHHS. 36MJI€TpHC€HHH. Tunsl cEUCMMYECKUX

BoiH. [Ipnponma 3emnerpscennii. OCHOBHBIE MAapaMETPhl 3EMIIE-
TpsiceHuil. MaTepuanbHble MOTEPHU, CBA3AHHBIE C 3€MJIETPSCEHUS-

mu. [Ipornos 3eminierpsicennid. [lonsitue o myHamu.

Pasznes 3. OcHOBHBIC ITaNbl PA3BUTHA 3eMJIHU.

3.1

Onpenenenne Bo3pacrta ropHeix nopoj. Panuu. Kparkue ceene-

HHS 00 9pax " IICpuogax re0JIOTUYECKOM HCTOPUH 3emin.

3.2

['eonornyeckue KapThl M paspesbl. I'eonorudeckue KapThl U HX
COOCPIKAHUC. KJ'IaCCI/I(l)I/IKaI_[I/IH T'COJIOTHYCCKUX KapT. ['eonoruue-

CKHC Pa3pe3bl U UX COACPIKAHUC.

Pa3znen 4. Jk30reHHble mpouecchbl M peibed.

4.1

BriBerpuBanue u peabedoodOpazoBanne. dusndeckoe, MEXaHHUUe-

CKOC, XUMHNYCCKOC BLIBCTPHUBAHKC. KOpBI BBIBCTPUBAHUA.

4.2

Donosble npouecchl. Jednsuua u xoppazus. Qopmbl neduisim-

OHHOT'O U KOPPa3uoOHHOTO perbeda.

4.3

daroBUATIBHBIE MPOLECCHI. BUIBI MOBEPXHOCTHOTO CTOKA. ['eoJto-

IrmuccCKad ACATCIIbHOCTD IIOCTOSAHHBIX BOJOTOKOB. Peunsie oTio-

keHuss. DopMHUPOBAHUE TTONMBL.

4.4

ITonzemusie BOJBI. Cydhdo3nOHHBIE U KAPCTOBLIE NTPONecchl. TH-

bl TOJI3€MHBIX BOJ 10 ycioBusiM 3anieranusi. Cyddosus. Obpa-

30BaHMEC KapcCTa.

4.5

FJ'ISII_II/IaJIBHBIe IIPONCCChl U TIANMAIIEHBIC d)ODMBI penbed)a. Xwno-

Hocdepa. Jlennuku u ux penpedoodpaszyromas posib. O3bl, KaMbl,
3aHnIphl. Penbed obmacTed MmiedCcTONEHOr0 MaTEPUKOBOTO OJie-

JICEHEHUS.
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4.6

Mopckue npoueccel. MupoBoi okeaH. ['eosiorndeckas IesTelb-

HOCTh MOpEHN U OKeaHOB. AOpa3us. bepera KOpeHHbIE U aKKyMy-
astuBHble. ['uncorpaguueckass kpubass. OCHOBHBIE 3JEMEHTHI
nHa okeaHa. CTpyKTypHble (OpMBI OKEAaHHMYECKOI'O JIHa O3€pa.

bomnora.

4.7

['paBUTAlIMOHHBIC TIPOLIECCHI. MOp(i)OJ'IOFI/I}I CKJIOHOB. THIIBI

cksIoHOB. CKIIOHOBBIE TIpOIIECCHI M peibed CKIoHOB. Bospact

CKJIOHOB. Pa3BuTHE CKJIOHOB.

4.8

KDI/IOI‘CHHLIG npoleccrl. Beunas MCpP3J10Ta. 30HBI BEUHOM MCP3-

JIOTBI IIO0 BCPTHUKAIH. HOI[3€MHI>I€ BOJBI BECUHOM MCP3JIOTHI.

Kpuorennsie npoueccsl.

4.9

TexHoreHHele mporiecchbl. M3mMeHeHue penbeda M aKTUBH3ALUSA

IIPUPOAHBIX IIPOOCCCOB, CICACTBUC XO03S1MCTBEHHOM ACATCIIBHO-

cTu. SIBNICHME pacCCuBaHu:A JICMCHTOB.

Paznen 5. Mopdorpadus u moppomerpus.

5.1

DneMeHTsI, GOpMBI U THOBI PEIbeda 36MHOU IMOBEPXHOCTH. Xa-

pakTepHble (KapKacHbI€) TUHUU penbeda. Dopmbl penbeda.

5.2

Knaccubukaius dbopm penbeda. Mopdomerpuueckas Kiaccu-

¢bukamms penveda. @opMel penbeda, 00yCIOBICHHBIE YHIOT€H-

HBIMU U AK30T€HHBIMU (haKTOpaMH.

5.3

OoOmnrag xapakrepuctuka dhopm penbeda. PaBHuHbl. XOJIMUCTHIN

penbsed. CtpykTypHbIil penbed. ['enesuc penbeda.

5.4

Tunel  penbeda. XoJIMHUCTO-MOpPEHHBIM penbed. JlonmHHO-

Oanounslii penbed. [opHblil penbed. CTpyKTypHBIA penbed.

Kapcrosslii penved. Bynkannueckuii penbed. 00BN penbed.

Pa3znen 6. KocMuueckune ucciieoBaHus 3eMJIn.

6.1

O6IHI/IC CBCACHHUA O KOCMHMYCCKHUX HCCICAOBAHHAX 3emnau. I'eo-

JIOTHYECKUE HCCIICIOBaHUsT M3 KocMoca. I'eomopdonoruyeckoe

KapTorpadupoBaHKUE C MOMOIIbI0 KOCMHUYECKUX CHUMKOB.

UTOTIO:

36




3. UudopmaninoHHas 4actb
3.1. Ilepevennb J1abopaTOpHBIX padoT

Kom-Bo gacos,
Ne n/mt Ha3zBanue BbINONHIEMOM J1a00paTOpHOI paboTHI OTBOAUMBIX Ha
BBIIIOJIHEHHUE
1 N3ydenne coaepkaHus TE€OXPOHOJIOTMYECKON 4
TaOJIHIIBI U T€OJIOTUUECKON KaPTHI
2 N3ydyeHrne MUHEPATIOB U TOPHBIX OPOJI TOPHBIX 2
TOpOJI B My3ee 3emiieBeficHus bI'Y
3 [TocTpoeHue kapThl THAPON300aT 4
4 CocraBnenue oporuaporpaduueckoil xapakre- 4
PUCTUKH IO TOmorpaduyueckord KapTe macliTa-
6a 1:10000.
5 [TocTpoenue kapThl 0a3UCHON MOBEPXHOCTH
6 N3yuyenue copepxaHus reomMopdoraoruyeckoin
KapThl
7 N3yyeHnue ApeBHUX JETHUKOBBIX 00pa3oBaHUI 4
B MY3€€ BaJyHOB.
8 Cocrapienue reoMop(dOI0TUUEeCKO CXEMBbI IO 4
a’POCHUMKAM
9 CocraBneHue Treoioro-reoMopdoaIoruyecKoro 6
pouIIs 1O TE0JOTUYECKON KapTe.
HUTOI'O: 36

3.2. UudopmanmnoHHO-MeTOAUYECKOE 0DecTiedeHne

3.2.1. OcHoBHas JUTEpaTypa
1. Koponosckuit H.B.. O6mas reonorus/. H.B. Koponosckuit. — M: KJ1V,
2010. — 526c¢.
2. Poryaros I'.W.. O6mas reomopdosnorus/. .. Peruaros. M.: Heapa. 2006. —
416c.
3. JleontheB O.K. Poruaros I'.1. O6mas reomopdonorus./ O.K. JleontseB. M.:

Briciras mkoma, 1979. — 286¢.

3.2.2. lonosiHUTEILHAS JIUTEPATYypa
4, KomnamawnkoB I'.A. Wmxenepnas rteonorus/. ['.A. KonmamHukoB. —

Munck: Texnonpunt, 2005. — 134c.



d. YypakoB C.M. I'eomopdosiorust 1 Teojaorus: y4eOHO-METOINIECKUNH KOM-
wiekc/. C.M. Uypako — HoBonosnouk: YO «I1I'Y», 2009. — 163 c.

6. SAxymko O. @. 3ananue U METOAUYECKHUE yKa3aHUS K Ja0OpaTOPHBIM 3aHSATUSM
1o kypcy «O6mmas reomopdomnorusin/ O.d. Sxymko, FO. H. Emenssivos , JI. B Mapeunal//
Munck: BI'Y, 1989. — 39 c.

7. Muxaiinos B. U. Jlekuuu no kypcy «I['eomopdonorus u reojorus». Iiek-
TpoHHBIH pecypc/Munck: BHTY, 2010. — 107 c.

8. WmxenepHas reoaesus. YueOH. st By30B / E. b. Kimommn (1 11p.); moa pen.

JI. III. MuxeneBa. — M: Bricmmas mikosna, 2000. -464 c.



KOHCIIEKT JEKIIUI

1. O0mue cBegeHus 0 3emJie
1.1. lousitue o Hamei 'anakTuke. CojiHeUHas1 CCTEMA U ee OCHOBHbIE

0COOCHHOCTH

N3 mHorux ThICSY ['anmaktuk Beenennoit Hama ["anaktuka — Mie4Hslil yTh. JTO
OTPOMHOE CKOIUIEHHE MUJUTHAp 0B 3Be31. [lo ¢opme [ManakTuka B paspese- 1BOSKOBBI-
MyKJiasg TUTAHTCKasl JIMH3a KPIOYKOBATOM CTPYKTYphl. B IIeHTpe IJIOTHOCTH BEIIECTBA
OombIe, Tam Oosibiie 3Be31. K kpasim JUH3bI IJIOTHOCTh YMEHBIAETCS U UMEIOTCS pa3-
PBIBBI, KOTOpbIE UMEIOT BUJ cnupayen. [loatomy ['anmakTrka Ha3pIBaeTCsl CMpPaIbHOM.
Juametp I'anaktukum 100 000 cBetoBbIX JieT, a Tommuaa — 20 000 CBETOBBIX JIET.

[IpumepHO mocepearHe MEXIYy IIEHTPabHON 4YacThio ['amakTuku u ee nepude-

puei Haxoautcsi CosHeuHas cucteMa. OHa oOpamaercs BOKpYr IeHTpa ["anakTuku co

CKOPOCTBIO 0K0JI0 240 KM/C 1 3aBepIIAET MOJHBINA 000POT MO «TATAKTUYECKOI» opouTe
npuMepHO 3a 250 MUJUTHOHOB JIET.

B nenrtpe namen mimanetHon cucteMsl Haxoautest CouHile. B Hel cocpetoToueHo
99.87% Bceit Maccel cucteMbl. B 1o ke Bpems 98% MoOMeHTa KoJMuecTBa JIBHXKCHUS
cocpenoroyeHo B riaHeTax. CoiHile uMeeT auametp 1,4 MIIH. KM., Maccy paBHYIO
1.98-10% kM, murotaocTs 1.4 r/em®. Ono cocrout u3 reamesoro aapa (T=15 man°C), 30-
Hbl paguanun (T=10 muur°C), 30861 KoHBeKIIMK (T=2 MiH’C), hotochepsr (T=8000°C),
xpomocdepsl (T=4000°C), conneunoit koponsl — T=1,5 muu°C.

B ctpyktype CoiHila pa3nudaroT BHYTPEHHIO YacTh, WK TefueBoe siapo ¢ T —
15 Mau°C u paBnenuem 300 mipa 3eMHBIX atMocdep, aliee pacroyiararoTcs 30HbI pa-
muaruu (T — 10 maa°C) u kouBekiuu (T — 2 mute®C), BuauMast moBepXxHocTh CoJHIIa —
dbotocdepa, momHOCTBIO 10 1 ThIC.KM 1 ¢ T=8000°C. ConHeuHas MOBEPXHOCTh UMEECT
CTPYKTYPY sueek (TpaHyi), Kakaas u3 KOTOPeIX gocTturaeT 30 ThIC.KM B TTOTIEPEUHHUKE.

BHEHI0I0 4acTh COTHEYHOTO JIMCKAa COCTABISIET Xpomocdepa — 00JIacTh OBICT-
pPOTO TOBBINICHUS TEMIIEPATypbl — MOIITHOCTHIO 10-15 Thic.kM. Benbimku, gakemnsl, msT-
Ha, IPOTyOepaHIlbl IEMOHCTPUPYIOT HEMPEPHIBHYIO aKTUBHOCTH COJTHIIA.

Beimmie dotochepsr u xpomocdepsl pacmonaraeTcsi CoHEYHasi KOPOHAa MOIITHO-

cteio 12-13 mua.xkm u T — 1.5 mur°C, xopoiio HabmogaemMas BO BpeMs MOJHBIX COJI-
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HEYHBIX 3aTMeHui. BemectBo, pacnonaratomieecss BHyTpu CoiHIIA, MOJA JaBICHHUEM
BHEIIHUX CJIOEB CKMMAETCsA, M 4eM TiyOxke, TeM cuiibHee. B 3ToMm ke HampaBieHUU
YBEJIIMYUBAETCS TEMIIepaTypa, U, Korga oHa gocruraer 15 miaa°C, npoucxoauT TepMo-
anepHas peakuus. B anpe cocpegoroueno 6osee 50% maccsl ConHua.

BuyTtpennsis crpykrypa ConHila npejctaBieHa Ha puc. 1.

T=1,5wmmn °C

poTyOepaHIIbl

Xpomochepa

(l% OOO-%.)5POOO KM)
T =4 000°C
dortochepa

(1000 xm)
T=28000°C

30Ha KOHBEKIINU

I'enuesoe anpo
T=15wmmu °C

30Ha JIy4HuCcTOro
paBHOBECHS
T=10 man °C

Puc.1. Buyrpennss ctpykrypa Connia

Brinenenue snepruu ConHIA, KaK U TeMIEepaTypa OCTAeTCs MPAKTUUYECKU HEU3-
MEHHOHN Ha MPOTSKEHUW 5 Mipa. jeT. AtomHoro roprouero (H - 73%, He-25%, Fe -
2%, Mg u ap.) TOJDKHO XBaTUTh €IIe Ha 5 MIIPJL. JIET.

Tero u cBer CosiHIIA OKa3bIBAIOT OOJBINOE BIMSHHUE HA 3€MHBIE TPOIECCHI:
KJIUMAT, TUJIPOJIOTUYECKHI IIUKII, BBIBETPUBAHUE, IPO3HUI0, CYLIECTBOBAHUE KU3HHU.

ToHKMIT 030HOBBIM 3KpaH 3aJepKUBACT HA BhICOTaX 0K0J0 30 kM yisTpaduolie-
TOBOE M3JIyYEHHUE, 1aBasi BOBMOKHOCTh CYIIECTBOBAHUE KU3HHU.

VYaerpaduosneroBas paguanus B oOuieM OanaHce cocTtaBiser 7%, cBETOBas —
46%, nndpakpacHas — HeBuaANMAs 11 171a3 — 47%.

Bokpyr Connna Bpamaercsa 9 minanet. Mepkypuii, Benepa, 3emis u Mapc, 6mu-
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xaitmme Kk COJHITY TUTAaHEThI OTHOCSITCS K TUTAaHeTaM 3eMHOU rpynmsl (puc.2). Jlanee, 3a
MOSICOM aCTEPOMOB, PACIOJIATAOTCS IIJIAHEThl BHEIIHENW rpynnsl — ruradtsl KOmuTep,
CarypH, Ypan, Hentyn u manenskuii ILnyToH, oTkpbiTeiii B 1930r: PaccrosiHue ot
Connua no ITnyrona paBHo 40AE. (1AE=150 MiH. KM, paBHO PaCCTOSIHUIO OT 3€MJIH J10

Conniia).

Benepa
d=12 104 km

Mapc
d$6 794 km Carypn Hent
_ YH
d=120 000 km d=48 600 kv
Counnue é (5
d=1 392 000 xm r
3emis Ypan
d=12 756K =0

s Onurep ITnyTonmii
Mepkypuit  d=141 796 kM d=2 600 km

d=4 879 km

Puc.2. CpaBHurenbhblie pa3mepsl CoaHIA U TUTAHET

3HaHHUE O CTPOEHUH ILJIAHET MPEICTaBIsAET OOJBIION MHTEPEC AJI T'€0JI0rOB, TaK
KaK UX BHYTPEHHSIS CTPYKTYypa JOBOJBHO OJM3Ka K HaIlIEH TUTAHETE.

[InaHeThl 3eMHOM TPYNIIBI COCTOSAT B OCHOBHOM W3 TBEPJIBIX MATEPUAJIOB C ILIOT-
HOCTBIO 3,35 — 5.62 r/cM®. BHemHue m1aHeThl UMEIOT TIOTHOCTD OoT 0.75 1o 1.56 t/eM®,
4YTO CBUJAETEILCTBYET 00 UX ra30BOM COCTAaBeE.

Hpyrue ocooenHocTr COMTHEYHON CUCTEMBI.

1.) OpOutel OOJIBIIMX TUIAHET — 3JUTUICHI OJIM3KHME K OKPYKHOCTSM. ACTEpOM[IbI
JBWKYTCS 110 BBITSIHYTBIM AJiuricam. OpOUThI KOMET CUIBHO BBITSHYTBIE AJUIUIICHI.

2.) IImockocTu opOUT 8 OOJIBIIMX MIIAHET U TJIOCKOCTh COJTHEYHOIO 3KBATOPA MO-
YTH COBIIAJIAIOT MEXIY COOOM.

3.) Iloutu Bce Bpamienus 1uiaHeT BOKpyr CojHIIa M BOKPYT COOCTBEHHOM OCH B
ConHedHOH cucTeME MPOUCXOIAT B OHOM HAaIlPABIIEHNH, 33 UCKIIFOUEHHEM BeHepsl.

4.) B paccrosinusax tiadeT ot CosHIla HaOJII0gaeTCsl ONpeesiCHHasl 3aKOHOMED-

HOCTb, KaXXAas MOCJICAYIOIIAsaA IJIaHCTa OTCTOUT OT COJ'IHLIa B JBa pa3a AajJblic, 4CM

npcabiaymas.
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Oo6pazoBanue CojHIA U MJIAHET — OJUMH U3 (PyHIaMEHTaIbHBIX BOIPOCOB €CTe-
CTBO3HAHHUS. JTUM 3aHUMAETCS HaAyKa — KOCMOTOHUS, KoTopyto chopmupoBanu M. Kant
u 1. Jlarutac. OHuU moKa3aliv, 4TO TaK Kak JBMXKEHUE BCEX IUIAHET MOJYMHEHO OJHOMY
3aKOHY, TO U 00pa30BaHUE MX JOJDKHO TAKKE MPOUCXOIUTH MO €IUHOMY 3aKkoHy. OHH
BBICKA3aJIM UJCIO ra30MblIeBOA TYMAaHHOCTH, U3 KOTOPOH U cPOPMUPOBAIUCH TUIAHETHI.
CoBpeMeHnHbIe TipencTaBiieHus o GpopmupoBaHuu COTHEYHOW CUCTEMbI BBITISIAT Clie-

TyrommM oopazom (puc.3.).

Puc.3. ®opmupoBanue ComHEUHON CHCTEMBI

1 — B3pBIB CBEPXHOBOM 3BE3/IbI MOPOXKIACT yIAPHBIE BOJHBI, BO3JCHCTBYIOIINE HA Ta-
3onbiieBoe o6aako (I'TIO); 2 — I'TIO HaunHaeT GparMeHTHPOBATHCS U CIUTIOLIUBATHCS,
3aKpy4YUBasICh IPU 3TOM; 3 — MEPBUYHAsS coiHeuHas HeOyna; 4 — oOpasoBanue ConHIa
U TUTAHTCKHUX , Oorarelx razoM ruiaHet — lOnurepa u CatypHa; 5 — CHIIbHBIM HOHU3HU-
POBaHHBIN ra3 — COJHEYHBIM BETEp — CAYBAET I'a3 U3 BHYTPEHHEH 30HBI CHUCTEMBI U C
MEJIKUX IUTaHeTe3uMalieil; 6 — oOpazoBaHNe BHYTPEHHHX IJIAaHET U3 TUIaHeTe3UManel B
teuenue 100 mutH. et u popMupoBanue 06sakoB OopTa, COCTOSIINX U3 KaMHEH

Crpoenue JIyHbl. DTO €IUHCTBEHHBIN CITyTHUK 3eMJIM, OOpalleHHBIN K HEeW O/I-

HOM M TOM K€ CTOPOHOM M BpPALIAIOIIMICA BOKPYT Hallel TUIAHETHI o 3akoHaMm Kerne-
pa. Bokpyr ocu Jlyna Bpariaercs paBHOMEPHO U BpeMsi OOpallleHus] paBHO 3BE3THOMY
Mecsny (27 cytok 7 yacoB 43 muHyThl). M3BecTHO, uyTO BiusiHuEe JIyHBI BBI3bIBACT MPU-
JUBBI Ha 3emiie, HO Tak Kak 3emiisa B 81 pa3 maccuBHee JIyHbI, TO 1 npuivBbl Ha JIyHe
HaMHOTO cwibHee. LleHTp macc nBoitHOM cucteMbl Haxoautcs B 4750 KM OT 1eHTpa
Macc 3emid BHYTpH 1ianeTsl. [loBepxHocts JIyHsl 3anumarot Mops (17%) u maTtepuku
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83%. IloBepxHOCTH JIyHBI MMOKPBHITA PHIXJIBIM TPYHTOM — PETOJIUTOM, 00pa30BaBIINMCS
IIPU y1ape METEOPUTOB U pa3IpoOIEHUN KOPbI 4 MIIpA. JIET Ha3a[l.

Cuna Tspxectu Ha Jlyne paBHa 1/6 3eMHOM, HO y HEe €CTh CUIIBHOE MAarHUTHOE T10JIe
HEU3BECTHOI'O MPOUCXOXKACHNUS. JIyHa €KeroqHo yaauseTcst OT 3eMIIM PUMEPHO Ha 2 CM.

CymecTBytoT 3 rylaBHbIE TUIIOTE3bl O mpoucxoxaeHuu Jlynsl. IlepBas — JlyHa
OTIENNIach OT 3eMiH, BTopas — JIyHa Oblia 3axBadeHa yXKe «TOTOBOMY» CHJIAMU MPUTSI-
KeHUs 3eMii, TpeThs — JIyHa oOpa3oBaach BMecTe ¢ 3eMJyiei U3 pos IIaHETe3UMaICH.
Vuensie u3 CIIA noka3anu, yto JlyHa oOpazoBanack B pe3yJbTaTe CTOJIKHOBEHUS 3€M-
JIM TI0 KacaTeNbHON C KOCMUYECKUM TeJIOM pa3MepoM ¢ Mapc. BriOporieHHbIe B KOCMOC

OOJIOMKH CTaJld BpallaThCs MO KPYroBoil opOute, clumnasch B mapoBuaHoe teno — Jly-

HY.

1.2. 3emuis1 1 ee reocgepnbl

Huamerp 3emim 12371.11 xm; mmotHocTh 5510 kr/mM°, mepuoj BpamieHus
234.56M.04 cex; mepuona oopamieHus Bokpyr Comnna 365.26 CyToK, TUIOMIAAh MOBEPX-
HocTu 510 MuH. kM2,

®dopma 3emiti 3aBHCUT OT COBMECTHOTO JICHCTBUS CHJI TPaBUTAIIMU U IIEHTPO-
OCXHBIX cUJl. PaBHOIEMCTBYIOIIAS 3TUX CUJT HA3bIBAETCS CUJION TSXKECTH.
[IpuHsATO cunTaTh, YTO 3eMJISl UMEET JIBE MOBEPXHOCTHU: (PU3NUYECKYIO CO3/IaHHYIO TBEP-
10¥ 06011049K0} 3eMin ¥ ypoBeHHYI0 MupoBoro okeana. M3 510 mun. km? o6mei 1mwio-
maad 3emiu 71% 3aHumaeT okeaH. [ToBEpXHOCTh BOJBI B HEM IOJ JACHCTBUEM CUJIbI
TSOKECTH 00pa3yeT YPOBEHHYIO MOBEPXHOCTh, MEPHEHIUKYISPHYIO B KaXKIOW TOYKE
HaIPaBJICHUIO CUJIbI TSHKECTH (OTBECHOU JIMHUU). ECiM ypOBEHHYIO TOBEPXHOCThH MBIC-
JICHHO TPOAOJDKUATH TOJ MaTepukamMu, oOpasyercs (urypa, HasplBaeMmas TI€OUI0M
(puc.la). N3-3a HepaBHOMEPHOTO paclpelesieHHs] MacCc C Pa3JIudHON IIJIOTHOCTBIO
BHYTpPHU 3eMJIM Teouj] UMeeT cloxkHyIo ¢opmy. [loaToMy 3a MaremaTudeckyro Gurypy
U1 3eMJIM TIPUHUMAIOT DJUTUIICOM] BpalleHus uiu 3eMHoM siuricoust (puc.4.0),

HanOoJiee puOIMKEHHBIA K reonay. OH XapakTepu3yeTcsl BeTUYMHAMU OOJBINION a U

marnoir b momyocei, a Takxke mosspabiM ckateM o = (a—b)/a. B Pecnyonuke bena-

pycb ¢ 1946 r. wucnonsdyerca smnuncousr Kpacosckoro ®.H.. Ero pa3smepsr:
a =6378245Mm, b=6356863m, o.=1/298,3.
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Puc.4. 3emuoii ammuncouns (a) u reou (0)

Temnepatypa 3emiin Ha IOBEPXHOCTH 3aBUCUT OT TEILIA, IoJrydaeMoro ot Coin-
1a, 00ECIEeYNBAIOLIETO TEMIIEPATYPHBIA pEXUM €€ MOoBepXHOCTU Ha 99.5%, TOoIbKO
0.5% npuxonutcs Ha SHEPTeTUYECKHUM (HaKTOP PaAMOAKTUBHOCTH 3€MIJIM M MOBBIIICHUS
TEMIIEPATYPHI €€ HEP.

Herny0Ooko moJi 3¢eMHOM MOBEPXHOCTHIO HAXOJUTCS CION CPEIHET0I0OBBIX MOCTO-
SHHBIX Temneparyp. [ 1y0xke pacnpeneneHue TeMrepaTyp CI0KHOE, HEpaBHOMEPHOE U
JUISL K&KA0ro paiioHa pazianuHoe. Mepoil MOBBIIECHUS TEMIIEPATYPbI ¢ TIIyOMHOU SBIISA-
€TCsl TEOTEPMUYECKAsI CTYIIEHb — PACCTOSTHUE MO BEPTUKAJIU, IPU TOTPYKEHUN HA KOTO-
pyro TeMreparypa yBeanuupaercs Ha 1°C.

BBIIENSIIOT HECKOJIBKO HCTOYHMKOB TEIJIOBOW SHEPIHM 3e€MIIM. JTO paJWalHOH-
HOE€ TEeII0, XUMUKO-TNIOTHOCTHAasA audepeHuuaius Beuectsa reochep 3eMian U npu-
JIMBHOE TEYEHHUE.

['paBuTaliioHHOE TOJIE 3€MJIM BBIPAXKAETCS B PACHPEACIICHUN CUJIbl TSXKECTH B
3emuie 1 Ha ee moBepxHOCTU. Ha pacnpenenenne CUibl TSHKECTH BIUSIIOT (hopMa 3eMHOM
MMOBEPXHOCTH, COCTAaB TOPHBIX IMOPOJ, 3aJIETAIOIINX B HEApaxX 3€MJIHM, BbBICOTA TOYKH
HaOIIOICHUS HaJl ypOBHEM Mopsi. Ha KakibIil METp BBICOTHI CHJIA TSDKECTH YMEHbIIIACT-
csa Ha 0,308 mummrana (0,308cm/c?). B HanpasieHuu OT MOBEPXHOCTH B TIIyOb 3eMIIH
cujia TSKECTH BO3pPACTaeT B CPEAHEM HA OJIMH MWJUIMIall Ha Kaxaelie 12 merpoB. OHa
nocturaeT Makcumyma Ha riyonne 2900m (Ha rpanwuie ['yrenOepra), pe3ko yMeHbIIa-
€TCS U B IICHTPE 3eMJIM paBHA HYJIIO.

Cuiia TSKECTH 3aBUCUT OT IJIOTHOCTH IMOPOJI, KOTOpasi U3MEHSETCsI, KaK Ha TO-
BEPXHOCTH 3€MJIM, TaK U B IIIyOUHY. ITO OOCTOSITEIBLCTBO MO3BOJIET CTPOUTH KapThl

PAaBHOTO 3HAYCHUS CHJIbI TAKCCTU AJIA PA3JIMYHBIX YYaCTKOB 3€eMHOM IMOBECPXHOCTH. Ta-

15



KHE KapTbl HA3bIBAIOTCS IPaBUMETpUUYECKUMHU. OHHU UCIOIB3YIOTCS MPH MOUCKAX pel-
KHX IOJIE3HBIX UCKOMAEMBIX U B HAYYHBIX LETISX.

DIIEKTPUYECKOE T0JI€ 3EMIIM MPECTABICHO OTPULIATENBHBIM 3apsiZIOM B BEPXHUX
CJI0SX 3eMIIH, TOJIOKUTEIBHBIM — B BEPXHUX CJOsAX aTMocdepbl. HukHuii cinoit atmMo-
cdepsl BBICTyNAeT Kak U30JsTOop. HanpsykeHHOCTh 3JIEKTPUUYECKOrO MOJIs HE MTOCTOSIHHA
U U3MEHSIETCS] B T€UEHUE CYTOK, BpeMEH rojia, akTuBHOCTH CouHIla, aTMOC(HEPHBIX SIB-
JICHUW W U3MEHEHUS] MarHUTHOTO ToJist 3eMin. ICTOYHUK MPOUCXOXKICHHS IICKTpUYe-
CKOTO TOJIA 3eMJIM — BpalleHue ee 000JI0YeK W KOHBEKIMOHHOE IMepeMeIleHNEe BHYT-
peHHero BemiecTBa 3eMid. IIpu 3TOM MexaHWYecKkas 3HEprus MepeMelnBaroluIerocs
BEIIECTBA CUCTEMbI HAKAIUIMBAET BO3HUKAIOIINE TOKA U CBA3aHHBIN C HUIMU MAarHETU3M.

3emutst MpeACTaBiIsieT cO00M MAarHUT, MOJ0CAa KOTOPOro HE COBMAAAIOT C reorpa-
(buyeckUMH TOJIIOCaMH 3eMHOTO I1apa. Tak ceBepHbI MAarHUTHBIN MOJIIOC PACIIONIOKEH
Ha nosiyoctpoBe beotus (CeBepnas Kanana), a r0)KHBIH — Ha CEBEPO-BOCTOYHOM OKO-
HeyHOCTH 3emiu Bukropuu, Ha matepuke AHTapkTuaa. IlonoxeHne MarHUTHBIX MO-
JIFOCOB MEHSIETCS ¢ TEYEHUEM BPEMEHU B CBSI3M C BEKOBBIMU U3MEHEHUSIMU MATHUTHOTO
noJIst 3eMIIH.

BaxHOU XapaKTEpUCTUKON MArHUTHOTO TOJS 3EMJIM SBISETCA €r0 HalpsKEH-
HOCTb. EMHUIIEN U3MEPEHUST KOTOPOU SIBISIETCS SPCTE/I.

Bce anemMeHThl 36MHOTO MarHeTusma Jijisi JaHHOW TOYKHA 3€MJIM UCIIBITHIBAIOT T1€-
PUOINYECKAE U3MEHEHUS: CYTOYHbIE, TOJOBBIE, BEKOBBIE.

CeTh TMHUM MarHUTHOTO MOJIs 3eMJIU MOJIBEP>KEHA U3MEHEHUSIM B 00Jiee KOPOT-
KHE MEePUoJibl. ITO — MarHUTHBIE Oypu. X BOZHMKHOBEHHE CBSA3BIBAIOT OOBIYHO C COJI-
HEYHON aKTUBHOCTHbIO. OTMEYAETCs, YTO TOJAUYHBIA MAaKCUMyM UMEET MECTO B PaBHO-
JIEHCTBUE, MUHUMYM B HIOJIE. 3aMEUCHA TaKkKe CBA3b MAarHUTHBIX Oypb C 3eMJeTpsice-
HUSMHU.

Oco0oro BHUMaHMS T€0JIOTOB 3aCTy>KUBACT U3MEHEHUE HAIIPSKEHUSI MATHUTHOTO
IIOJIS1 HA OTJEJIBHBIX YYaCTKaX BBIPAXKAOIIEECS B HAPYLICHUU ITPABUIBHOCTHU PACIIONO-
YKEHUSI U30JIMHUN Ha KapTe. ITO MAarHUTHHIE AaHOMAJTUU.

[TonoxuTenbHble AHOMAJIMU YKA3bIBAIOT Ha 3aJIeKU B TIIyOMHE 3eMIM PY.
(0OBIYHO MAarHUTHBIX PY/ JKeJe3a).

MarauTtHoe noJsie 3eMJIM U OKPY>KAIOIIEro MPOCTPAHCTBA B )KU3HU IIAHETHI UMeE-

€T BakHOe 3HaueHue. OHO MpeAoXpaHseT 3eMJI0 OT MAarHUTHBIX COJIHEYHBIX OYpb.
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[IpocTpancTBO, B KOTOPOM MPOSIBISETCS HAPSHKEHHOCTh MAarHUTHOTO TI0JIs, HA3bIBACT-
csi marautocdepoit. Co croponsl odpamieHHoi k ConHily, MarHutocdepa cxara mar-
HUTHBIM TOJIEM U MAarHUTHBIM JIaBJIEHUEM COJIHEUHOTO BeTpa. [lon nelicTBreM cosHeu-
HOTO BeTpa MarHutocgepa npuodperaeT pe3ko acuMMeTpuuHyto ¢popmy. Maraurocde-
pa BMecCTe ¢ paJlualluOHHBIMU MOSACAMH CITYKaT IATOM OT YHUYTOXKAIOLIEro ACHCTBUS
KOPIYCKYJIsipHOTO M3nydeHust CoJIHIIa U MEXIUTAHETHOTO MAarHUTHOTO TOJIS.

Camas rmy0okas ckBakuHa Ha 3emiie, nmpoOypeHHas Ha Koibckom moimyocTpoBe
Heqaneko oT Mypmancka, gocturiia Bcero jauiib 12200 M (3To BCero Julib NOBEpX-
HOCTHBIM CJIOM).

CelicMHYECKHIT METOJ] HAXOAUTCS B PSAYy APYTUX reor3NIecKuX METOIO0B, HO
JUTS TIO3HAHUS TITyOWH 3€MJIH OH OJMH M3 CaMbIX BaJKHBIX.

3emMHasi KOpa OTPaAaHUYMBACTCS CHU3Y YETKON MOBEPXHOCTHIO CKayKa CKOPOCTEH
BOJIH — P (1Ipo101bHBIX) U S — monepeyHbix. ITo MoBepXHOCTH MoxopoBuunya (Moxo).
MOIIHOCTh KOPBI HETIOCTOSIHHA U U3MEHSIETCS OT 5-7 KM moji okeaHnamu 10 70-80 km
10/ KOHTUHEHTAMH.

Bropas rnobanbpHas celicMuueckas TpaHuIla HaxoauTcss Ha riayoune 2900 kwm.

Oto rpanuna b. ['yren6epra, koTopas OTAENIIeT MAHTUIO 3€MJIU OT SJIpa.

ActeHocdepa — 3TO CJIOM, KOTOPBIA OTJIMYACTCS OT BBIIIE — W HIDKEJICKAIIUX
CJI0€B BepxHel MaHTUU. Ero 0coO€HHOCTh — BO3MOKHOE TIJIaBJIEHUE BEIECTBA B MpeEJie-
nax 1-2%, 4to obecreurnBaeT MOHUKEHUE BA3KOCTU U YBEJIMUYCHUE AJIEKTPOIPOBOIUMO-
ctu. Ero MoniHocTh U riyOuHa CUJIBHO MU3MEHSIOTCS. B COBpEMEHHBIX I€OTEKTOHHUYE-
CKUX IPEICTABICHUSX ATOMY CJIOI0 OTBOJUTCS POJIb CBOEOOPA3HOM CMa3KH, 10 KOTOPOI
MOTYT MEPEMEIIAThCS BBILIETIEKAIIUE CIOM MAHTUU U KOPBI (pHC.S).

3emMHasi Kopa U 4acTh BEPXHEW MaHTHH HaJ acTeHochepol Ha3bIBaeTCs JIUTOChe-
pa. OHa XOJo/IHas, KECTKass U MOKET BBIIECPKUBATh OOJbIME HAarpy3ku. Jlutocdepa
cocraisieT okoiio 0,8% maccel 3emuu. JIutocdepy u acteHochepy 00bEIUHSIOT B TEK-

ToHOC(Eepy, KaKk 00JacTh MPOSBICHUS TEKTOHHMYECKHUX W MarMaTUYeCKUX TMPOIECCOB

(puc.5).

17



| — muTocdepa,

Il — BepxHsist MaHTHS,

Il — HYOKHSIS MaHTUS (TYHKTUPOM
MOKa3aHbl YPOBHU BTOPOCTETICH-
HBIX Pa3/IeJoB),

IV — BHemHee s11po,

V — BHyTpeHHee A1po. | —3emHas

Kopa; 2 — acteHoc(epa; mepexoHbie

ciou: 3 u 4.

Hudps! cneBa — nons reochep B

MPOLIEHTax 0T 00bema 3eMiIH, OYKBBI

cieBa — reocdepsl no K. bymineny

Puc.5. Buyrpennee crpoenue 3eminun

2,7

CpenHsis IUIOTHOCTh TOPHBIX IOPOJ Ha MOBEpXHOCTH paBHa 2700-2800 kr/me.
[InoTHOCTH BO3pacTaer ¢ riyonHou. Bepxu manTuu noj rpanuueid Moxo Xxapakrepu-
3yrorcst WIoTHOCTRIO 3300-3400 xr/m°. B Hmkueilt mantum ot 5500 xr/m® mo 10000-
11500 xr/m® B HU3ax MaHTHU (coBNagaeT ¢ rpanuieil I'yrenbepra). Bennunna mioTHO-

cTi Bo BHyTpeHHeM sjpe 10 14000 kr/m3. 33% maccel u 17% o0bema 3eMiy 3aHMMaeT

SIPO.

B cTpoennn nmoBepxHocTu 3eMiu ydyacTByeT ruapocdepa. OCHOBHYIO 4HacTh ee
93,8% cocTaBisrOT BOJbI MUpPOBOTO OK€aHa. 3aMETHYIO POJIb B COCTaBe THAPOCHEPHI
(4,5%) urparoT moa3eMHbIe BOABI, 00mas Macca nefaauka (1,5%) u nebonbiryro (0,2%)
COCTaBJISICT TIPECHBIC BOJABI PEK M 03€p Ha KOHTHMHEHTaX. Boma 3anmmaer moutu 71%
TJI0Ia M 3€MHOTO I1apa.

Atmocdepa — Bo3ayiHas oboouka 3emiau. Hiwknauit ee cioii-tponocdepa- nMe-
€T MOIITHOCTh OT 8 kM (Ha noJrocax) 10 20 kM (Ha skBaTope). B Tpomocdepe conepxut-

cs oT 50 mo 70% maccel Bceit atmocdepsr u 90% macchl Bcero Bo3ayxa. K BepxHen
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rpaHuie Tpornocepsl TeMrepaTypa MocTeneHHo yMeHblaercsa Ha 6,0-6,5° Ha kaxabie
1000 m u nocruraer — 57°C.

Bropas obonouka armocgepsl — cTpatocdepa HaXOIUTCS HA BBICOTE 85 KM, I1e
temriepatypa nocturaetr — 90°C. B HuxHeil ee yactu B untepBaie 20-40 kM BbIAEHSIET-
Csl CJIOM C MOBBIIIEHHBIM cojepkKaHUeM 030HA. OH MOrjomaer OONbIIYI0 YacTh Yilb-
TpaHOJIETOBBIX JTy4eil U MOBBIIAECT TeMIiepaTypy a0 25°C.

[TorpannuHselii cOM MEXIYy MAaTEPUKOBBIMU MOAHITHUSAMH U TUAPOCHEPOi ¢ 0J1-
HOWM CTOpOHBI, U aTMoc(epoll C Opyrod CTOPOHBI, 3aHMMaeT Ouocdepa. DTOT CIOM
BKITIOYAET B ce0s BCE JKMBOE HACEJICHUE TUTAHETHI (’KHUBOTHBINH M PAaCTHTEIHHBINA MHUD).
Bnusnaue ouochepsl Heocniopumo. Oprann3mel Ouochepbl BUTOU3MEHSIOT XUMUYECKUN
cocTaB aTMOC(ephl 3a CUET OCTaBKU B HETO MUHEPAJIbHBIX BEIIECTB U3 3¢MHOM KOpHI U
ruapocepsl, BHICTYNAIOT KaK 3K30IM€HHBIN F€0JIOTMUYECKUI areHT, 3arps3HsIoT IUIAHETY .

XHUMMYECKUN 1 MUHEPAJIOTUUECKUI COCTaB I‘GOCd)GD 3emun OIIPCACIICH TOJIBKO B

Ipesesax 3€MHOM KOPBI.

Pasnuyaror nBa TuIa 3eMHOW KOPBI: KOHTHHEHTAJIbHYIO M OK€aHMYECKyr0. KoH-
TUHEHTAJIbHAsl COCTOUT U3 OCAJI0YHOT0, TPAHUTHOTO U 06a3abTOBOTO ciaoeB. OxeaHnue-
CKasi — 0CaJI0YHOr0, 6a3aJIbTOBOTO U TA0OPOCEPTIEHTUHUTOBOIO CJIOEB.

Bepxuwii ciioil KOHTUHEHTAIBHOW KOPhI COCTOUT U3 TPAHUTOB U METaMOP(HUUECKUX
1OpoJ1, OOHAKAIOLIMXCS HA KPUCTAIMYECKUX IUTAX APEBHUX IJIAT(OPM.

Cpean ocaoyHbIX MOpPOJA MPeo0IaJaroT MEeCYaHble M TJIMHHUCTBIE CIIAHLbI (10
80%), cpeau MeTaMOp(PUIECKUX — THEHCHI M KPUCTAJUTMYECKUE CIIAHIIBI.

B okeanuueckoii kope npeobianaroT 0a3anbThl (10 98%). CambiMu pacnpocTpa-
HEHHBIMU MUHEpaJIaMH 3€MHOI KOPBI SIBJISIIOTCS MOJIEBBIE IINAThI, KBApILl, CIO1a, TJIU-
HUCTbIE MUHEPAJIBI.

CocTaB BepxHEil M HI>KHEW MaHTHH MOXKET ObITh ONpPENENeH TOJIbKO MPEANnoso-
XKUTEIbHO. BepxHssl MaHTUs HUXKE TpaHULBI MOXO CII0KEHA YJIbTPAaOCHOBHBIMH MOPO-
namu, odoramieHHbIMU Fe 1 Mg. MHOro 3K10ruTOB, 00pa3yeMbIX MpU BHICOKUX JaBIie-
HUSIX.

OCHOBHBIMH MHUHCpaJIaMH BCIICCTBA BerHefI MaHTHHU SABJIAIOTCA OJIMBUH W IIM-

POKCEHBI. XUMHUYECKUN COCTAB IIPU 3TOM HE MEHSETCH.
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1.3. MuHepajbl 4 TOPHBIE IOPObI

Munepanbl. CI0BO MUHEpaI MPOUCXOAUT OT JIATHHCKOTO MHHEPA, YTO O3HAYAET
KYCOK PY/IbI.

Bce BeniecTBo 3eMHOM KOpbl 1 MAHTUM 3€MJIM COCTOUT M3 MUHEpaioB. Bce rop-
HBIE MOPOJIbI TAKKE COCTOST U3 MUHEPAJIOB UM MIPOIYKTOB UX Pa3pyIICHHUS.

Munepanbl - TBepjAble NPOAYKTHI, 00Opa30BaBIIMECS B pe3yJibTaTe MPUPOIHBIX
(GU3UKO-XMMHUYECKUX PEaKiui, MPOUCXOIIIMX B JuTocepe, obmamaromume omnpejae-
JICHHBIM XUMHYECKUM COCTaBOM, KPUCTALTMYECKON CTPYKTYPOU, UTO OMpeessieT UX
oTpesieieHHbIe (PU3UIECKHE CBONCTBRA.

KonmdectBo MmHEpamoB B cocTaBe 3eMHOW Kopbl mpeBbimaer 3000 BuIOB.
Hauboinee u3BecTHbIe PU3MYECKUE UX CBOMCTBA: TBEPJOCTh, OJIECK, I[BET, U3JIOM, CIaii-
HOCTb, IIBET YEPTHI U T.II.

TBepAOCTh — CHOCOOHOCTH CONPOTHUBIISITHCS MEXAaHWYECKOMY BO3/IEHCTBHUIO.
Omnpenenserca IapanaHbeM MUHEPAJIOM-3TaJIOHOM MHHEpala, TBEPAOCTh KOTOPOTO
onpeneinsgercs. OTHOCUTENBHAS IIKAJIa TBEPAOCTH cOCTOUT U3 10 MuHEpanoB — 3Tajno-
HOB: TanbK (1), rurc (2), kanbumii (3), Garoopur (4), anatur (5), monesoit mmat (6),
kBapii (7), ronas (8), kopynn (9), ammas (10).

Bbrieck — crocoOHOCTh OTpakaTh 1BET. Jlenarcs Ha MUHEpabl ¢ METAUIMYECKUM
0JIECKOM U ¢ HeMeTauTnuecKuM OJieckoM. 70% MUHEPAoB 00J1aal0T HEMETALTUYECKUM
OJIeCKOM: anMa3Hbld (KWHOBAph), CTEKJISIHHBIA (KBapl[ U OOJBIIMHCTBO MHHEPAJIOB),
KHUPHBIH (cepa), METKOBUCTHIN (acOeCT), mepaaMyTPOBBIi (TAIbK).

LBeT — crtocOOHOCTH MOTJIONIATh Ty MW UHYIO 9acTh CIIEKTpA.

H31m0M — MOBEPXHOCTH pacKosia, MPOIIe/Iias B MUHepase He 10 CIIaifHOCTH.

CraiiHOCTh — CMOCOOHOCTh MHHEPAJIOB MPH yAape pacKallbIBaThCA IO OIpese-
JICHHBIM HAIPaBIICHUSIM.

[InotHOCTE. [l0 MIOTHOCTH MUHEpATBI MOAPA3ACISIOTCS HA 4 TPYIIIBI: JICTKUE —
2,5; cpennue — 2,5 1o 4,0; Tsaxkensie — ot 4,0 10 8,0 1 oueHs TKENBIE — Gonee 8,0 T/cMC,

["oprouecTs, 3amax, BKYC, IEPOXOBATOCTh, )KUPHOCTh, ONITHYECKUE CBOWCTBA MH-
HEPAJIOB TAKXKE SBISIOTCS TOCTATOYHO BAKHBIMU JMATHOCTUYECKUMHU TIPU3HAKAMU TPU

OInpCaACICHNN MUHCPAJIOB.
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Omnpenenss npupoay oOpa3oBaHHs MHUHEPAJIOB, MOKHO PACKPBITh TEHE3HUC TOP-
HBIX TTOPOI.

Munepanoobpa3oBaHrue MOKET MPOUCXOIUTh B Pe3yJbTaTe dHIOTEHHBIX, IK30T€H-
HBIX WU MeTaMOp(UIECKUX TPOIleccoB. B HacTosIee BpeMsi HACYUTHIBACTCS OKOJIO 2-X
TBHICSIY €CTECTBEHHBIX MUHEPAJIOB, KOTOPHIE MOTYT KJIACCU(PUIIUPOBATHCS MO PA3INYHBIM
npusHakaM. Haubonee pacnpocTpaneHHasi KjiacCHU(pUKalUs M0 XUMUYECKOMY COCTaBy.
['naBHeMe Kiiacchl MUHEPAJIOB MO 3TOMY MpHU3HAKY: crinkaThl (oxosno 800 MuHepa-
JIOB), cynbduabl u cyiabdarsl (okoiao 200 MuHepason), rajgoreHnsl (okono 100 muHepa-
JIOB), CaMOPOJIHbIe MUHEpaJTbI (0K0J0 90) 1 ApyruUe.

Muneparbl, Hanbosee YacTo y4acTBYIOIINE B 00pa30BaHUH TOPHBIX MOPO HA3bI-
BaloTCs Nopoaoodpasyromumu (okoso 100).

[TpupoaHbIe MUHEpATBHBIC arperaThl, CJIAraloNIie CaMOCTOSATEIbHBIC TEOJIOTHYC-

CKHUC TClIa, o6pa3y10nme 3CMHYIO KOPY, HA3bIBAIOTCA 'OPHBIMH ITIOPOAAMH.

["'opHBIE OPOJBI IO CBOEMY NPOUCXOXKACHUIO (T€HE3NCY) IEIATCA Ha 3 Kiacca:
MarMaTU4ecKue, 0CaI0YHbIe U METaMOP(PUUECKHUE.

MarmaTtudeckue oOpa3yloTcs B IMPOIIECCE 3acThIBaHHUS PpaCIIaBOB (Marmbl),

Haxoosmuxcs B HEApPAX 3eMHOM KOPBI IIOA OOJIBIINM JaBJICHUCM.

OcafouHble MOPOILI 00pPa3yrOTCsl B pe3yibTaTe pa3pylIeHHUs Ha TMOBEPXHOCTH

3emMsi paHee CYIIECTBOBABIIMX IOPOJ M TIOCICAYIOMIETO OTJOKEHUS W HAKOIUICHHS
3TOTO pa3pyIICHUSI.

Metamopduueckue mopoabl — pe3yiabTaT MeTaMopusmMa, T.e. Ipeodpa-30BaHus

paHee CylIECTBOBABIIMX MAarMaTH4€CKUX M OCAJOYHBIX TOPHBIX MOPO/I MO BIUSHUEM
PE3KOr0 U3MEHEHUS TEMIIEPATYPHI, JABJICHUA U T.I.

[To cocTaBy ropHbie MOPOJIbI OBIBAIOT MOHOMUHEPATHHBIMH, COCTOSIITUMU U3 O/I-
HOr0O MHUHEpaia U NOJMMUHEPAIbHBIMU, COCTOSIIIMX U3 HECKOJBbKUX MUHEpAJIOB. Mar-
MAaTHYECKUE TOPHBIE MOPOJbl XapaKTEPU3YIOTCS OINPEICIICHHON CTPYKTYpPOU U TEKCTY-
poii. [lox cTpyKTypo# MOHUMAIOT CTPOEHUE MOPOJIbI, 00YCIOBICHHONW (POpMOH U pas-
MepaMu cllaraeMbIX ee MHuHepasoB. CTpyKTypa XapakTepH3yeT yCIIOBUsS 0Opa30BaHUs
ropHeix mopos. Hawmbosiee pacmpocTpaHeHHBIE BUIBI CTPYKTYpP: KpHUCTaUITMYECKas,

CTEKJIOBaTasi U MoppupoBasi.
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[Tox TekCcTypor MOHUMAKOT MOPAIOK PACIIOJI0KEHUSI COCTABHBIX YaCTEW MOPOIbI
U ee IUIOTHOCTh. Pa3nuuaroT MacCHMBHYIO, CIAHIEBYIO, MUHIAICBHIHYIO, (DIIFOMIAITb-
HYIO U IPyTHU€ TEKCTYPbl MarMaTUHYECKUX FOPHBIX TOPOJ.

[To ycinoBusaM 00pa3zoBaHUsl MarMaTUYECKHUE MTOPOJIbI ICTATCS HAa UHTPY3UBHBIE U
s y3uBHBIE.

OcanouHble MOPOIbl, 3aHUMAIOIIKE O TJIOIIAIU TPU YETBEPTHU CYIIU, 00pa3oBa-
JUCh B OCHOBHOM, B P€3yJIbTaTe BHIBETPUBAHUS MAarMaTUYECKUX U METaMOP(HUUECKHUX
MOPOJ U TIO CBOEMY MPOUCXOXKIEHUIO JENIATCS Ha 00JIOMOUYHBIE (TEpPPUTECHHBIE), XUMU-
YECKHE, OPTaHUYECKUE U TIIMHUCTBIE. JIJIsi 0CaOYHBIX NOPOJ XAPAKTEPHA CIOUCTOCTD.
TekcTypa mopoj MoOXeT ObITh Kak IJIOTHOM, Tak U peixiioi. Ilopogam cBoiicTBeHHA
TPEUIMHOBATOCTh. BBIEIAIOT CTPYKTYphl: KPUCTALIMYECKYIO, 3€PHUCTYIO M OpraHo-
TE€HHYIO.

MeTtamopduueckue mopojsl 00pa3yroTcsi U3 MOPOJ BCEX KIACCOB MPU MX HU3MeE-
HEHHH, BBI3BAHHBIM BBICOKON TEMIIEPATYPOMl U TABICHUEM.

JInst MeTaMOppUYECKUX MOPOJ Pa3IuvaroT CIAEAYIOIINUE CTPYKTYpPbl: 00I0MOYHAas
(KaTakJIacTHYeCKas), KpUCTAJI00JacToBass, mophupodaacToBas, rpaHoOIacTOBas, Jie-
nua001acToBasi 1 HeMaTo0JIacToBasi. XapakTepHBIMU TEKCTypaMmH 1Jisi MeTamopduue-
CKUX TOPOJ| ABJIAIOTCS: MOJiocuaTas W CJIaHIleBas, Ijiodaras, mITHUCTas (OYKoBas) U
MacCHUBHas.

Bomnpocs! aj1s1 camonpoBepku

1. Pacckaxwure o BHyTpeHHel cTpykType CoHIa U ero mapaMerpax.

2. Pacckaxute o ctpoernn COTHEYHON CHCTEMBI.

3. Ilepeuncnure ocHOBHBIC 0COOCHHOCTH COTHEYHON CHCTEMBI.

4. TlpuBenute XapakTEPUCTUKY (GOPM U pa3MepOB 3eMIIH.

5. Kak usmensieTcs MmioTHOCTh, TEMIEpaTypa U TPaBUTAIMOHHBINA PEXKHUM OT T0-
BEPXHOCTH JI0 LIEHTpa 3€MJIH.

6. Haiite kparkyro xapaktepucTtuky runore3sl M. Kanra u 1. Jlamaca o mpowuc-
XO0KACHNH 3eMI U TuiaHeT COTHEYHOM CUCTEMBI.

7. JlaliTe XapakTEepUCTUKY CTPOCHHSI 36MHOU KOPBI 1101 MATEPUKAMH U OKEaHAMHMU.

8. Pacckaxute 0 pu3nyecKkux CBOMCTBAX MUHEPAJIOB.
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9. Kak xnaccupuuupyroTcsi MarMaTH4eCKie rOpHbIe MOPOIbI?
10.Kak knaccupuuupyroTcs 0ca0uHble TOPHBIE TOPOIbI?

11. laiiTe onpenesieHne CTPYKTYPhI TOPHBIX MOPO/I.

12.JlaiiTe onpenenenrne TEKCTYPhl TOPHBIX MOPOI.
13.Pacckaxxute 0 cTpoeHUHU JTUTOCHEPHI.

14.PacckaXxuTe 0 CTPOCHUU 3€MHOU KOPBI.

2. I'eoamHaMHUYeCKHe JHAOTeHHbIE NIPOLECChl U UX BIHMSHHE Ha peiibed
2.1. TekTOHMYeCKHE ABUKECHUS
[Ipouecchl BHYTpEHHEW TUHAMUKHM 3€MJIM HOCAT HAa3BaHUE DHAOIEHHBIX IPOLEC-
coB. OHM BO3HHUKAIOT B PE3YyJbTaTe€ BBICBOOOXKIECHUS IHEPTUU XUMHUKO-TLIOTHOCTHOM
muddepeHIMalnry BEeIeCcTBa, SHEPTUU BpallleHUs] 3eMJIU, a TaKXKe CHJIbI CKATHs U pac-
TSOKEHUS B 36MHOM KOpe. OTH BUJABI DHEPTUMHA M CHUJIbI, PACMOJIArarolIrecss B Heapax

3€MJ'II/I, IMOJYYHJIN HAa3BAHNC TCKTOHUYCCKUX. Onu (bOpMI/Ipy}OT 00K IIJTaHCTHBI, BBI3bI-

BaIOT pa3JIMYHbIE U3MEHEHHUS B YCJIOBHSX 3aJIeTaHUs TOPHBIX MOPOJ, GopMHUPYS pa3-
Ju4HbIE (OPMBI U TUIIBI pelibeda 3eMHON MOBEPXHOCTH, OOPA3YIOT CKIIAJIKU U Pa3PhIBBI
B MTOPOJIaX, MPUBOIAT K IEPEMEIICHHUIO OOJIBIINX YYaCTKOB 36MHOM KOPBI MO pPa3pbIBaM.

PaznuyatoT Tpu THMNa TEKTOHMYECKUX JBIKCHUU: KoJieOaTeNbHbIe (MeporeHu-
YeCKHe), CKIIaauaThie (OpOreHUYECKUE) U Pa3phIBHBIC.

KonebarenbHbie ABMKEHHUSI OTPAXKAIOTCA B HACTYIUICHUH (TPAHCTPECCUU) U OT-
CTYILJIEHUU (PErpeccuu) Mopsi.

[Ipu3Haku NOIHATHS 3€MHON TOBEPXHOCTH:

1. beperosie Teppachl U BOJIHOMPUOOWHBIE HUIIIH.

2. Crnenapl )XKU3HEACATETFHOCTH CBEPIISAIINX MOJITIOCKOB.

3. Ocy1ieHue AembThl peKH.

4. BpIcTynaroliye noiBOIHbIC KaMHHU.

5. OcyilieHue raBaHu.

[Ipu3HaKy OMyCKaHUsl 36MHOW OBEPXHOCTH.
1. Pe3koe mogHsATHE YPOBHSI PEK.

2. Hanuune IMOJABOAHBIX JOJIMH B YCTBAX PCK.
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3. IMogBomnoe mpoaomkenue (huopaoB).
BoienstoTcs cieAyronme BUIbl TEKTOHUYECKUX JABUKECHHI: MOBEPXHOCTHBIE,

rIIyOMHHBIE, CBEPXTIYOUHHBIE U MJIaHETapHBIE.

[TOBEpXHOCTHBIC IBUKCHHSI MPOSBIITIOTCS B 0CAIOYHOM uexJie JInTocdepbl. OHU
NPUBOJAT K JiehopMaIliK IJIACTOB, K CMATHIO OCaJOYHBIX 00pa30BaHHUM B CKJIAJIKU Ipa-
BUTAIIMOHHOTO CKOJILKEHUS, OMOJI3HEBBIC MPOILECChl. Pa3HOBHUIHOCTHIO MOBEPXHOCT-
HBIX JBW)KCHHH MOYKHO CUMTATh W TEXHOT'CHHBIC MPOIECCHI, MPUBOAIIME K jJedopma-
IIUHM 36MHOM MTOBEPXHOCTH.

[yOWHHBIC TBWKEHUS TMPOSBISAIOTCS B Mpeaenax acTeHochepbl U JUTOChEpHI.
VX BO3HHMKHOBEHHE OOYCIIaBIMBACTCS M30CTa3ueH, (pa30BBIMH IEpexXoiaMu BEIIeCTBa,
U3MCHEHUSMH B acTEHOCHEPHOM cCJIoe BepxXxHelW MaHTHH. Ha riyOWMHHBIC JBYKCHUS
OTIpPE/ICIICHHOS BIIMSHHE OKa3bIBAIOT W BHEIIHHWE POTAIIMOHHBIC CHIIBI. B pesynbrare
MPOSIBIICHUS. TJIYyOMHHBIX BEPTUKAIBHBIX IBWKCHHA TPOUCXOAHWT auddepeHmanms
KOHTHHCHTOB M OKCAHOB, IJIaTPOPM U TCOCHHKIMHAJICH Ha IMOJOXHUTEIbHBIC U OTPHUIIA-
TEJbHBIC CTPYKTYPHBIC 3JIEMEHTBI PA3JIMYHBIX MOPSJIKOB. [ OpU30HTAIBHBIC TITyOMHHBIS
JBHUKCHHSI MOTYT OTMEYAThCSI 110 TPaHUIAM Pa3IUIHBIX CI0EB JTUTOC(HEPHl U PUBOIHUTD
K 00pa30BaHUIO B30POCOB, HAJIBUTOB, CJIBUTOB U TUTACTUYIHBIX CKJIAYATHIX (DOPM.

CBGDXFHV6I/IHHI>IC ABU)KCHHUA BOSHUKAIOT Y HIDKHEH I'paHUIbI MAHTHUHU C BHEIIHEH

obosoukoit sanpa. [IpuurHaMy UX BOZHUKHOBEHHUS MOXHO CUMTATh Tpoiiecchl nudde-
pPEHITMAIIMY MaHTHH C BBIJCICHUEM JKEJIE30CoIepKAINX COeTUHEeHNH. J[BMkeHne MaH-
TUWHOTO BEIIECTBA MIPUBOJUT K MPOSIBJICHUIO HA MIOBEPXHOCTU 3€MJTU CBEPXTITyOMHHBIX
TEKTOHUYECKHUX JBIKCHUU, KOTOPHIC MPOSBISIOTCS MPEUMYIIECTBEHHO KaK TOPHU30H-
TaJbHBIC. 3apO’KICHNE TUIAHETAPHBIX TEKTOHUYECKHUX JIBIKCHHUH TI0-BHANMOMY, TTPOWC-
XOJIUT B 3€MHOM SIJIp€ KaK pPe3ysIbTaT U3BMEHEHHUsS! ero 00beMa, U caMH JIBUXKEHUS OXBa-

TBIBAIOT BCIO IIJIAHCTY B LCJIOM.

2.1.1. TekToHNKa JUTOCHEPHBIX IUITUT — COBPEMEHHAS Ie0JIOrHYEeCKasi TeOpUs

OcHoBHasi ujesi PTOM HOBOM Teopuu Oa3zupoBaiach Ha MPU3HAHUU PA3ACICHUS
auTocdepsl, T.€. BEpXHEH 000710YKkH 3eMIIH, BKIIOYAIOINICH 3€MHYIO KOPY U BEPXHIOIO

MaHTHIO JI0 acTeHOC(hEphl, HA CEMb CAMOCTOATENILHBIX KPYIHBIX TUIUT (pUC.6).
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Puc. 6. OcunoBuble nutocdepuble mauts! (no B. E. Xauny u M. I. Jlomuze). 1 — ocu
crnipeMHra (JIMBepreHTHbIE rPaHuIlbl), 2 — 30HBI CyOAYKIUH (KOHBEPreHTHbIE TPaHHIIbI),
3 — TpaHchopMHbBIe pa3sioMbl, 4 — BEKTOPBI «aOCOIOTHBIX» ABHXEHHIT JHTOCHEPHBIX
naut. Manele muntel: X — Xyan-ge-Dyka; Ko — Kokoc; K — Kapubekasi; A — ApaBuii-
ckasi; Kt — Kuraiickas; 1 — Unnokuraiickas; O — Oxorckas; @ — Oununnunckas

OTH TUTUTHI B CBOMIX IEHTPAJIBHBIX YACTSAX JHUIICHBI CCHCMHUYHOCTH, OHU TEKTO-
HUYECKU CTAaOWIIBHBI, & BOT IO KpasM ITUT CEHCMUYHOCTh OYEHBb BBICOKASI, TaM TOCTO-
SIHHO TIPOUCXOMST 3emieTpsicenus. CienoBaTeabHO, KPaeBble 30HbI IUIUT UCIBITHIBAIOT
OoJbIlIMe HANIPSDKEHUS, T.€. MePeMEeIaloTCs OTHOCUTENBHO APYT apyra. B omnux ciy-
qasx 3TO PACTHKEHHE (PACXOXKIEHWE) BIIOJIb OCH CPEIMHHO-OKEAHWYECKHX XPeOTOB,

/i€ pa3BuUTHI riayOokue yiienbs (pudTsi). [TomoOGHbBIE rpaHUIBI HA3BIBAIOTCS AUBEPILEHT-

HBIMHU (puc.7).
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Puc. 7. Tunsl rpanni auTochepHbIX MJIHT.

[ — quBepreHTHbIe rpaHULbL. PackpbiTHE OKeaHCKHX PH(TOB, BHI3BIBAIOUIMX MpoLece
cnpeannra: M — nosepxunocts Moxoposuunya, JI — mmrocdepa. Il — KoHBepreHTHbIE
rpannubl. Cy6aykuus (morpyxeHue) oKkeaHHYecKoii KOpPbI 101 KOHTHHEHTAJIbHYI0: TOHKH-
MM CTpeJKaMH MOKa3aH MeXaHH3M PacTsDKeHHS — CKaTHA B THIIOLEHTpaX 3eMJIeTPSICceHHIl
(3Besoukn); I1 — nepsuunble MarmaTiueckue oyaru. III — Tpanchopmubie rpaHHLbY
IV — KOJTM3NOHHDIE TPaHHIIBI

Ha npyrux rpaHuiax miuT B odarax 3eMJIETPsICEHUH Ha00OpOT MPOUCXOJIUT TEK-
TOHMYECKOE C)KaTue, T.e. JUTOC(HEpHbIE IUINTHI JBUKYTCS HaBCTpedy APYr APYry cO

ckopoctbio 10-12 cm/ron. Takue rpaHuIbl Ha3bIBAIOTCS KOHBEPreHTHBIMU. X mpoTs-

KEHHOCTH 60 TBIC. KM.
CymiecTByeT emie OJIMH THUI TPaHUIl JTUTOC(EPHBIX IIIUT, TJE OHU CMEUIAIOTCS

OTHOCHUTENILHO Jpyr Apyra. OHU Ha3bIBAIOTCA TPaHC(HOPMHBIMU, T.€. IEPEAAIOT JBUKE-

HUE OT OJTHOU 30HBI K IPYTOM.
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[TpyuunHa mepeMemnieHrs TUTOCHEPHBIX TUTUT — KOHBEKTHBHBIM MEPEHOC BeIIe-
CTBa MAHTHU HA MOBEPXHOCThH. [Ipw 3TOM OKeaHWUYeCcKoe JHO Kak Obl HapamuBaeTCs.
Takoit mporecc mosiydusi Ha3zBaHue copeaunra. CKOpocTh HapacTaHus OT 1M 110
18cMm/ron (yCTaHOBIICHO T€OAE3MUECKIMHI METOIAMH ).

Korma Obl1 ycTaHOBIIEH MPOIECC CHOPEAMHIa, TO ObLTM OTKPBHITHI U KOHBEPIeHT-
HbI€ 30HBI U Ha3BaHbl OHM CcyOayKiMel. PacronaraioTcss onu mo kpasiMm Tuxoro okeaHa
u Ha BocTtoke Mummiickoro. Tspkenas u nerkasi okeaHumdeckas Jutocdepa, MOIXOAsS K
OoJee TOJCTON W JIETKOW KOHTUHEHTAJIbHOM, YXOJUT 1o Hee. Eciii B KOHTaKT BXOJST
JIB€ OKEAaHUYECKHE TUTUTHI, TO OTpYykaeTcsi 6osee npeBHss. [Ipu 3ToM BO3HUKAIOT Tpe-
HUS, IEPEXOAAIINE B 3€MIIETPSCCHUA.

[Ipu cTONKHOBEHUH, 2-X KOHTUHEHTAJIBHBIX IUTUT 00pa3yeTcs rOpHO-CKIIa4aThii
nosic. Tak Bo3HuKIM ['mManaiickue ropsel, koraa SOMiH. et Hazan MHgocTaHcKast in-
Ta CTOJNKHYyNach ¢ Asuarckoil. Tak chopmupoBasics ANBNUINCKUNA TOPHO- CKIIaT4aThIi
nosic mpu KoJutn3uu AdpukaHo-ApaBuiickoil 1 EBpa3uiickoit KOHTUHEHTAJIbHBIX TUIHT.

[lox medCTBUEM TEKTOHMYECKHUX CHJI NEPBOHAYAIBHO TOPU30HTAIBHO 3AJIETAIOIINE
CIIOM CKUMAIOTCA B ckiaaku. [Iporiecc ckiaaxooOpazoBaHus MPUBOJUT K BOSHUKHOBEHUIO
TOPHBIX CUCTEM, XapaKTEPU3YIOIIMXCS TOPHBIM U CTPYKTYPHBIM TUIIAMU peribeda.

[TonoxeHue 1iacta MOpoJbl UM CBUTHI IUIACTOB (TPYMIIBI IJIACTOB OJTHOTO T€0-
JIOTHYECKOTO BO3pacTa B MPOCTPAHCTBE) OMPEACACTCS dJIEMEHTaAMHU 3aJIeTaHus T1acTa
(O3I1)). K aTum 351eMeHTaM OTHOCSTCS TIPOCTUPAHUE, a3UMYT MPOCTUPAHUS U YTOJ Ta-
JeHus iacta. JIMHuen npocThupaHus Ha3bIBACTCS CIIEN NEPECEUCHUs] TOPU30HTAIBHOU
IJIOCKOCTHU C IUIOCKOCTBIO KPOBJIA WJIM MOJOILIBHI IUIAcTa. JIMHUSA, NEpNEHAUKYIISIpHAS

JIMHUW TIPOCTHUpPAHMA, JICKalllasd B IINIOCKOCTH INIACTa, HA3bIBACTCA JIMHUCH nagcHus

IUIaCTa W YKa3bIBACT HAIIPABJICHUC MAKCHUMAJBHOI'O YyIJIa HAKJIOHA. ABI/IMVT IpoCcTHUpa-

HUSL — 3TO TOPU3OHTAIBHBIA YTOJI MEXKY JIMHUEW MPOCTUPAHUS U MATHUTHBIM MEpUIH-
aHOM. YTOJI MaJeHUs — 3TO MAKCHUMAaJbHBIM yroJl HaKJIOHA IIacTa K FOPU30HTAIbHOU
MMOBEPXHOCTH. DJIEMEHTHI 3aJIETaHUs IIACTa ONPEICIISIIOTCS ¢ TOMOIIBIO T€0JIOTUYECKO-
o KOMIIaca.

[Tox nericTBHEM TEKTOHUYECKUX CHJI MEPBOHAYAIBHO TOPU30HTAIBLHO 3aJIETar0-

IIMe 0caouHble 00pa3oBaHus J1eHOPMHUPYIOTCS (AUCIOLHUPYIOTCS) T.€. U3MEHSIOT CBOC
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nepBOHAYAIbHOE MOJIOKEeHNE. VI3MeHeHHsT MOTyT POUCXOAUTH 0€3 pa3pbiBa CIUIOIIHO-
cti o0pa3oBaHuil (TU1acTa, cosi) U ¢ pa3pbiBoM. [lepBble U3 HUX HOCSAT Ha3BaHHUE IUIH-
KaTUBHBIX HAPYIICHUH (IUCIIOKAIIHIA), BTOPbIC — JU3bIOHKTUBHBIX. OCHOBHBIMHU THUIIAMH
IUIMKATUBHBIX HAPYIICHW SBISIIOTCS: CUHKIWMHAJIbHASA, AHTUKIWHAJIbHAS, MOHOKIIU-

HaJbHas, QJICKCYpHas U CYHIy4YHasl CKJIaaKu (puc.8).

CuHKIMHATIbHAS CKJIaaKa AHTUKINHATIbHAS CKJIaaKa

MonoknuHansHas CKIIajaKa cDJ'ICKCYpHaSI CKJIaaKa

CynayuHas ckiazika

AT TR A
i

Puc.8. OcHOBHBIC THIIBI IVIMKATHBHBIX HAPYIICHUH (CKIIAI0K)

DJIEMEHTHI CKJIAI0K:

1). CBox (3aMOK) aHTUKJIMHAIBHBIX CKJIaI0K, MYJIbJia — Y CHHKJIMHAJIBHBIX — M-
CTO neperuda cJaoeB.

2). Kpbutbst — CXOSIINMECS B CBOJE MM MYJbJie OOKOBBIC yYaCTKH HM30THYTOTO
CJI0s1, OTIPEIESAIONIME TPAHULIBI PACTIPOCTPAHECHUSI CKIIAIKH.

3). OcHOBHas IJIOCKOCTh (ITOBEPXHOCTh) — BOOOpa)kaeMasi IJIOCKOCTb, ACIIsIas

YTOJI MCKIAY KPBUIbJIMU.
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4). Ochb CKJIaJIKK — Clie] IEPECEUCHUs JHEBHOM OBEPXHOCTHU C OCEBOM IJIOCKOCTHIO.
5). Hlapuup — cien nepecedeHus: OCEBOU MIOCKOCTH C JIFOOBIM U3 CIOEB CKJIAJIKH.
6). SIpo — BHYTPEHHSIS 4aCTh CKJIAJIKH, IPUJIETAIOIAst K OCEBOM MIIOCKOCTH.

K OCHOBHBIM TU3BIOHKTUBHBIM THIIAM HAPYIIEHUN OTHOCSTCS: COPOCHI, B3OPOCHI,

HaJBUIH, TOPCTHI K rpabensl (puc. 9).

Puc.9. OcHoBHBIE TUIIBI AU3BIOHKTUBHBIX HAPYLICHUN

OTH TUMBI HAPYIIEHUH 00pa3yroTCs, KOTJa BHEIIHUE CUJIbI TPEBOCXOMST Mpeies
MPOYHOCTH U B HUX 0Opa3yroTCs pa3ioOMbl U TPEHIMHBI CO CMEIIEHUEM Pa30PBAHHBIX
yacTell (KPbUIbEB) IJIACTOB IO TPEIIHUHE (CMECTHTEIIIO).

2.1.2 Hogejilne TeKTOHUYECKHE JIBUKEHHUS 3€MHOI KOpPbI M MX BJIMSIHME HA
peabed

B HacTosiiiee Bpemsi yCTaHOBJICHO, YTO TJIaBHAs POJib B (POPMUPOBAHUU OCHOBHBIX
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YepT COBPEMEHHOTO penbeda SHIOTEHHOTO MPOUCXOKICHUS MPUHAJICKUT — HOBEHIITNM

TCKTOHUYCCKUM JBHMXCHUAM. 910 ABWIKCHUA, HUMCJIIM MCCTO B HCOI'CH-UCTBCPTHYHOC

Bpems. Tak, o0macTssM claObIX BEPTHKAIBHBIX TOJIOKUTEIBHBIX JBIDKEHUA B pelbede
COOTBETCTBYIOT paBHHHBI (BocTouno-EBporeiickas), miaro, miocKOropke.

OO0nacTsIM WHTEHCUBHBIX TEKTOHHYECKHUX IMOTPYKEHUH COOTBETCTBYIOT HHU3MEH-
HOCTH C MOIIIHOHM TOJIIEH OCaJKOB HEOTeH-ueTBepTHUHOTO Bo3pacta (IIpukacmwmiickas
HU3MEHHOCTB).

OOnacTsIM MHTEHCHUBHBIX MOJIOKUTEIHHBIX TEKTOHUYECKUX IBM)KCHHU COOTBET-
CTBYIOT TOPHI: T.€. UX penbedooOpasyroiias poyib IPOSBIIACH B TeopMaIiuy Tomorpa-
(UYeCcKOl TTOBEPXHOCTH, B CO3/JIaHUH MOJIOKUTEIIBHBIX M OTPUIIATSIIBHBIX (hOpM pebe-
¢a paznoro nopsaka. OHH KOHTPOJMPYIOT PACIIOIOKEHUE Ha TIOBEPXHOCTH 3eMIIH 00-
JacTel CHOCa M aKKyMYJIIIUU ¢ TMpeoOiiaJlaHueM JICHYIAllMOHHOTO aKKyMYJISTHBHOTO
penbeda. CKOpOCTh, aMIUIUTYIbI U KOHTPACTHOCTh HOBEHINNX JIBMKCHHUH BIUSIOT Ha
WHTCHCUBHOCTD TPOSIBIICHHUS YK30TE€HHBIX IPOIIECCOB, & TAKXKE HAXOJAT OTPaKEHHUE B
Mopdonoruu u MmophomMeTpun penbeda.

PazHooOpa3ne COOTHOMICHUH MKy penbeOM U TeOJIOTUICCKUMHU CTPYKTypaMu
(mpstMoe, oOpaIlleHHOE) XapaKTEPHO I MEJIKUX CTPYKTYp. KpyITHbIC CTPYKTYphl Haxo-
JISIT TIPSIMOE BBIpaXKEHHUE B penibede.

®opmbl  penbeda, 00s3aHHBIE CBOMM IPOUCXOKICHUEM HEOTEKTOHHYECCKUM

CTPYKTYpaM, Ha3bIBAIOTCA MOP(OCTPYKTYpPaAMH.

JlaHHBIMH, KOTOPBIMHU PACIIOaratoT Te€0JIOTH CBUIETEIIBCTBYIOT O TOM, YTO 3€M-
Hasi KOpa UCHBIThIBAET AehopMallii MPAKTUYECKU BCIOAY U PA3HOTO XapakTepa: Koje-
OaTenbHBIE, CKIIa4aThie, pa3pbIBHBIC.

[Tpumepsr: C. AMepuka, DeHHOCKaHIUsI UCIBITHIBAIOT MOAHATHE A0 10 MM B Tro.
AJbIIBI 32 HEOTE€H-YETBEPTUYHOE Bpemsi NMoAHsuUCh Ha 4 kM, Ilamup Ha 5 kM, Kypo-
ApaKCUHCKasi HU3MEHHOCTh UCIIBITHIBAET OTPYKEHUE.

['eoMmopdonornueckie TPU3HAKK TPOSBICHHUS HEOTCKTOHMYECKUX JIBUKCHUI:
o0pa3oBaHrE MOPCKUX U PEUYHBIX Teppac U uX Jepopmaliuu; IponuInBaHue PEKO BO3-
HUKIIIETO Ha €€ MyTH TEKTOHUYECKOTO MOTHATHS.

KocBennnie IMPHU3HAKN: YYAaCTKM TCKTOHHUYCCKOI'O IMOAHATHA XapaKTCPUIYIOTCA
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YBEJIIMYEHUEM TYCTOTHI U TIYyOMHBI 3PO3UOHHOTO pacujieHeHHs. 37eCh TOJUHBI YiKe,
CKJIOHBI Kpy4e€, P€3KHE N3MECHEHUS HAIIPABIICHUS TEYEHHUs B IUIAHE.

KpOMC HOBEUIIINX TEKTOHMYECKUX IIBHX(GHHﬁ, pa3indaroT COBPCMCHHBIC TBUKC-

HUs, M10J KOTOPBIMHA ITOHMMAIOT JBWKEHUSI, NPOSBUBIIMECS B UCTOPUYECKOE BPEMsS U
nposiBisitonuecs ceivac. OO UX CyIIeCTBOBAHUU CBUIETEIbCTBYIOT MHOTUE HCTOPUKO-
apXeoJIOTMYECKUE JaHHBIE, a TAaK)KE JAaHHbIE IOBTOPHBIX HUBEIUPOBOK. OTMEYEHO B
psijie ciy4aeB OOJbIINE CKOPOCTH STUX ABMXKCHUN, KOTOPBIE TUKTYIOT HEOOXOAHUMOCTh
UX ydeTa IpU CTPOUTENIbCTBE JOJITOBPEMEHHBIX COOPYKEHUN — KaHAJOB, HeTe- U ra-

30IIPOBOJIOB U JIp.

2.2. MarmaTu3Mm u pejibedgoodpa3oBanme
COBOKYITHOCTB BCEX I'€OJIOTHUECKHUX MPOIIECCOB, ABUKYIIEH CUIONW KOTOPHIX SB-

JICTCA MarmMa, Ha3bIBAaCTCA MArMaTHU3MOM. Marma — 3TO CJIOXKHBIN 10 COCTaBy CHJIH-

KaTHBIN paciiaB Jutochepsl ¢ Temneparypoit 1000-1300°C. PaznuyaroT NepBUYHYIO U
BTOpUYHYIO Marmbl. [lepBuuHas oOpa3yercs B MECTE CBOErO 3apOKJICHHUS U UMEET OJI-
HOpPOAHBIA cocTaB. OHAKO, OJTHUMASCh BBEPX, OHA NEPEIJIABIICT BCTPEUAEMbIE I0-
POJIbI, IPEBPALIAETCSI BO BTOPUUHYIO, 00pa3ys pa3HOPOIHYIO [0 COCTaBy Marmy.

B 3aBucMMOCTH OT XapakTepa M KOHEYHOTO Pe3yJibTaTa JABW)KEHUS MarMbl U3
0YaroB K MOBEPXHOCTH 3eMJIU pa3IMyaroT IIyOWHHBIA (MHTPY3UBHBIA MarmMatu3M) W
u3nuBInncs (3¢ y3uBHBIN), T.€. BYJIKAHU3M.

[Ipu ABMXKEHUU pacIUIaBICHHOW Marmbl BBEPX OHA BHEAPSIETCS B OKPYXKarOLIUe
NOPOABI U MEJUIEHHO TEPSAET TEMIEPATYPY, YTO MPUBOAUT K KPUCTAIUIM3ALMHU pacIiaBa
¥ 00pa30BaHUI0 MAarMaTUYECKUX MHTPY3UBHBIX TOPHBIX Mopo. Ilo oTHomIeHuo K ciio-
SIM 36MHOM KOpbI OHU MOTYT 3aHUMAaTh COTJIACHOE U HECOTJIACHOE IMOJIOXKEHue (3ajera-
Hue). K coryacHo 3aneraromym HHTPY3UBHBIM TeJIaM OTHOCAT: JJAKKOJIUTBI, JIOTIOJIUTHI,
TUTACTOBBIC HHTPY3UU OMCMAJIMTHI (CHUJUIBI) U OPAKOJIUTHI; K HECOTIIACHO 3aJICTar0IINUM —

OaTosuThl, MTOKH, aiku (puc.10).
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Puc. 10. (opubt HHTPY3UBHLIX Ted. 1 — mafikn, 2 — mrexn, 3 — Haronur,
4 — rapnoJir, 5 — MHOFOAPYCHBIC CIULTDL, 6 — JonoNnT, 7 — NAKKOIMT,
8 — marmaTiecknit ananup, 9 — dakonur, 10 — BucmainT

JIaKKOJIHMTHI XapaKTEPU3YIOTCS 3HAYUTEILHBIM YBEIMYECHUEM MOIIHOCTH B IICH-
TPaJILHOW YacTH WHTPY3WBHOTO TEJa M MMEIOT KapaBacoOpazHyto ¢opmy. [Tomomsa u
KPOBJIS JIAKKOJIMTA COTJIACOBAHBI CO CIIOKHOCTHIO BMEIIAIOIIUX TIOPO/I.

JIOTIOJIUTHI MPEACTABIICHBI TPOMAIHBIMA WHTPY3UBHBIMH MacCaMH, WUMCIOIIUMU
BOTHYTYIO OurofrieoOpa3Hyo (opmy, 0OYCIOBICHHYIO OCEJaHWEM W MpOorudaHueM
TIOJICTHJIAFOIINX MTOPO/I.

[11acToBBIC MHTPY3UH (CHUJLIBI) MPECTABIICHBI TUIACTOO0PA3HBIMU TEJIaMU, 3aJIeTat0-

IMUMHA COTIIACHO C IICPCKPBIBAIONIMMHA UX 0CaTOYHBIMHA WX BYJIKAHOTCHHBIMUA ITOPOIaMU.
DaKOJIUTEl — pacojiararoTCda B CBOJAax CKJIAAOK COIJIaCHO C IIaCTaMHU OCaJd04-

HbIX mopoa. Kak cienctBue ckiaadatoct, opmMa OpaKkojuTa MOX0XKa Ha M30THYTYIO
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YEUEBULLY.

bucManut — rpuboo0Opa3Hblii HUHTPY3UB, MMOX0XKHIM Ha JAKKOJIUT, HO OCJIOKHEH-
HBIM [WJIMHIPUYECKUM TOPCTOOOPA3ZHBIM MOTHATUEM.

baTtoauTel — KpyIHbIE TNIyOMHHBIE TEJIa BHEAPEHHS Marmbl, JOCTUTAIOLIUE IJI0-
ma M pacupocrpanenus cabiiie 200 kv2,

[IIToku — KpymnHbIe TIyOMHHBIE Tella BHEAPEHHUS Marmbl C IUIOMIAJBI0 PACIpPO-
crpanenus 10 200 kM2,

Jlaiiky — KpyTOnaAarolue )KuiIoo0pa3Hble Tela C napajuieIbHbIMU CTEHKAMHU.

Kornma marma mo TpemmuHaM B 36MHOM KOpPE€ BBIPBIBAETCS] HA MOBEPXHOCTD, (HOP-
MUpYETCs ByJIKaH, U3 KOTOPOTO BBUIMBAETCS KUJAKas JaBa. DTOT E€OJIOTHYECKHUIN Mpo-

OcCC HOCUT HA3BAHUC I)d)d)VSI/IBHOI‘O MarmMaTtmiMa WK BVYJIKAHM3MaA, U SABJIICTCA OOHHNM

U3 BaXXHEUIIUX B UCTOPUHU PA3BUTHS HE TOJBKO 3€MHOM KOPBI, HO Takxke peibeda, 00-
paszoBanus arMochepbl 3emiiu.

VYcnoBHO 00pa3oBaBIIMecs: Ha MOBEPXHOCTH 3€MJTM BYJIKAHBI MPUHATO Pa3feiiiaTh
Ha JICUCTBYIOIINUE U TTOTyX1IHe. Koau4ecTBO BYJIKAaHOB, U3BEPIKEHUE KOTOPHIX B UCTOPH-
YeCKO€ BpEeMsi YCTAaHOBIICHBI UJIM OYEHb BEPOSTHBI, cocTaBisier 6oinee 500. Kpome Toro,
orMeueHo Oosiee 200 BYJIKaHOB C 3aKOHYEHHOM JIESITEIIbBHOCTBIO U OYEHBb XOPOIIO COXpa-
HuBiemcs Buze. [Ipennonaraercs, 4To OHU ObUTM ACHCTBYIONIUMHU B TEUCHUE TTOCIEIHUX
HECKOJIbKUX JIECATKOB THICSY JIET.

BobImMHCTBO HBIHE MEHCTBYIONMINX BYJIKAHOB HAXOIUTCSA B OYCHBb y3KHX 30HAX,
MPOTATUBAIOIINXCS 0113 KpaeB TEKTOHUYECKHUX ITUT 3€MIIH.

[TonaBmnsromiee OOJNBIIMHCTBO KPYIHBIX H3BEPKEHUU MPOUCXOAUT BIOJIbL Cpe-
JMHHO-OKEAHUYECKUX XPEOTOB, /i€ TUIMTHI pa3ABUTAIOTCS B pa3HbIe CTOPOHBI (BYJIKAHBI
TPEIMIMHHOTO TuMa). Bynkanudeckue paiiOHBI MUMEIOTCS W BO BHYTPEHHUX 00JIaCTAX
wuT (I"aBaiin).

BonapmuHCTBO HanboIee aKTUBHBIX BYJKAHOB (IIEHTPAIIBHOTO THUIA) HAXOSATCS B
30HaX CyONYKIIMH, TJIe Kpasi OKCAaHMYECKUX TUTUT MOTPYKAIOTCS MOJ] KOHTUHEHTAIbHbBIC
IUTUTHI U TIOTJIONIAOTCS 3aTeM MaHThel. [Ipu 3ToM, Kak mpaBuiio, ByJIKaHbI pacroJjara-
I0TCS Ha BBINIETICKAIIEH TTUTE, HA PACCTOSIHUN B HECKOJIBKUX JIECATKOB KUJIOMETPOB OT

€C Kpasd. I[J'ISI 9THUX BYJIKAHOB BE€CbMa XapaKTCPHBI TCILIOBBIC, I'PA3CBBIC U JIABOBLIC I10-
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TOKH, KUIISIINE JIABUHBI, MOLTHBIE BHIOpOCHI meruia. Ecim ke cTankuBaroTcs JBE KOH-
TUHEHTaJIbHBIE MIUTHI (I MManan), To ByJKaHbl OOBIYHO HE 00Pa3yIOTCA.

VYCIoBHO caM BYJIKAHMYECKHM MPOLECC IIUTEIbHOCTBIO OT HECKOJBKUX MHUHYT
JI0 CTOJIETUM, MOXHO PA3[eJIMTh HA TPU 3Tala: SIBJICHUS MPEIIIECTBYIOIINE U3BEPKE-
HUIO, CAMO U3BEPKEHUE U SIBJICHHUS, 3aBEPIIAIOLINE U3BEPKEHUE.

[1o xapakTepy U3BEPKEHUS BYJIKAHbI JEIATCS HA MSTh TUIIOB:

1. TaBaiickuii — CIOKOMHOE UCTEUCHUE TEKYyIIEH JaBbl ¢ TeMneparypoit 1300°C.

2. CTpoMOOJIMaHCKUI — MCTEUEHHUE JIaBbl CONMPOBOXKIAETCA CIA0OBIMU pPUTMUYE-
CKUMH B3pbIBaMu: TeMriepatypa jaBbl 1000-1100°C, naBa MeHee TeKy4as, 4YeM y BYJI-
KaHOB ['aBalickoro tumna.

3. Be3yBHaHCKHII — N3BEPIKEHUIO MPEAIIECTBYIOT MOA3EMHBIE TOJUKH U B3PBIBBI
C BBIOpOCOM OOJIBILIOTO KOJIMYECTBA MEIIa U BOASHBIX NAPOB.

4. Ileneiickuil — naBa BsI3Kas, U3BEP>KEHUIO MPEAIIECTBYIOT CUIIbHBIE 10136 MHbBIE
TOJIYKH U B3PBIBBI, HaJl KpaTEpOM 00pa3yeTcsi KYIoJj 3aryCTeBIICH JIaBbl, TEPEKPHIBAIO-
IIUH BBIXOJ Fa30B U, KaK CJIEACTBHUE, OOpa30BaHUE TEIJIOTA30BOM MAJISIIICH JaBUHBI C
temneparypoit 700-1000°C.

5. banpaiicaiickuii — U3BEpPKEHUE COMPOBOKIAETCS MOIIHBIMU B3pbIBaMU, C 00-
pa3zoBaHueM OOJIBIIIOTO KOJUYECTBA TEIUIA U TeIJIa, JiaBa rycTasi, Bs3Kas, 3aKylnopuBa-
€TCsl )KEPJI0 BYJIKaHA.

B okpecTHOCTSIX OEHCTBYIOIIMX BYJKAHOB, MPOCIIEKUBAIOTCS MHOTOYUCICHHbIE
BBIXO/Ibl BYJIKAHMYECKHUX T'psi3ei, BOJA M Ta30B, 00pa3ys calib3bl, (pymapossl, reizepsl,

CyJb(OTapbl, TOPSUNUE U TETIbIC UCTOYHUKH.

2.3. CeiicMu4ecKHe siBJICHUS

3eMIIeTPSICEHUS XapaKTepU3YIOTCa ObICTPBIMU KOJIEOAHUSIMU 3€MHOU KOpPBI, BO3-
HUKAIOIIMMHU Ha TJIyOMHAaX, KOTOPHIC BBI3BIBAIOT PA3IUYHBIC 110 WHTEHCUBHOCTU YIIPY-
rue aepopmanun. OHU BBIPAKAIOTCS B BOJTHOBBIX YIPYTHX KOJICOAHUSIX, BOSHUKAIOIINX
KaK TOJYOK, BbI3BAHHBIM MEPEX0I0M KHHETUYECKON SHEPTUHU B MOTEHLUHUAIBHYIO C BO3-
HUKHOBEHHEM YCTOMUYMBBIX Aedopmariuii 3eMHOM Kopbl. CelicMUYecKre BOJHBI, BO3HU-

KaloIIMe B o4are 3eMJIETpsICEHUS (TUIIOIIEHTPE), OTHOCATCS K TpeM TunaM. llepBuunbie
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(IpoJI0JIbHBIE), UMEIOIIME HAMOOJBIIYI0 CKOPOCTh pacrnpocTpaHeHus (B cpeaHem 8
KM/C), TIPO/IOJIbHBIE BOJIHBI (BOJHBI CXKATHS — PACTSHKCHUS TOPHBIX MOPOJ) MPOXOJIST
yepe3 TBEpAble W KUAKUE cpeabl 3eMiid. BTopuuHble — momnepedHbie BOJHBI (BOJHBI
CIIBUTA) TIPOXOJIAT TOJIBKO B TBEPIIOH CPEJIe M UMEIOT CKOPOCTh TIOYTH B 2 pa3a MEHBIIIE,
4YeM MpoJI0JbHbIE. 3a MPOAOILHBIMU U MOMNEPEYHBIMU BOJHAMH, MPOXOISIIMMHU Yepe3
TeI0 3eMJIH, CIIEIYIOT MOBEPXHOCTHBIE BOJIHBI, MepeJaBaeMble MO CBOOOAHOM (JIHEB-
HOI1) TOBEPXHOCTHU 3eMJIM TOPU3OHTAIIbHBIE U BEPTHUKAIbHbBIC KOJIEOaHUSI.

[To cBoeil mpupoie 3emMieTpsiceHUs ObIBAIOT JEHYAAIMOHHbIE, BYJKAaHUYECKUE U
TEKTOHUYECKHE.

JlenynannoHHble (0OBaJbHBIE) 3€MJIETPSCEHHS] BO3HUKAIOT B MECTHOCTSX, CJO-
YKEHHBIX W3BECTHSKAMH, TUIICAMHM U JIPYTMMH JIETKOPACTBOPUMBIMHU MOPOJAMH B KOTO-
pBIX 00pa3yroTcs neuiepsl. [Ipy 3HaUUTENTEHOM pa3pacTaHUM MOCIETHUX UX KPOBJIS 00-
BaJIMBAETCS O] TSDKECTHIO BBILIENEKAUX OpoA. I 3TOro Buaa 3eMJICTPSICEHUN Xa-
pakTepHa Majas riyouna gokyca.

OO0JsacTh pacnpoCTpaHEHUs BYJIKAaHUYECKUX 3EMIIETPSCEHUN OOBIYHO HE IMPEBBI-
maeT 30-40xM, a n3ocelichbl (JIMHUU PABHBIX COTPSICEHUI) OMOSICHIBAIOT KOHYC BYJIKaHA
U 1o (popme OJIM3KM K OKPYKHOCTU. DNULEHTP (MPOEKUHUS TMIOLIEHTPAa HA JTHEBHYIO
MOBEPXHOCTh 3€MJIM) HAXOJIUTCS BOJIM3U OT KpaTepa, a THIOLEHTP — Ha HEOONbIION
riyOuHEe OT MOBEPXHOCTU. OTIMUUTENBHBIMU YEPTaMHU BYJIKAHUYECKUX 3€MIIETPSICEHUM
SBJIAIOTCS: 00sA3aTeNbHAS CBS3b C JIEATEIbHOCTHIO BYJIKAHOB, LICHTPAJIbHBIN XapakTep,
CPaBHUTEIBHO HEOOIbILIAsl SHEPTHS TOTUYKOB U Maas 00J1acTh paCIpOCTPaHEHUS.

bonee 95% Bcex M3BECTHBIX 3EMIIETPSCEHHUN NMPUXOAMUTCSA HA JOJIO TEKTOHUYE-
ckux. OHH CBSI3aHBI C JIBMDKEHHEM YYaCTKOB 3€MHOM KOpPBI, C PE3KMM CMEILEHUEM 0J10-
KOB FOPHBIX MOPOJ MO pa3pbiBaM, T.€. C IpoueccoM ropoodpazosanus. [lo riybune 3a-
JICTaHWs THIONCHTPA pa3auvaroT: moBepXHocTHhIE (10 10 kM), kopoBwie (30-50 kM) n
riyOuHHbIe WK mryToHndeckue (100-700 kM) TEKTOHUYECKUE 3eMIIETPSCEHUSI.

OCHOBHBIMM IIapAMETPAMHU, XaPaKTEPU3YIOLIUMU 3EMIIETPSCEHHUS, ABISIOTCS CH-
Jla ¥ MHTEHCUBHOCTH cericMuueckoro 3¢ dexra, BblpakaeMas B Oaiiax, 1 MarHUTY/bI,
OLICHMBAEMBbIE BBIJIEISIEMOM U3 04ara YHEPTUU.

[Ipu onpenenennn 6ATUIBHOCTU 3€MJIETPSICEHUI TIO IIKaJle MHTEHCUBHOCTH YYUTBI-
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BAETCs COBOKYITHOCTh MHOTHX MPU3HAKOB. OHAKO MPHUHATAS IIKaJa HOCUT ONHUCATENbHBINA
XapakxTep, T.€. OCHOBaHA HE HA HEMOCPEACTBEHHBIX M3MEPEHUSIX KOJeOaHHii TpyHTa C TO-
MOLIbIO HHCTPYMEHTOB, a Ha HAaOJIIOICHUSIX BO3/ICHCTBUS 3€MIIETPSACEHUN B 30HE CHUIIBHBIX
KOJICOAHWI ¥ 3HAYUTEILHBIX 3eMJICTPSICEHHM, T.€. IJICHCTOCEHCTOBOM 00JIaCTH.

Jlns cpaBHEHMS 3eMuieTpsiceHnid, B Poccuu nenosb3yroT 12 6amibHy 0 BEIMUUHY
3EMJICTPSICEHNS, 3aBUCSIILYIO OT X HaYaJIbHOW 3HEPIHHU — IIKAJIbl MATHUTY/.

Marnutyna (M) onpenensiercss Kak Jiorapu(M OTHOIIEHHS MaKCUMAJIbHBIX aM-
IUIUTY/1 JAHHOTO 3€MJIETPSICEHUS K aMIUIUTY/I€ MaKCUMaJIbHBIX BOJH HEKOTOPOTO CTaH-
JTapTHOTO (peepEeHTHOTO) 3EMIICTPSICEHHUSL.

B nensix KoJm4ecTBEHHOM OLIEHKH MEphbl IOJHOW SHEPTUHA CEMCMHUYECKUX BOJIH,
BBIJICJIMBIINXCS ITPU 3€MIIETPSICEHUH, UCTIOIB3YETCS IIKaia MarHuTy no Puxrtepy H. ©.

[lynamu. CeilicMuueckrue MOPCKHUE BOJHBI (IlyHaMU), MPECTABISIIOT COOOH JITTMH-
HOIIEPUOHBIE KOJIEOaHUsI BO/bI, KOTOpPHIE BO3HUKAIOT B PE3yJbTAaTe€ PE3KOro, COIpPO-
BOXK/IAOLIETOCS 3€MJIETPSCEHUEM CMELICHUS MTOPOJ] 110 TIOJIBOJHOMY Pa3pbIBy WIH MOJI-
BOJHOMY OIOJIZHIO.

B OTKpBITOM OK€aHe BOJIHBI IlyHaMH 110 CBOEH JUIMHE BO MHOT'O pa3 IPEBOCXOAST
BCE JIpyru€ BUIbI BOJIH, Y KOTOPBIX pacCTOsTHUE MEXIy IpeOHsMu ObiBaeT Oonee 100
METPOB, TOTJIa KaK PACCTOSIHKE JIJIS BOJIH IIyHAMHM JIOCTUTAeT BeIMUUHBI Oosiee 100 km.

CkopocTh pacrpocTpaHeHus BOJH omnpeaensercs mo dopmyine VgH (g-
yCKOpeHHe cuiibl TsbkecTH, H-rimyOuna okeana wnu mops). Tak, npu cpeaneil rimyOune
oKkeaHa B 4 KM, CKOPOCTb BOJIH cocTaBHT Ooiiee 600 km/4ac.

[Ipu nmoaxone yHaMH K MEIKOBOABIO BO MHOTO pa3 BO3PacTaeT BbICOTA BOJHBI.
C npubnxeHreM IyHaMHu K Oepery ypoBeHb MOPs BJIOJIb MOOEPEXbsi MOHMKAETCS, a
3aTeM MPUXOAAT IyHaMu. [IpoMexyTOKk BpeMEHH MEXIY OTACIbHBIMH CEPHSIMHU BOJH
MOKET JIJTUTHCS OT HECKOJIbKMX MUHYT /10 Yaca 1 OOoJIblIIe.

DHeprus 1yHaMu OOBIYHO cocTaBiisieT oT 1 10 10% »Hepruu BBI3BIBAIOIIUX UX
3eMJeTpsaceHuit, Bo Bpemst iiyHaMu BbIcOTa BOJIH y Oepera Mmoxet nocturath 30-40 M, a
B 1971 roay y o. Piokto B SIoHMM BBICOTA BOJIHBI IlyHAMH IOCTUTIIA 85 M.

MartepualibHble NTOTEPH, CBA3AHHBIE C 3€MIIETPSCEHUSMH UCUMCIISIOTCS B COTHH

MUJUTMOHOB A0Ju1apoB, [loaToMy, npeackasanue Mecta U BpeMsi BOSHUKHOBEHUS Oyay-
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LIEr0 3€MJICTPSICEHUS C YKa3aHUEM BO3MOXKHOM CHIIBI €0 SIBIISIETCS BAKHEUIIEW 3ana-
yel. B HacTosimee Bpemst HCIONBb3YIOT CIEIYIOIIME METOIbI POTHO3A!

-CEeICMUYECKOE pallOHMPOBAHHE- 3TO COCTABJICHHE Pa3HOMACIUTAOHBIX CHELH-
AIBHBIX KapT CEMCMUYECKON OIMACHOCTH, HA KOTOPBIX IMOKA3bIBAETCSA BO3MOKHOCTD 3€M-
JIETPSICEHUS OIPEICIICHHON MHTEHCUBHOCTH B ONPEICICHHOM paliOHE B TEUYECHUE HEKO-
TOPOI'0 BPEMEHHOI'O NHTEPBAJIa;

- FEOXUMUYECKUM, OCHOBAHHBIN Ha N3MEHEHUAX XUMUYECKOTO U KOMIIOHEHTHOTO
COCTaBa MOJ3EMHBIX BOJ;

- reo(pU3NUECKHii, OCHOBAHHBIM Ha U3MEHEHUSX DIEKTPUUECKUX CBOWCTB FOPHBIX
ITOPOJI, CUJIBI TSDKECTH, CKOPOCTH MPOXO0KICHUSA CEUCMUYECKUX U aKyCTUUECKHUX BOJIH;

- T€OAMHAMUYECKUN, OCHOBAaHHBI HA U3yYCHUU TEKTOHUYECKUX ABIKCHHUU Ha
r€OIMHAMUAYECKUX MOJINTOHAX, IIYTEM MOCTPOCHHUS TUIAHOBBIX U BBICOTHBIX I'€OJe3UYe-
CKUX CETeH U MPOBENCHUS CIIEUAIBHBIX I'€0e3NYECKUX HA0II0IeHUH.

[TonoxxuTenbHbIE PE3ysIbTAaThl MPOrHO3a MOTYT OBITH MOJIYYEHBI NPU HCIOJIB30-
BAHUU JAHHBIX BCEH CYMMBI CYIIECTBYIOIINX METOJOB.

Kpatkas ¢opma celicMruecKoii Kabl mokazaHa B Tabnuiie 1.

Tabnuna 1
bamn | Xo,MM | KpaTkast xapakTepUCTHKa 3eMJIETPACECHUN
1 - Konebanus mouBsl onpeensitoTes: mpuOopamH.
2 - OmymarmTcss B OTACNBHBIX CIIy4asix JIIOAbMHU, HaXOMs- cnabire
HIUMHCS B CIOKOMHOM COCTOSTHUU.
3 - Komnebanust otMeuaroTcst HEMHOTHMH JTFOIbMHU.
4 <0,5 | 3emierpsceHre OTMeUaeTCs MHOTHUMH JIIOIbMU.
Bo3mokHO KoNiebaHue OKOH, ABEpEH.
OIIYTHUMBIC
5 0,5-1 | Kauanue BHCSUMX MpPEAMETOB, CKPUII IOJIOB, apede3xka-
HUE CTEKOJI, OChIIIaHNE MOOECIIKH.
6 1,1-2 | Jlerkue mNOBpexACHHUS B HEKOTOPBIX 3HAHMSIX, TOHKHE
TPEUIMHBI B IITYKATypKe, TPEITUHBI B TIeYaxX U T.II.
7 2,1-4 | 3HauuTeNbHBIC TOBPEXKIEHUS B HEKOTOPHIX 3/IaHUSX, CHILHEL
TPEIIMHBl B IITYKATYpKE M OTKaJbIBAaHHWE OTIEIbHBIX
KYCKOB, TOHKHE TPCIIWHBI B CTEHAX, MOBPEKICHUE IbI-
MOBBIX TPYO.
8 4,1-8 | Bonpime TpenIMHBI B CTEHAX HEKOTOPBIX MPOYHBIX 3/1a-
HUH, IaJIeHUe KapHU30B, TOBPEXKICHHUE TBIMOBBIX TPYO. PASPITIHIEAEHRE
9 | 8,1-16 | Pa3spyuieHue OOJIBIIMHCTBA 37aHUN: OOpYIICHHE CTEH,
o OIMyCTOMIMUTECIIBHBIC
MEPEKPHITUI, KPOBJIH.
10 |16,1-32| Pa3pyuieHue 31aHuii, MOCTOB, OMOJI3HH U OOBAJIBL. YHUUTOKAIOLIHE
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TpemnmHbI B rpyHTaX OKOJIO METpa IIUPHHOM.

11 >32 | U3smeHenune penbeda, MHOTOYMCIICHHBIC TPEIIMHBI B | KaracTpopuyecKas
rpyHTe, OoJibllINEe 0OBaJIBI B ropax.

12 - N3menenne penbeda MECTHOCTH Ha 3HAYUTEIHLHOM IIPO- karactpoda
CTPaHCTBE.

Bonpocel 1j1s1 caMmonpoBepKu

1. Yem oTIM4arOTCs, HOBEUIIINE TEKTOHUYECKUE JIBUYKEHHUSI OT COBPEMEHHBIX?

2. Kak oroOpaxatoTrcs Ha TomorpaduyuecKux KapTax MPU3HAKU TOMHSITHS WIH
OITyCKaHHUSI MECTHOCTH?

3. Kak BwIpaxkatorcs B penbede cTpyKTypbl, oOpasyromuecs npu aedopmariusax
TOPHBIX MOPOA?

4. PacckaxuTe O TUIAaX TEKTOHUYECKUX JBUKECHUM.
Pacckaxurte o (popMax UHTPY3UBHBIX TEI.
B 4em 3akirouaercst CyniHOCTh ByJIKaHU3Ma?
JlaliTe XapakTepucTuKy reorpaduu ByJIKaHU3MA.

I[JIH 4CToO OIpCACIIAOTCA 3JICMCHTBI 3aJICTAaHUS IT'OPHBIX HOpOII?

© o N o O

Kakue nedopmaniiy BO3HUKAIOT IPU TPOXOKIEHUH CEHCMUYECKUX BOJIH?
10.PacckaxxuTe 0 MIKajae HHTCHCHBHOCTH 3€MJICTPSICCHHIMA.

11.Pacckaxute 00 00JIacTSIX pacpoCTpaHEHUsI 3eMJICTPSCCHUIA.

12.B yeM 3akiIr04aeTcsi MPOTHO3 3eMJICTPSICEHUIA.

13.Yto Takoe mmyHamu?

3. OcHOBHbBIE dTANbI pa3BUTHS 3eMJIN
3.1. OnpeaesieHne BO3pacTa ropHbix nopoa. Panuu

1. Ba)xHbIM MOMEHTOM B TO3HAHUHM MUCTOPUM 3e€MJIM OBLI TOT, KOT/Aa MCCIEI0Ba-
TEJIM YCTAaHOBWJIM, YTO B HAIUIACTOBAHUM TOPHBIX MNOPOJ 3aAKIFOYEHBI HCKOIAEMbIE
OCTaTKH CaMbIX Pa3HOOOPA3HBIX KUBOTHBIX M pacTeHUU. [IpuyemM B HIKHHUX CIIOSX, KO-
TOpbIE 00Pa30BAIUCH PAHBIIIE, YEM T€, KOTOPBIE MEPEKPHUIA UX, BCTPEUAIOTCS OCTATKU
0oJiee MPUMUTUBHBIX OPTaHU3MOB.

2. N3yyeHune coctaBa 0CaJOYHBIX TOPHBIX MTOPOJ M 3aKJIIOYEHHBIX B HUX OpraHU-
YECKUX MCKOITAEMBIX OCTAaTKOB JAaJ0 BO3MOXHOCTH YK€ B nepBoi nosioBuHe XIX Beka
YCTaHOBUTH OIPEICICHHYIO MOCIEA0BATENIBHOCTh B UX HAIIaCTOBaHUAX. bbuin Bhiae-
JIEHBI CJIOU (MEPHOJIbI) U TPYIIbI CIOEB C XapaKTEPHBIMU I HUX OCTaTKaMU >KHBOT-
HBIX U pacTeHuM. Jlaxxe eciu 3TU CIIOM yAAJEHBbl APYT OT APYra, TEPPUTOPUATBHO OHU

noxoxu. UM nanu HauMmeHnoBanus. [1o xapakTepHbIM FOPHBIM MOPOJiaM ObLIUM Ha3BAHbI
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CJIOM MEJIOBOM M KaMEHHOYI'OJIbHBIN. I{pyme I'pyniibl CJI0€B IOJY4YHJIN CBOC HAa3BAHUC

OT MECTHOCTH, B KOTOpOﬁ HX BIICPBLIC O6Hapy}KI/IJ'II/I N U3y4YUJIN. Tak 1osIBUIKCH OTIO-

YKEHUsI FOPCKOM, TIEBOHCKOM, MEPMCKOM, KEMOPUNUCKOM U IPYTUX CUCTEM.

3. [IpunsiTas ceiiyac ¥ MpUBEIEHHAsS OTHOCUTEIbHAS T€OXpOoHOJorus (Tabs.2) Oblia
yTrBepkzieHa B 1884 roxy Ha MexyHapOAHOM reojIOrM4ecKOM KOHIpecce B bosioHbe.

4. BbII0 YCTaHOBIIEHO, YTO KaAMEHHAs JIETOMKUCH 3EMJIM pa3/ielieHa Ha JIBE HEepaB-
HbIe YacTu. B M0s10/10# yacTH, KOTOpas 0COOEHHO IMIMPOKO PACIIPOCTPAHEHA, 3aKII0Ye-
HBbl MHOTOYHCIIEHHBIE OCTAaTKHU U CJIEJbI BCEX M3BECTHBIX HA CETOMHSLIHUMN T€Hb )KUBOT-
HBIX U paCTEHUM. JTa 4aCTh T€OXPOHOJIOTMYECKON IIKaIbl OJIy4Hia Ha3BaHue (aHepo-
3051, KaK BpEMEHHU OUeBUIHON ku3HH. DaHepo30i NeNUTCs Ha TPU T€OJOTHIESCKHIE IPHI:
najgeo3omckas (3pa JIpeBHEN KU3HU), ME3030MCKast (3pa CpeIHEN KU3HU), U KaWHO301-
cKkas (3pa HOBOM KU3HU).

Tabmuma 2
I'eoxpoHoJioruyeckasi TadIMLA
Opb1 [Tepronbl Onoxu [TpoaoKUTENBHOCTD
Cospemennass | Tomouen (Q4)
AHTpOIOreH <
. Bepx. mneiicroren (Q3)
(4yeTBEpTUUHBI) = —
Q(L7) Cpennuii IIneiicroueH (Qz)
Kaiinosoiickas Huxuui [IneiicroneH (Ql)
KZ Heoren Cpennsisi
N (25) Paunsist
[Mo3nuss 66 MuH. JeT
[Taneoren Cpeman
P (41) Pannssa
Menosoit Ilo3anss
K (70) Pannsis
Ny Io3guss
Meso3oiickas HOpexuii Cpennss
= R
S MZ J (55-58) Partisn 170 mitH.JI€T
. Ny ITo3auaas
2 TpuacoBbiii Cpenmsn
s T (40-45) P
Pannssa
[Tepmcknii [To3anss
P (45) Pannss
. | Ilo3gusis
KamMeHHOYT0JIbHBIN Cpenss
C (65-70) P
Pannsasa
ITaneo3oickas JleBoHCKMIM gozﬂgii 330 MIH. 16T
Pz D (55-60) PeA '
Pannsasa
Cunypuiickuit Ilos s
Cpennsis
S (35)
Pannsasa
OpnoBUKCKHit ITo3nuas
O (60-70) Cpennsist
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Pannsis
Kembpwuiickuit gO:HE;I;I
Cm (70-80) just

Pannsis
Kpunro- [[Iporepo3solickas
soif Pt 2,1 mapn. et
(Hoxem- Apxetickas
Spuii) A 1,8 mupn. et

Hpyras, OGonee ApeBHsA U MPOJOJDKUTENbHAs 4acTh I€OJIOTMYECKOM HCTOpUHN
HA3bIBACTCSl KPUITO30€M (JOKEMOpHEM) UM BPEMEHEM CKPBHITOHN >ku3HH. Kpumnrtosoi
JIEIIUTCSI HA JIB€ HEPABHBIE YACTH: aApXEH U MPOTEPO30H.

['eoxpoHOIOrMYEcKas MKajla OTPAKAET MOPSAOK YEPEIOBAHUS CIOEB, AACT IPEI-
CTaBJICHHE O TOM, KaKOW M3 HUX MOJIOKE, KAKOM IPEBHEE, HO HE OTBEYAET HA BOIIPOCHI,
KaK JI0JIFO MPOJOJDKAJICA TOT WJIA MHOM NEPUOJ U HACKOJBKO JAJIEKO OH HAXOAMUTCS OT
HBIHEITHETO BPEMEHMU.

TOJBKO OTKPBITHE PAIMOAKTUBHOCTH J1AJI0 BO3MOKHOCTh y3HAaTh BO3PACT 3€MJIM U
Bo3pacTt CosiHeuHOU crucTteMbl. Ha OCHOBaHMM PaJOaKTUBHOIO pacliajia ypaHa, Colep-
JKaIIerocsi B MUHEpaJlax U FOPHBIX MOPOAax, U MPEBPAILEHUU €ro B CBUHEL, ObLUIU CO-
CTaBJICHBI ILIKAJIbl a0COJIFOTHOTO JIETOMCUUCIICHUS HAallleH TJIaHEeThI.

Y CTaHOBICHUEM BO3pacTa TOPHBIX MOPOJ 3aHUMACTCS PA3ACN I€OJIOTUM — CTpa-
turpadus. [Ipu 3ToM B OCHOBE onpeaeaeHus OTHOCUTEIBHOTO BO3pacTa TOPHBIX MOPOJT

JICKHUT CJI@I[}IIOHII/If/'I CTDaTI/IFDad)I/I‘-IeCKI/Iﬁ IIPUHIMUIL: IT0CIACAOBATCIIbPHOCTDL 3aJICITaHMA

TOPHBIX MOPOJI B BEPTUKAJIILHOM pa3pe3e 3eMHON KOpPbl OTBEYAET XPOHOJIOTUYECKOM TM0-
CJIeIOBATENIbHOCTU MX oOpazoBaHus. CtpaTurpapuueckuii METoJl HCHONb3yeTCs IpU
OTpe/IeTICHNH BO3pacTa IUIaCTOB FOPHBIX MOPOJ, HE HAPYIICHHBIX Pa3pbIBHBIMU JUCIO-
KalMsIMU, COXPAHUBLIUX TOCJIEI0BATENbHOCTD 3aJ€raHusl U OTCYTCTBHSI OOPOKHUHYTBIX
CKJIaJ0K. B mpoTHBHOM citydae mpuberarT Kk MuHepaio-nerporpapudeckomMy (JIMTOIO-
TMYECKOMY), IGHTOUHBIX TJIUH, T€OPU3NICCKIM U JPYTHM METOIaM.

YacTh reoslort4eckoro MpoCTPAHCTBA, WM T€0JIOTHYECKOE TEO0, C ONpPEIENICH-
HBIMU (OJIMHAKOBBIMH) YCIOBUSMHU 00pa30oBaHus (4acTh 3éMHOM MOBEPXHOCTH C OJIMHA-
KOBBIMHU Ha BCEM MPOTSHKEHUH (DPU3UKO-TeorpapuuecKuMu yCIOBHUsIMH) Ha3biBaeTcs (a-

uuer. OCHOBHOE CBOMCTBO (hanuu — ee 0AHOpOoAHOCTh. Daruu pa3nenstoTces Mo MecTy

06p&30BaHI/I$I Ha MOPCKHUE, JJAar'YHHBIC 1 KOHTHMHCHTAJIbHBIC. OCTaTKI/I, cJlararomuc (ba—
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10, HA3bIBAIOTCS AUTODAIHEH.

[Tonsitue o ¢aruu umeet Tpu cTopoHbl. C OHOM, 3TO COBOKYMHOCTh T€HETHY -
CKUX Tpu3HakoB. OHM 3aKJIIOUEHBI B MOpPOJax, Clararolux JaHHYIo ¢aluio, ¢ Ipyrou
CTOPOHBI, 3TO (U3HKO-TeoTrpaduueckast 00CTaHOBKA HAKOTUICHHS OCTATKOB, U3 KOTOPHIX
oOpa3zoBasiack JaHHAs MOpoja. TpeThsi CTOPOHA — ATO MPUHAICHKHOCTE (halluu OoTpee-
JICHHBIM CTpaTUrpapUUeCKUM ropru30HTaM, T.€. (haluu CIeayeT paccMaTpuBaTh B OTpe-
JIETICHHBIX CTPATUTPAPUICCKUX TPAHUTIAX.

TepmuHoM «pamus» MONB3YIOTCA TakKe JUIsl M3BEP)KCHHBIX MarMaTHYeCKHX M
Metamopduieckux nopo. [lox dhamusmu mopoa 0ORIYHO TOHUMAIOT PA3TUYHNE B XUMU-
YECKOM COCTaBe, a CIIEJIOBATETIbHO U B METPOrpaPuuecKnux 0COOCHHOCTSIX ITHX MOPO/I,
SBJIIONINXCS TPUOIUZUTETHFHO OJIHOBO3PACTHBIMHM TPOJYKTAaMU OJHOTO MarmaThye-
CKOTO oyara.

[Tox damusmu B MeTaMOpPUUECKUX MOPOJIaXx MOHUMAIOT pa3HbIe CTEIIEHU MeTa-

MOp(l)I/IBMa OJHMHAKOBBIX HUJIN OJIM3KHX 110 COCTaBy MAaTCPHUHCKHX ITOPO.

3.2. KpaTkue cBeieHusi 00 3pax u nepuoaax reoioruyeckoii ucropuu 3emiin

Apxeiickad spa. [loponbl apxeicKoOl 3pbl NPEICTABIECHbI CHIIBHO MeTaMOp(PU3H-

POBaHHBIMU U JHMCJIOIMPOBAHHBIME THEHCAMH, METaMOP(U3UPOBAHHBIMU CIIAHIIAMH H
MarMaTU4eCKUMHU TOpPHbIMU Topoaamu. Ilpocnoii rpadurta U rpaduTOBBIX CIAHIECB B
OTJIOKEHHSX, & TAKXKE HATMYHE MEPEKPUCTAILTU30BAHHBIX HM3BECTHSIKOB M MPaMOPOB
CBHJICTEIIBCTBYET 00 OPraHOT€HHO-XUMHUYECKOM MPOHMCXOXKICHUU TIOPOJ U HAIUYUU B
TO BPEMSI MOPEM.

OTCyTCTBHE OPraHUYECKUX OCTATKOB, CBSI3AHHOE C MHTEHCHBHBIM MeTaMOp(hu3-
MOM OCaJIOYHBIX TOPOJ ¥ IIMPOKUM PA3BUTUEM MarMaTu3Ma, He MO3BOJISIET MOIpa3ie-
JIATH TIOPOJIbI APXEHCKOM 3pbI HA MEPUOJIBI U JMOXH. Jpa XapakTepu3yeTcs o0pa3oBa-
HHEeM Ha 3eMJie KOHTUHCHTOB M OKEaHOB, W MPOJOJDKHTEIBHOCTh €¢ cocTaBisieT 1,8
MIIpA. JeT (Tadi.2).

IIpoTrepo3soiickas 3pa. OTIOXKEHUS MPOTEPO3OMCKOM ApbI MPEACTABICHBI Ipe-

HMYIICCTBCHHO MeTaMOp(I)I/ISOBaHHBIMI/I O0CaJOYHBIMU W MAIMAaTH4YCCKHMHU ITIOPOdAaMMU.

Berpeuatores Takke ciiabo meramop(u30BaHHBIE OTJIOKEHHS CO ClieaMu >KU3HEEs-
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TEJLHOCTU OPraHu3MOB. [Ipo0IKUTENIBHOCTD 3pbl — 2,1 MIp. JeT.

B TedeHue apxenWcKkoM M OPOTEPO3OMCKOM 3p HMMEIM MECTO HEOJHOKPATHBIE
KpyIHBIE TOPHO-00pa3oBaTeNIbHbIE JBUXKEHHUS, COIMNPOBOXKIAIOIMIUECS WHTECHCUBHON
MarmMaTU4eCKOMN JEATENbHOCTBIO.

[Taneo3soiickas 3pa. [IponomkurensHocTs 3pbl — 330 MuH. seT. OTIOXKEHUS Ta-

JIC030MCKOM ApbI, B OTJIMUKE OT OOJIee TPEBHUX, JUIIb MECTAMU MHTEHCUBHO JTUCIIOLIH-
poBaHBI U MeTamop(du3upoBaHbl. PacmpocTpaHeHbl 0CafouHbIe U MarMaTHYECKUE TI0-
ponbl. MeTamopduueckue mopoibl UMEIOT MOAYMHEHHOE 3HAUCHHUE.

bonbiioe paszHooOpasue OeCrO3BOHOUHBIX >KMBOTHBIX MO3BOJUIO PACUICHUTH
3Py Ha JIBE MOAAPPHI: pAHHUN MAJIC030M U MO3IHUMN naneo3ou. [loa3pel CUIIBHO OTIaMYa-
I0TCSL APYT OT JIpyTa MO MaJIC€OHTOJIOTMYECKHMM OCTaTKaM M PEe3yJIbTaTaM I'€0JOTHYECKO-
r0 pa3BUTHSI, UTO JAJI0 BO3MOKHOCTh Pa3/IeIuTh Ha CIEAYIONINE TEPUOIbI U ATIOXHU.

Pananii najgeo30u npoI0HKUTEILHOCTRIO 165-170 MIiIH. JI€eT.

1. KemOpwuiickwuii (ogpa3aensercst Ha TPH 3IIOXU — PAHHSIS, CPSITHSS U TIO3THSIS).
2. OpnoBUKCKUH (MOAPA3AEISIETCS HA TPU OXU — PAHHSAS, CPEAHSS U TIO3AHSISA).
3. Cunypuiickuii (mopa3aenseTcss Ha TPU SIIOXH — PAHHSIS, CPEIHSS U MO3IHSIS).

B Teuenue Bcero PAHHETO ITAJICO304 3€MHAasA KOpPa HCIBLIThIBAJIA Kanemonckyio

snoxy cknamdaroctd. Hauamo KanemoHCkoM ckiiagyaTtoCTH OTHOCUTCS K KOHITY MPOTe-

03051, KOHEI] — K OKOHYaHUIO CHIIypa — Ha4aJly JIeBOHA.
B nauane pannero maneo3ost KanmegoHckas ckiaayaTocTh NPOSBUIIACH, B OCHOB-
HOM, B BUJIE OITyCKaHMsI, B KOHIIE OPAOBUKA U CUIIypa — MOAHATHUS 36MHOU KOPBI.

[o3auamit naneo30i NPOAOKUTENLHOCTEIO 165 MITH. JIET.

1. JIeBoHCKUH (TIOJIpa3esieTCsl Ha TPU IIOXU — PAHHSIS, CPEIHSIS U TIO3/THSSA).

2. KamennoyronbHbI# (TIOApa3fensieTcss Ha TPU JMOXU — DPAHHSSA, CPEIHSS |
TIO3THSIS).

3. [lepMmckwii (moapaszaenseTcs Ha JBE STIOXU — PAHHSS U TTO3THSS).

OCHOBHBIMHM CTPYKTYPHBIMH 3JIEMEHTAMU 3€MHOW KOPBI K Hayaiay MO3JHEro ma-
J€030s1 OCTaloTcd JApeBHHE MIaTdopMbl M ckiagyatbie mosica. CylnepKOHTUHEHT
['onnBaHa mojBeprest B Havajie MO3AHETO Maneo30s pudToreHe3y, MpOU30IILIIO0 YCI0XK-

HEHHE CYIIECTBYIOIIUX CTPYKTYp, 0Opa3oBaHHE MPOTHOOB, MEPEXO0J] CKIaT4aThIX CH-
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cteM B miatopmel. BTopas momoBuHA MO3MHEr0 Majie030s1 XapakTepHa MPOSBICHUEM
['epuiHCKOTO ATama TeKTOreHe3a, KOTOPhIi c(hopMUPOBAIT CIIOKHBIE TIO CTPOSHHUIO TOP-
HOCKJIJ4aThle CTPYKTYPHI.

Me3o0301cKasg 3pa OPOTHKEHHOCTRI0 170 MITH. JIeT. Dpa BKIOYAET TPUACOBBIN,

FOPCKUK U MEJIOBOW MEPUOJIBI. TpUACOBBIN U IOPCKUHM MEPUOABI ACIATCA HA TPU IOXU

KaKJIbI, MEJIOBOM — Ha JIBE.

Hauano me3030icKoi 3pbl MpeAcTaBisieT cOO0M BpeMsl 3HAUUTENIbHBIX HU3MEHeE-
HUW B CTPOCHUU MOJBUKHBIX MOsICOB. McnbiTaB ['epIMHCKUI TEKTOrEHE3, MHOTHE TOS-
ca Tepenuid B CTaIAI0 MOJIOABIX IIAT(HOPM, XOTS CKIAI9aTO-TCOCHHKIMHAIBHBINA pe-
YKUM €I11€ MPOA0JIXKAJICS, HO B MEHBIIIEH CTETICHHU.

B Tpuace mpoucxoaun akTHBHBIM pUGPTOTeHE3, KOTOPBIM 3aTPOHYJ OTPOMHBIE
TEPPUTOPUM KOHTUHEHTOB U OKEaHOB. B MO3MHETpHACOBYIO AMOXY BO MHOTHUX MECTax
IUTAHETHI MPOSBUIIMCh TEKTOHUYECKHUE MPOIIECCHl C:KAaThA U JedhOopMaIiii 36MHOU KOPHI.

Co BTOpOP’I ITOJIOBHHBI IOPEI 1 B MCJIY 3HAYUTCIbHAA 4aCTb HHaT(bOpM HCIIBITAJIN IIPOTI'nu-

OaHMe U TPAHCTPECCUIO MOPSL.

Kaitno3zotickas 3pa. Dpa uMeeT MPOoA0HKUTEILHOCTD 66 MIIH. JIET M MOApa3/Ies-

€TCS Ha TPU MEPUOJA. NAICOrCHOBBIN, HEOTCHOBBIM M 4€TBEPTUYHBIN. [leprnoas! nensarcs

Ha DII0XU: NaJICOr€HOBBIM — HA TPU, HEOTCHOBBIM — Ha JIBE, Y4€TBEPTUUYHBIN — HA YETHIPE
(paHHsIs1, CpeHsis, TTO3/IHAS U COBpEMEHHasi). B cocTaBe 4eTBEpTHUUHOTO MEPHO/Ia BhIJIE-
JISIFOT OTJIEJIbI: JICAHUKOBBIM U MOCIENETHUKOBRIN. [Ipo10KUTENbHOCTS YETBEPTUYHO-
ro nepuojia coctaniset 0,7 MIIH. JeT.

B kaliHO30MCKYIO 3Py NMPOUCXOAWIM BECbMa MHTCHCUBHBIE BEPTUKAJIBHBIE U TO-
PU3OHTAJIBHBIC JBU)KCHUSI HA KOHTUHEHTAX U B OKEAHMUYECKHUX IUIUTAaX. TEeKTOHUYECKAast

A10Xa, MPOSBUBIIASACS B KalTHO30MCKYIO 3pYy, Ha3biBaeTcs Asbnuiickoil. OHa oxBaTuia

MPAKTUYECKHA BCHO 3€MIII0 M OTJIMYAETCS OT MPEALICCTBYIONIUX 3HAUYUTEIHHONW aMILIN-
TYAOM NOAHATHM: KaK OTIAECIbHBIX TOPHBIX CUCTEM, TaK U KOHTUHEHTOB M OMYCKAHUU
MEKTOPHBIX U OKEAHUYECKUX BMAJMH, PACKOJIOM KOHTUHEHTOB M OKEAHUYECKUX TUIAT U
WX TOPU30HTAIBHBIMU MEPEMEILICHUSMU.

B Hauane xaltHO30MCKOM 3pbl HA KOHTUHEHTaX W B OKE€aHaX YCHUJIWJICS pudTore-

HC3, BHAUUTCIbHO aKTUBU3HUPOBAJICA IMPOLECC MEPEMCIICHUA IIJINT, IIPOAOJIKACTCA YHA-
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CJIeZIOBAaHHOM paHee CIIPeIMHI THa oKeaHa. B KoHIe HeoreHa Ha 3emie cpopMupoBacs
COBpEMEHHBIN 00JIMK KOHTUHEHTOB U OK€aHOB. B 3TO ke BpeMs U B YE€TBEPTUUHBIN Tie-
PHOJ U3MEHSAETCS COCTaB OPTaHUYECKOTO0 MHpA U YCUIIMBAETCS €ro AudQepeHnmanus,
3eMHasl MOBEPXHOCTh OXJIAXKIAETCS, YBEIUUMBAIOTCA IJIOIIAAM U BBICOTHI MAaTE€pPUKOB,
YMEHBILIAIOTCA IUIOLAIA U YBEITUYUBAIOTCS TIIyOMHBI OKEAHOB.

B pesynprare ANBIHAICKOTO TEKTOI€HE3a BO3HUKIIA AJIBIIMMCKUE CKIIA4aThIe CO-
OpPYKEHHMS, Il KOTOPBIX XapaKTEPHBIM SIBJIAETCS MPOSBICHUE TOPU30OHTAJIBHBIX CMeE-
IeHUI, 00pa30BaHM B BUJI€ HA/IBUT'OB, OIIPOKUHYTHIX CKJIaJI0K, TOKPOBOB U T.II.

Bce nonpasneneHns reoxpoHOIOrHYecKoi TaOIUIbl paHra Nepuoja — CUCTEMBI
0003HayaroTCs MO NMepBOM OYKBE JTJATUHCKOIrO ajipaBuTa HauMeHoBaHus. Kaxplil nepu-
ol (cucrema) MMeeT CBOM IIBET, KOTOPBIA M IMOKa3bIBAE€TCS HA I'€OJOTMUYECKOM KapTe.
OTu 1BeTa OOIIETIPUHSATHI U 3aMEHE HE TOJIJIeXKAT.

['eoxpoHOIOrMYecKas 1IKajga SBISETCS BAKHEUIIUM JOKYMEHTOM, YAOCTOBEpPS-
IOLIUM TOCIIE0BATEIBHOCTh U BPEMs I'€0JIOTUYECKUX COOBITUN B McTOpuM 3eMin. Ee
HAJI0 3HaTh 0053aTeNIbHO U MO3TOMY IIKaTy HEOOXOJMMO BBIYUUTh C MEPBBIX K€ I1aroB

HN3YyUCHUS I'COJIOTHH.

3.3. I'eosiornyeckue KapThbl M pa3pe3bl, H UX COAEpPKaHUe
3.3.1. 'eosiornyeckmne KaApThHI

[Ipu co3maHuu TeOJOTUYECKUX, MHKEHEPHO-TEOJIOTHYECKUX U TeOMOPQoIoTHYe-
CKHUX KapT UCIIOJIB3YIOTCS 3JIEMEHTHI TOOTPA(PUIECKON OCHOBBI: BRICOTHBIC XapaKTepH-
CTHKH penibeda (rOPU30HTANIN, H300aThl, OTMETKH BBICOT M IJIyOHH), THApOrpaduieckas
ceThb, OeperoBeie IMHUU. B psne coydyaeB, Ha pabodeil OCHOBE UII OPUESHTHPOBKH Ha
MECTHOCTH MOTYT OBITh COXpaHEHBI U HEKOTOPHIE ApyTrue KOHTYphl. CTENeHb TeHEepau-
3alMM OTPEEIIACTCS MAacIITabOM, HA3HAYCHUEM U COJIEP’)KaHUEM CO3/1aBaeMOM KapThl.

Kapra mHX)eHepHO-TCOJOTHIECKNX (DAKTOPOB MECTHOCTH, OTOOpaKEHHBIX, OXa-
PaKTEPU30BAHHBIX U OOOTAIEHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH MPOCKTUPOBAHUS

Y CTPOUTEINILCTBA COOPYKECHUN HA3bIBAETCA NHKEHEPHO-T€OJOTMYECKOM.

FCOMOD(bOJ'IOFI/I‘IeCKaH KapTa COCTaBJISACTCA AJIsA HauOoJIee MOJIHOTO U HarjisiaHoro

MOKa3a XapaKTePUCTUK pesibeda, OTCYTCTBYIONIUX WU CIa00 BRIPAKEHHBIX Ha 0OIIe-

reorpauyecKux Kaprax.
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["'eonornyeckue KapThl CO3Aar0TCA B PC3YyJIbTATC I'COJIOTHYCCKOI0 KapTUPOBAHUA

(creMkH). 3amadeil reoIOTHYECKOM CheMKHU SABIISETCS KapTorpaduueckoe BOIUIOIICHHUE
BCEX IE€OJIOTMYECKUX 3HAHUM 110 TOMY WJIM WHOMY PailOHY, OXBAaTBhIBAIOIIUX BOIIPOCHI
cTpaturpaduu, TEKTOHUKH, UCTOPUH T€OJOTHYECKOr0 pa3BUTUA penbeda, 3aKOHOMED-
HOCTH pa3MEIECHMs MIOJIE3HBIX HCKOIAEMBIX U APYTHE.

IIpu reosorn4eckoM KapTUPOBAHUU MCIOJIB3YIOTCS 3HAHUS U METOJBI TAKUX OT-
pacrneit Hayku, Kak re0(pU3UKH, TEOXUMHH, a3PO- U KOCMUYECKHE METO/IbI.

[TosnydyeHHas B pe3ybpTaTe reoJIOrMYECKOM ChbEMKH KapTa JAacT MPEACTABICHUE O
T€0JIOTHYECKOM CTPOEHHUH OIPEJEICHHOIO0 Y4acTKa 3€MHOM MOBEPXHOCTH U, MO CYIIle-
CTBY, SIBIIICTCSI MPOCKIMEH BBIXOJOB KOPEHHBIX MOPOJ (OYETBEPTUYHOTO BO3pAcTa),
HAHECEHHBIX HAa TONOrpaUuUEcKyl0 KapTy OIpeneleHHOro Macurada. Takas reojoru-
YyecKas KapTa Ha3bIBA€TCA Ie0JI0ro-CTpaTUrpapuuecKoil, Tak Kak MpU €€ COCTaBICHUU B
OCHOBE JIC)KUT MPUHLHNII BBICICHUS PA3JIMUHBIX 10 BO3PACTy FOPHBIX ITOPOL.

[ToKkpOB YETBEPTUYHBIX OTJIOKEHUN IPU KAPTUPOBAHUU KOPEHHBIX MTOPOJ CHUMA-
ercs. Kapra 4eTBEpTUYHBIX OTJIOKEHHUM COCTABIAETCA OTAEIBHO.

['eonoro-cTpaturpaduyeckas KapTa SIBISIETCS OCHOBOM AJIi BCEX APYTUX Kapr,
BXOJISIIMX B KOMIUIEKCHOE I€0JIOTMYECKOE KapTHpOBaHue. Takoe KapTUPOBaHUE TIPENY-
CMaTPHUBAET COCTABJIEHUE PA3JIMYHBIX I'€OJOTMYECKUX KapT, OCBEIIAIOLIUX OTAEIBHBIE
CTOPOHBI T'€OJIOTHYECKOrO0 CTpOE€HHs paiioHa. K TakuM KkapraM, KpOME TI€0Joro-
CTpaturpauyeckoi, MOKHO OTHECTH CTPYKTYPHO-TEKTOHHUYECKHUE, THIPOre0JIornye-
CKHe, reou3nuecKue u Jpyrue.

B 3aBucuMocTH OT MaciiTada Bce reoIorM4ecKue KapThl IETATCS Ha 0030pHEIE,
pEerruoHajIbHbIe, CpeAHEMACIITAOHBIE U KPYITHOMACIITAOHbIE.

O0630pHbIE KapThl OCBEHIAIOT CTPOCHHUE OTIEIHHBIX MATEPUKOB U TOCYIapCTB, U

cocrasisgroTesa B Macirade 1:1000000 u menpue.

PernonaibHple KapThl OTOOPAKAIOT YyYACTOK 3€MHOM TMOBEPXHOCTH XapaKTEpHU-

3YIOIIUNACS BO3PACTHBIM €IMHCTBOM B 0Opa30BaHUM OCHOBHOW CTPYKTYpPHI. Pernonainb-
HbIE KapThl COCTaBIsAIOT B Macitadax 1:1000000 go 1:200000.

CpennemacmTaOHbIe KapThl MOAPOOHO OTOOpaX)arOT TEOJIOTHIO CPAaBHUTEIHHO

HeOoubIIoN mronaan. MacmTab kapt ot 1:200000 mo 1:25000.
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KDVHHOMaCHITa6HLIe I'COJOTMYCCKHNEC KAaPThl COCTABJIAIOTCA 0OBLIYHO A1 MECTO-

POXACHUI MOJIE3HBIX HcKonaeMbIx. Macmira0sl kapt ot 1:10 000 1o 1:500.

B cBs3u ¢ paznuyHbIMH TpeOOBaHUSAMM, TNPEIbSIBICHHBIMU K HWHXEHEPHO-
rE0JIOTUYECKUM KapTaM CO CTOPOHBI T'€0JIOTOB U MPOEKTUPOBIIUKOB, JJII 3TOr0 BUA
KapT IpUMEHSIETCS ApyTasi KiacCU(pUKAIIHsL.

[To MacmTaby ¥ Ha3HAYEHUIO MHXEHEPHO-TEOJOTUYECKUE KapThl pa3/iesieHbl Ha
TPH TPYIIIIHIL.

1. Kaptel macmradba 1:1000000 u menbue, npeaHa3HauYCHHbBIE JJIs U3yUYeHUST UHKE-
HEPHO-TEOJIOTMYECKUX YCIIOBHM, U COCTABIICHUS pab0UMX THUTIOTE3 O TEOJIOTUIECKOM CTPOe-
HUU PETMOHOB M BEIOOPA MECTA CTPOUTENHCTBA COOPYKEHUH B IIPE/IeNiaX PeCIyOInKy.

2. Kapter macmrada 1:500 000 — 1:50 000, npemHazHaYeHHBIX TSI pa3MEIICHUS
3HAYUTEJIbHBIX IO MJIOMIAIN MPOMBIIUICHHBIX U TPaXKIaHCKUX KOMIUIEKCOB COOPY>KEHUH.

3. Kaptel macmtaba 1:25 000 u kpymnHee, npeHA3HAYECHHBIX JJII COCTABJICHUS
reHepalibHbIX IJIAHOB M JIETAJbHOM TJIAaHUPOBKU HACENEHHBIX MYyHKTOB U OOBEKTOB
MIPOMBIIJICHHOTO CTPOUTEIIbCTRA.

4. FGOMODd)OJIOFI/I‘-IeCKI/IG KapThl II0 MacmTa6y moApa3aACAr0TCA Ha MCJIIKOMAC-

mrabueie — menpue 1:1 000 000, cpemaemacmradbubie — ot 1:200 000 mo 1:1 000 000
BKJIFOUMTEINIbHO, KpynmHoMacinTabHbie — oT 1:200 000 u kpymHee.

CpaBHUTENHHO NIMPOKUM JAMAMa30H MACIITA00B KapT B KAXOW TpyIIre M03BOIS-
€T CBOOOIHO BaphbHUPOBATh MU B 3aBUCHMOCTH OT T€OJIOTUYECKON CIIOKHOCTH ydacTKa
MECTHOCTH.

Kpome Toro, MHKEHEPHO-TEOJIOTHYECKAE U TeoMOp(OIOTHYECKHe KapThl 1O CO-
JIEp’KaHUIO PA3ACIIIOT: HAa aHAJTMTHYECKHE U CHHTETHYECKUEe. B KadecTBe mpumMepa reo-
MOP(]OTOTHYECKON aHATUTUYECKON KapThl MOTYT OBITh YKa3aHbl YIMOMSHYTHIC BBIIIE
YacTHBIE KapThl. Ha MHKCHEPHO-TEOJOTUIECKIX aHATUTUYCCKUX KapTaX OTOOpaKaroTCs
OJIMH WU HECKOJIBKO MH)KEHEPHO-TEOJIOTHYECKHUX YJIEMEHTOB, XapaKTePU3YIOITUX MHKE-
HEPHO-TEOJIOTUUECKHE yCIOBUS yuacTka. CUHTETUYECKUE KapThl COCTABIISIOTCS ISl Xa-
PaKTEPUCTHKHU KAKOTO-IM00 00BEKTA C IEJTbI0 COBOKYITHOM OIICHKH €T0 XapaKTEePHCTHK.

B cBoto odepenp, aHATUTHYECKAE W CUHTETHYECKUE KapThl MOAPA3CIISIOTCS Ha

KapThl OOIlIMe, YaCTHBIC U CIIeMaIbHBIC. Takoe JeJIeHne KapT MO3BOJIsSET UMETh Ooliee
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1[€JICHANPABJICHHBIE CTIEIUATbHbBIE KapThI.

HcxomapiMu MaTeprasiaMi TIPU COCTaBICHUH TEOMOP(OIOTHISCKUX KapT SBIISIOT-
Csl IUTEpaTypHbIE UCTOYHUKHU, oOlIereorpaduyeckue 1 TeMaTHUeCKHe KapThbl (Te€0JIOTU-
YECKHe, TCKTOHUYECKHUE U Jp. ), a9PO- K KOCMUYECKHAE CHUMKH, TTOJIEBBIC HAOIIOICHUSI.

CocraBneHue MHXEHEPHO-TEOJIOTHYECKUX U T€OMOP(POIOTUUECKUX KapT BEACTCS
pa3IMYHBIMH METOJAMHU.

1. ITyrem reHepanu3auu KapT KPymHOTO Macmitada — JJisg KapT MEJIKOTO0 Mac-
mraoda.

2. IlyreM MCTIOIB30BaHMSI MAaTEPHAIIOB MOJIEBBIX HCCICIOBAHUN U KapT KPYITHOTO
Macmraoa.

OTHOCUTENBHOE UCIIOJIB30BaHNE NCXOAHBIX MAaTEPUAIIOB ONPEAEISIETCS Ha3HAYe-
HHUEM HUCXOJHOW KapThI.

[Ipu cocTaBiieHUU KapT UCIOJIb3YIOT YCTAHOBIIEHHBIE 0003HAYEHUS TPEX BUJIOB:

1. I1BeTHBIE.

2. Nnnekcsl (OyKBBI U LU(QPBHI).

3. llITpuxossie.

3.3.2. I'eosioruueckue paspesbl

['eon0ornyeckuM pa3pe3oM Ha3bIBAETCSl BEPTHUKAIbHAas MPOEKIHS H300pa)KeHus

IIOCJIEIOBATEIBbHOCTH HAIIACTOBAHUS M CTPYKTYPBI CJIOEB TIOBEPXHOCTHBIX YaCTEH 3EM-
HOM KOPBI.

Jlnst onpenenenysi Te0J0TMYECKOr0 CTPOCHHSI M THAPOTe€OJIONMYECKUX YCIOBUI
U3y4aeMol TeppPUTOPHH, MO pe3yiIbTaTaM MPOXOJIKH FOPHBIX BBIPAOOTOK, PE3yJIbTAaTOB
OypeHusl U JaHHBIX T€OJOTUYECKUX KapT, CTPOST reosiorudeckue paspesbl. [locneanue
JAIOT MIPEJICTABJICHUS O XapakTepe 3aJeraHusl U MOIIHOCTU PA3JIMYHBIX [TOPOJ U IOJIO-
YKEHUE TOBEPXHOCTU TMOJ3EMHBIX BOJ MOTOMY WJIM MHOMY BEPTHUKAIBHOMY CEUYEHUIO
M3y4aeMoil IUIOIIA/IH, B YACTHOCTH, IO OCSAM BO3BOJMMBIX COOPYKEHHM.

[Tpu mocTpoeHuu pazpesa ¢ JOOBIM 3aJ€TaHUEM IIJIACTOB €r0 TOPU30HTAIbHBIN
MacmTab COOTBETCTBYET OOBIUHO MAcCIITa0y KapThl.

Beprukanbhpiii Macmtad BeIOMpAETCs TPH YCIOBUM, YTO CAMBIM MajIOMOIIHBIH
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CJION M3 TeX, KOTOPbhIE MOJDKHBI OBITh HaHECEHHBI Ha MPOQUIbL, OYIyT MEHBIIE OTHOTO
MUJUTUMETPa MIPU U300paKEHUH €T0 B pa3pese.
HampaBnenue paspesa BbIOMpAIOT C TAKUM PAcueTOM, YTOOBI HA HEM C HAaUOOJb-
I MOJTHOTON OTPa3uTh OCHOBHBIE XapaKTEPUCTUKH MOPOJ, HEOOXOAMMBIE JJI UHMKE-
HEPHO-TEOJIOTUYECKON MU TeoMOP(OTOrHYECKOM OLIEHKH U3y4aeMOoro paiioHa.
Bonpocel 1j11 caMmonpoBepKu
1. Kakue MeToabl HCTOPUKO-T€OJIOTHYECKUX PEKOHCTPYKIUi Brl 3HaeTe?
B deM cyThb cTpaturpadgpuueckoro MeTojia ornpeesieH st BO3pacTa TOPHBIX MOPOT?
[To KakOMy IPHUHIUITY TOCTPOEHA FEOXPOHOJIOTNYECKas 1Kaa?
JlaiiTe onpeaeneHne TepMUHy «hamusi»?
JlaiiTe xapaKTepUCTUKY OCHOBHBIX OCOOEHHOCTEN JOKeMOpHs?
JlaiiTe xapaKTepUCTHKY OCHOBHBIX OCOOEHHOCTEH PaHHETO MPOTEPO305?
JlaiiTe xapaKTepUCTUKY OCHOBHBIX OCOOCHHOCTEH MO3/IHETO Manie0305?

JlaiiTe XapaKTepuCTUKY OCHOBHBIX OCOOEHHOCTEHM Me3030517

© o0 N o O Bk~ W N

JlaliTe XapaKTepHUCTUKY OCHOBHBIX OCOOCHHOCTEH KalHO030517

10.Yro siBnsieTCS OCHOBOW I'€OJIOTUYECKON KapThl?

11.Kakue BUIbI T€0JIOTHYECKUX KapT Bl 3HaeTe?

12.Kaxoit MmaTeprain UCIOIb3YeTCs JIsl CO3AaHMS T€0JIOTUYECKOM KapThi?
13.Kakue matepuayibl U IJisi YEro MCIOJIB3YIOTCS MPH MOCTPOCHHUH Te0JIOTHYe-

CKUX pa3pe3oB?

4. JK30TreHHbIe MPoLecChl U peJibed

B «uncTrom» TepBO3MaHHOM BHJE 3K30T€HHBIC (DOpPMBI penbeda BCTPEUAIOTCS
penko. OHM TOCTOSTHHO TIOJIBEPraloTCs BO3JACHCTBHIO SK30TEHHBIX IMPOIIECCOB, MCTOY-
HUKOM 3HEPTUU KOTOPBIX sBJsieTcst CoHIIe.

Benymias penbedhooOpasyroinas posib SHAOTCHHBIX MPOIIECCOB 3aKITFOYAETCSI B CO-
3JIaHUH HEPOBHOCTEH Ha rmaHeTe 3emutst. Poiib 9K30T€HHBIX TTPOIIECCOB B penibepoodpa-
30BaHWU OTPOMHA W CpaBHUMA C JHJOTEHHBIMH MporeccaMu. Tor penbed, KOTOpBIiA
CYIIICCTBYET Ha IJIaHeTe 3eMJsl, €CTh (YHKIUS B3aMMOJICHCTBHUS DHIOI'CHHBIX M 3K30-

I'CHHBIX IIPOLICCCOB. Yrto kacaercs MHUKPO, MC30- U MAKpO- penbe(ba — TO OHH ABJIAIOTCA
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pe3yIbTaTOM JESTEIbHOCTH SK30T€HHBIX CHIL.

OK30reHHbIN penbed MOKET aTh 3HAUUTENbHYI0 MHQOpMAIHIO 00 YCIOBUIX B
KOTOPBIX OH 00pa3oBaJiCs. ITO CBOMCTBO 3K30T€HHOTO peibeda MOXKET OBITh HCIIOJIB30-
BaHO MpH Naieoreorpadpuyeckux peKOHCTPYKUIUAX. DaKTUUECKU MaTepHall JIJIsl TAaKUX
PEKOHCTPYKILUI TAIOT PEIUKTOBBIE (hOPMBI penbeda.

WX n3ydeHue 3acily’KMBalOT OOJBIIETO BHUMAHUS MOTOMY, YTO OHHM XapaKTepH-
3YIOTCSl BBICOKMMH CKOPOCTSIMHU (POCT OBPAroB, U3MEHSIETCS OOJMK PEUHBIX JOJHMH IO-
Cclie TIaBOAKOB, KaK MEHsieTCs O0JHK penbeda MoJ BIUSHUEM XO3SHCTBEHHON AESTeNb-
HOCTHU YEJIOBEKa). DTO TO3BOJSET YUYUTHIBATH JIEATEIBHOCTh HK30TCHHBIX MPOIIECCOB B
MPAaKTUKE MOBCEIHEBHOM XM3HU U TIIATEIHHO M3y4YaTh 3aKOHOMEPHOCTH K30TE€HHOTO
penbedoobpazoBaHus.

CymmapHbIil 3¢ (deKT AeITeTbHOCTH 9K30T€HHBIX areHTOB 3aKIII0YaeTCsl B Tepe-
MEIICHUH BEILECTBA C 00Jiee BBICOKMX TMIICOMETPUUECKHX YpOBHEH Ha Ooyiee HU3KHE,
IPU YYACTHUU CHJIBI TSDKECTH (MIPSIMOE BIMSHUE — 00BaJI, OCHIIb, OMOI3CHB), JTHOO0 OMO-

CpEaACTBOBAHHO — YCPEC3 ACATCIIbHOCTb BOA, BETPA, JICIHUKOB.

4.1. BoiBeTpuBaHue u peabedgoodpazoBanmne
COBOKYMHOCTh MPOIECCOB, OCYIIECTBIISIIOIIUX JIE3UHTErPAIUI0 TOPHBIX MOPOJI,

Ha3bIBACTCA BBIBCTPHUBAHUCM.

CymectByeT 2 Tuma QU3NIECKOE U XMMUYECKOe BbhIBeTpuBaHUe. OHU TECHO CBSI-

3aHBI IPYT C APYTOM, JACHCTBYIOT COBMECTHO, a X WHTCHCHUBHOCTH IPOSIBICHHUSI 00Y-
CJIOBJIEHA PsIOM (DAaKTOPOB (KIMMATOM, COCTABOM TOPOJI, peiabedom).

PU3NYECKOE BBIBETPUBAHUE. JTO JIE3UHTETPALUS TOPHBIX MOPOJ, HE COMPOBOK-

JAIOIIASCA XUMUYECKUMH U3MEHEHHSIMU ee cocTaBa. OHO moapas3aensieTcs Ha TeMiepa-
TYPHOE U MEXaHUYECKOE.

TGMHCD&TVDHO@ BBIBCTPHUBAHHUC. OHO BBI3BIBACTCS M3MEHEHHEM TEMIICPATYPhI.

Ero MHTEHCHBHOCTB 3aBUCHUT OT COCTaBa MOPOJI, UX CTPOEHUS, OT OKPACKH, TPEUIMHOBA-
TocTU. TemnepaTypHOe BBIBETpUBAHUE MPOUCXOIUT BO BCEX KIMMATHUYECKUX 30HAX, HO
CHJIbHEE BCEro B 00JIACTAX C PE3KMMHU KOHTpPAcTaMU TeMIIEpaTyphl, CYXOCTbIO BO3/yXa,
OTCYTCTBUEM PACTUTEIBHOTO MOKPOBA. ITO TPONUYECKUE U CyOTPONMMYECKUE MTYCThIHU.

MexaHn4ecKkoe BBIBETPUBAHUE MTPOUCXOIUT O BO3JACHCTBUEM 3aMEP3AHUS BOIbI
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B TPEIIMHAX U MOPAX FOPHBIX MOPOA, KPUCTAUIM3ALMH COJIEN npH rcrnapeHuu Boabl. Ca-
MBI CHUJIBHBI MEXaHWYECKHI pa3pylIMTENIb — 3TO BOJA. B TpemmHax U nopax mopojsl
BO3HUKAET CUJIBHOE JIABJIEHUE U NTOPOJA pacnaaaeTcsa. ITO Ha3bIBAIOT MHOT 1A, MOPO3HBIM

BBIBETpUBaHUEM (TTOJISIPHBIC CTPAHBI, TOPHBIE PAiOHbI).

Pa3pymienuto ropHeIx MOpoj CIHOCOOCTBYIOT HaMbIBaHWUE U BBIChIXaHHWE (TJIUH,
CYTJIMHKOB, Mepresiei ), i (M3udecKkoe BO3IeHCTBHE OPraHu3MOB (KOpHEH, 3eMIIEPOER).

B pesynbrate u3nueckoro BBIBETPUBAHUS MOPOAbI pacmagaloTcs Ha matepuan (00-
JIOMKH) 13 KOTOPOTO (DOPMHPYETCS 0CAI0UHBIE 00JI0MOYHBIC TIOPOJIBI: TIIHIOBI, IIEOEH U T.I1.

XHUMMYECKOE BBIBETPMBAHUE — ATO €CTh pe3yiabTat BSaHMOﬂeﬁCTBHH TOPHBIX II0-

POl HAPYKHON YacTh JUTOC(HEpHl C XMMHUUECKH aKTHBHBIMHU JJIEMEHTaAMHU aTMochepsl,
ruapochepsl u orochepsl (KUCIOPO, YIIISKUCBIN T'a3, BOJa, OPraHUIeCKUE KHUCIIOTHI).

XUMUYECKOE BBIBETPMBAHUE — 3TO KOPEHHOE M3MEHEHHE MUHEPAJIOB U TOPHBIX
nopoJl U 00pa30BaHUE HOBBIX MHUHEPAIOB U IMOPOJ, OTIMYHBIX OT MEPBOHAYAJIbHBIX.
W3MeHeHne HCXOIHBIX MUHEPAJIOB U TOPHBIX MOPOA, X pa3pyLICHUE U Pa3pbIXJICHUE
MPOUCXOANT B PE3yJIbTATE PaCTBOPEHUS, TUAPATALIMN, OKUCICHHUS U THAPOIIN3A.

XHWMHYECKOE BBIBETPUBAHHUE MPOUCXOJUT MOBCEMECTHO, HO OOJbILE BCETO B 00-
JacTSIX C BIAYKHBIM KIIMMAaTOM U PAaCTUTEIbHBIM IOKPOBOM (TPOIUYECKUE JIECa).

B pe3ynbrare XMMUYECKOrO BBIBETPUBAHUS 00pa3ylOTCS paCTBOPUMbBIE U TOHKO
JUCTIEPCTHBIC MPOIYKTHl BBHIBETPHBAHMs 00JalaoNIMe TOBBIIICHHOW MHUTPAIMOHHON
CIIOCOOHOCTBIO.

Kopb! BEIBETpUBaHUS

COBOKYITHOCTh OCTaTOYHBIX (HECMEIICHHBIX) MPOJYKTOB BBIBETPUBAHUS HAa3bl-
BAIOT KOPOM BBIBETpUBAHUA. THIIBI KOP:

00JIOMOYHAsI, HEU3MEHEHHBIX W CJIa00 M3MEHEHHBIX O0JIOMKOB MCXOIHOU IIO-

poJibl (BeUHAast MEP3JIOTA);

THJIPOCITIONIUCTAs KOpa — cliaboe M3MEHEHNUE KOPEHHON MOPOABI, HO YXe Ccojep-

Jargasi TIMHUCThIE MUHEpasibl, 00pa3ylollue 3a CYET U3MEHEHHUS MOJIEBBIX IIMATOB U
cIto1 (CTEMb U TOTYITYCThIHSA);

MOHTMOPHUJIJIOHHUTOBAA KOpPaA, OTJINMYArOIIAsACsA FJ'Iy6OKI/IMI/I XUMHWYCCKHMMH U3MCHC-

HHUAMU IICPBUYHBIX MATCPHUAJIOB, TJIaBHBINA TJIMHUCTBIN MHHEpAI — MOHTMOPHUJIJIOHHAT.

KaonunoBas kopa (cyOTpOnuKH).
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KDaCHOSGMHaH Kopa. PGBYJIBTEIT JJIMTCIIBHOT'O U UHTCHCUBHOI'O BBIBCTPHUBAHUSA C

IMOJHBIM UBMCHCHHUEM IIECPBUYHOI'O COCTaBa rOPHLIX ITOPO.

JlatepuTHasg — 3KBaTOpHAIbHAS 30HA.

B pesynbprare BRIBETpUBAHUS IPOUCXOAUT LIEMEHTALMS PBIXJIBIX ITOPOJ YIIIEKHUC-
JIOW U3BECTHIO, TUIICOM, COJIbIO, OKHCIIAMU KeJle3a. DTO OPOHUPYIOLIUH IUIACT, MPEao-
XpaHseT HUKHUE TUIACThl OT 3PO3UH U JEQIIALINH.

HenepemernieHHbIe OCTaTOYHBIE KOPHI BHIBETPUBAHUS MOTYT (PMKCHPOBATH paHee
copMUpOBaHHBIE BHIPOBHEHHBIE JIEHYIAIIMOHHBIE MTOBEPXHOCTH. VX M3yueHue mo3Bo-
JSIET BOCCTAHOBUTB Majeoreorpaguueckyo 00CTaHOBKY U BpeMs (UKCalUU JIEHY 1Al -
OHHOTO penbeda. DTO MO3BOJSIET HAMTU OOKCHUTBHI, HUKEJIEBBIX M KOOAJIBTOBBIX DY,

pOCCBIHCfI OBCTHBIX MCTAJIJIOB, CBA3AHHBIX C KOPpAaMHU BBIBCTPHBAHMA.

4.2. J0,10BbIE POLECCHI

['eomopdonoruueckue npouecchl U GopMbl penbeda, CBI3aHHBIE C JACATEIBLHO-
CTBIO BETpa HA3bIBAIOTCS D0J0BRIMH. OHU IPOUCXOIAT Yallle B ApUIHBIX CTpaHaX, B ITy-
CTBIHSIX U TOJYIYCTBIHSIX YMEPEHHBIX MIHUPOT. MOTyT MPOSBIATHCS J0JOBBIE (POPMBI
penbeda U B PEUHBIX JOJWHAX MPU WHTEHCUBHOM MOCTYIUJICHUU TECYAHOTO AJUTIOBH-
aJIbHOTO MaTepuania.

Beinensitor cnemyromie BUAbI S0JI0BIX MPOIECCOB: ASQIISIHS — MPOIECC BBIIYBa-
HUSI WM Pa3BEBaHUS PBIXJIOrO TPyHTA; KOppasus — IMpoliece o0TaunBaHus, MUTHGOBAHMS,
BBICBEPJIMBAHUS U Pa3pyILICHUS TBEPBIX MOPOJT 0OJIOMOYHBIM MaTEpUAIOM, TIEpEMEIIIat0-
IIMMCSI TIOJT IEHCTBHEM BETPa, MIEPEHOC F0JI0BOTO MaTepHaia U €ro aKKyMYJISIIHSL.

DopMbI I[ed)J'IHI_[I/IOHHOFO U KOPPAa3uOHHOI'O DCJ'IBC(ba

B pesynbrare xoppazuu 00paszyroTcs cBOeoOpa3Hbie BhIpaOOTaHHBIC (OPMBI —

90JIOBBIC KKAMCHHBIC FDI/I6BI>), «KaMCHHBIE CTOJIOBI».

[Ton Bo3zAeiicTBHEM BeTpa 00pazyroTcs AeQISIUOHHBIC KOTIOBUHBI, BBITSIHYTHIC
oTpuniaTeabHbie POopMbI penbeda JUTMHONW HECKOJIBKO COTEH METPOB.

Bpenusriit npotiece neduisiiiy — BeTpoBasi 3po3us mouB. Bo3HukaeT npu HEOpexK-
HOI 00pabOTKE CEIbCKOXO03IUCTBEHHBIX 3€MEJTb.

D0JI0BbIE aKKYMYJISTUBHBIE hOpMBI. B pe3ynbraTte 2070BOIM aKKyMyJsSiuu oOpa-

3yI0TCSl pazHoOoOpa3Hbie GopMbI penbeda. B 3aBUCUMOCTH OT UX OPUEHTHUPOBAHUS OT-
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HOCHUTEJILHO HAIIPABIICHUS BETPA UX PA3EISAIOT HA MPOJOJIbHBIE U MOMEPEYHBIE.
JIFOHBI OTHOCSTCS K MPOIOJIBHBIM (hopMaM (IIyCThIHH, Oepera Mopei, pek).

[lecuanble rpsabl — 60jee KpynHbIe TPOAOIbHBIE (POPMBI.

bapxansl — norepeunbie (GOpMbI. ITO 3010BbIE (POPMBI, IMEIOIINE B IJIAHE OYepTa-
HUS TIOJTyMECSIIa — Pa3IUYHbIX pazMepoB (BbicoToit 10 40 M 1 mmmpuHoi 20-30 m).

Briensitores Takke ApEeBHUE 30JI0BBIE (JOPMBI, B HACTOSIIEE BPEMS 3aKPEIUICH-
HBIC PACTUTEIHLHOCTHIO.

[Tpu BEIpaKEHHOM TIPEeOOIaaHNK BETPOB OJHOTO HAMpPABIICHUS Ha Oeperax Mo-

pelt u pek GOpMUPYIOTCS HACTOSIINE NPOAOILHBIC JIIOHBI.

4.3. ®ioBHATbHBIE IIPOLECCHI H (POPMBI

[ToBepxHOCTHBIE TEKy4H€ BOJABI — OJIMH U3 BaXKHEUIIUX (pakTOpoB mpeobpas3oBa-
HUS penbeda 3emiu.

CoBOKYITHOCTh T€OMOP(OJIOTHYECKUX MPOLIECCOB, OCYHIECTBISEMBIX TEKYYHMHU

BOJIaMH, Ha3bIBAIOTCS (hJIFOBUAJILHBIMH.

[Tox TekyunMu BoAamMHu MOHUMAIOT BCE BOJIbI, CTEKAIOIIME MO MOBEPXHOCTU CY-
IIM: JIOKJIEBBIC, TaJIbleé CHETOBBIE, BOJIbI BPEMEHHBIX M MOCTOSIHHBIX PYYbEeB M PEUCK,
MaJjbIX U OOJBIINX PEK, T.€. BOABI IOBEPXHOCTHOIO CTOKA. CTeKaromas no MmoBEepXHO-
ctu 3emiM Boja 00JajaeT KUHETUYECKON dHEprued u crnocoOHa MpPOU3BOUTH PadoTy.
Benmnuunaa paboTel TeM OosbIle, yeM O0JIbllie Macca BOABI, YKIOH U CKOPOCTh TCUCHHS.

BbIensitoT Tpu cOCTaBISIOMUX pabOThl TEKYYHMMH BOJAMU: pa3pyIIEHUE TOPHOUN MOPO-

16l (THIIEpreHes, 3po3us), IEPEHOC U NIEPEOTIIOKECHHE (AaKKYMYJISIINS).
[To xapakTepy U pe3yibTaTaM AESTEIHOCTH MOBEPXHOCTHBIA CTOK MOIPa3aeis-

CTCA Ha TPU BHUAA: ILIOCKOCTHOM CKJIOHOBBIN CTOK, CTOK BPCMCHHBIX PYCJIIOBBIX ITIOTOKOB

H CTOK PCK.

[110CKOCTHOM CKJIOHOBBIM CTOK BO3HMKAET MPH CUJIBHBIX JOKIAX HA MOJOTUX POB-
HBIX CKJIOHaX B BHJIE TOHKOTO CJIOSl BOABI, JABMKYILETOCS 110 BCEH IIOBEPXHOCTH, CMBIBAO-
IIETO PBIXJIBIA MaTEpUal U OTKJIAIbIBAIOIIETO Y MOJAHOXKHUSA CKIOHA. OTI0XKEHHBIN BOJHBIM
MOTOKOM MaTtepuai HOCUT Ha3BaHue JemoBusl. JlemoBruanbHble 00pa3oBaHus — HulehHpbI —
BBINOJIAKUBAIOT CKJIOHBI U U3MEHSIOT X MPOQPUIIb.

BpeMennsbie pyciioBbi€ MOTOKU MPOSIBIIAIOTCS B PABHUHHBIX U TOPHBIX YCIOBUSX.
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PesynpTaToM MX AEHCTBUS SBISIOTCS OBpard Ha paBHUHAX W cend B ropax. OOpa3oBa-
HUE OBpara Ha CKJIOHE, TOBEPXHOCTh KOTOPOTO HEPOBHO OOHAXKEHA U UMEET OOLIEee MO-
HIDKEHHE penbeda B CTOPOHY OMIKalIero BOAOTOKA, MOJ BO3jAelcTBUEM aTMmochep-
HBIX OCAJIKOB MPOSIBIISIETCS B BUJI€ JIMHEIHOTO pa3MbiBa (3PO3HUsl), HA3bIBAEMOTO MPOMO-
uHoil. [IponomkeHre pa3MbiBa U MOBBIINICHUE THAPOCTATUYECKOTO JABJICHUS HA TPYHT,
YBEIMYMBAIOLIUXCS MAcCChl M CKOPOCTH BOJbI NMPUBOIAUT K OOpPa30BaHUIO «BUCSIYETOH
OBpara M JajJbHEHIIIEMy Pa3BUTHIO €T0 IO JOCTHXKEHUU Oasuca 3po3uu (HHO Onvkaii-
1iero BojocToka). Poct oBpara OyJeT mpoaonKaThCs 10 TEX NOp, NOKa MAPOINHAMH-
yeckas cuia arMOc(hEepHOro BOJHOTO MOTOKa OyAEeT crocoOHa BBINOJIHATH PaboOTy IO
pPa3MbIBY M TPAHCIIOPTUPOBKE KaMeHHOro marepuana. [IpomoiabHbIi npoduib MoToka
(n1Ha oBpara), Mpu KOTOPOM JOCTUTAETCS OTHOCUTEIHHOE PABHOBECHUE MEXKIY JBHXKY-
1Ied CUJION BOJBI U COMPOTHUBIICHHWEM pyciia Ha3biBaeTcs npoduiieM paBHoBecus. Poct
OBPa)KHOHM CETH B ATOT MEPHUOJ MEPEXOUT B CTAJAMIO 3aTyXaHUs. 3aTEM OBpar mpeBpa-
njaeTcs B 0anky. BeiHECEHHBIN U3 OBparoB M OAJIOK MaTepua, OTKIIAbIBAETCS B YCThIX
o0Opa3ysl KOHYChl BbIHOCA. MaTepuall ciararmuid KOHyChl BBIHOCA HAa3bIBAETCS MPOJIIO-
BHEM.

Ha tepputopun Pecny6nuku benapycs HacumthiBaetcsi 6osee 30000 oBparos.
Cxkopoctb pocta oBpara ot 1,0 1o 3,5 M B rog.

[Ipu Tomorpaduuecknx ChEMKaX M W3YUCHUU OBPAKHOW IPO3UH HEOOXOIUMO
oOparath BHUMaHHE M OTpaKaTh HAa KapTaxX W IJIaHAX: XapaKTep BBIPAXKEHUS OpPOBOK
oBpara B penbede (pe3ko BbIpaKEHHBIE, c1a00 BBHIPAKEHHBIE); XapaKTep Mepexo/ia Bbl-
PaXXEHHBIX TIEpernajoB MO MPOAOJbHOMY Mpoduito oBpara (OBICTPO OTCTyHAIOIIHUE K
BEPXOBbIO, MEJIJIEHHO, HE COXPAHWIKChH); KPYTU3HY U OOHA)KEHHOCTh CKJIOHOB: HAJIMUUE
TPaBUTAIIMOHHBIX TIPOIECCOB (OCHITICH, OMOJ3HEHW, BBIBAIOB); (hOpMy MOMEPEUHOrO
npoduiis oBpara (pe3kuit V — 00pasubiii, iiaBHbiii U — 00pa3HbIil), yroa cxoaa CKIIO-
HOB y JHA OBPAroB, PacCTOSHHE MEXKIY IOAONMIBAMH TPOTHUBOIOJIOKHBIX CKIIOHOB,
HaJIMYue OBPAKHOTO aJUTIOBUS U PACTUTEIBLHOCTH.

JlesITeTbHOCTh  BPEMEHHBIX HEPYCIIOBBIX IMOTOKOB B TOPAaX HA3bIBACTCS CEISAMU
(OypHbIii TOTOK). ['€omoruyeckre mpoIecchl U SBICHMS, BHI3HIBAEMBIC CTOKOM TIOCTOSIH-
HBIX BOJIOTOKOB, TIPOSIBIISIFOTCS KaK B CAMOM PEYHON CHCTEMe-PEKe C €€ MPUTOKAMH, TaK 1

B peYHOM OacceliHe — TUIONIA I PEYHON CUCTEMBI. Y OOJIBITMHCTBA XOJIMHUCTBIX U JOJIMH-
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HBIX PCYHBIX CUCTEM MOKHO BbIJACINTD JOJIMHY PCKH — er'IY6J'IeHI/Ie, rac TCUCT pCKa. B ca-

MOM JIOJIMHE BBIICIIIOT: PYCJIO PEKU — YacTh JOJIMHBI, 3aI0JHEHHAsI BOJAOW IPU HU3KOM
(MEXEHHOM) YpPOBHE BO/Ibl, HOMMY — YacCTh PEKH JOJUHBI, 3aMOJHIAEMYIO TIPU BBHICOKOM

(MaBOJIKOBOM) YPOBHE BOJIbI M TEPPACKI - HE3ATOILISIEMbIC YacTU JOJUHBI (puc.11).
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Puc.11. I'enernueckuii psa GaroBHAIBHBIX (POPM PaBHUHHBIX TEPPUTOPHUIA:

A — 3po3uoHHbIE 00pO3/1bl; 5 — HPO3NOHHBIE PHITBUHBI (IIPOMOUHBI);

B — oBparu; I'— 6anka, /[ — peuHasi JOJIMHA:

1 — ajurroBuit; 2 — OaOYHBIN AJLTIOBHIA; 3 — 00BaIbHO-OCHITTHBIC 00pa30BaHUS;
4 — nenroBuid; 5 — pasmepsl popMm; T — TanbBEr BPEMEHHOTO BOJIOTOKA;

P — pycno pexu; /1 —nouma; HIIT — HaanioMMEeHHBbIE TEPPACHI

Kunernueckasi sHeprusi pyciioBOTO MOTOKA M MPOU3BE/IEHHAs UM paboTa, paBHas
MOJIOBUHE MPOU3BEJEHUS MACChl BOJbI HA KBAJIpaT CKOPOCTU TEUEHHsI, B OCHOBHOM pac-
XOJIyeTCA Ha MEPEABUKEHHUE B PYCJIE PHIXJIOTO MaTepuala U Ha pa3pylIeHUE TOPHBIX
nopon (dposuro). Ecnu kuHeTnueckas sHeprusi 0oJibllie Beca MOCTYNAIOIEro B PYCIIO
PBIXJIOTO MaTepuaia, TO CKOPOCTh MOTOKA MPU TAHHOW MAacce BOJIbI CTAHOBUTCS Pa3Mbl-
BAaIOIIICH; €CJIM KUHETUYECKas dHEPTUsl paBHA BeCy OTOMTOro maTepuasa, TO MPOUCXO-
JUT TOJIBKO MEPEHOC 3TOr0 MaTepuana U, HAKOHEIl, €ClIM KUHETUYEeCKasi SHEPrusi MEHb-
11e Beca OTOMTOro Marepuania, TO MPOUCXOJUT aKKyMYJIALMS MOCIEIHEr0. JTH 3aBUCH-
MOCTH B JICICTBUTEJIBHOCTH CJIOKHBI, T.K. MacChl BOJbl U CKOPOCTH TEUCHHS B peKax
pacnpenensaoTcss HEPaBHOMEPHO M MOCTOSIHHO MEHSIOTCS. 3/1eCh CKa3bIBAETCSl B3aHMMO-
JeWCTBUE TIOTOKA C PYCJIOM, U3MEHEHHE PEKUMa PEK B CBS3U C MOJOBOABLSIMHU, MaBOJI-
KaMU ¥ MEXEHHU, KJIMMAaTOM, Pa3JInuMsIMHU MOPOJ, Pa3MbIBAEMbIX PEKaMH, TEKTOHHYE-
CKUMH JIBIOKCHHUSIMH M TIPOYHMHU.

Bo3zaeiicTBre BOJHOTO MOTOKA HA PYCIIO MPOSIBISETCS B 00Opa30BaHUU U3IYYUH U
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pacIliMpeHnH JOJWHBI PEKU U B YIIIyOJIGHUWHU JHA pyciia A0 YPOBHS MPOAOIBHOIO IMPO-
(uist paBHOBECHS, COOTBETCTBYIOLIETO MOJIOKEHUIO Oa3uca 3po3un. Takum oOpazom, B

APOIUPYIOIIEH paboTe PeKU pa3InvaroT OOKOBYIO M IITYOUHHYIO 3PO3HIO.

B spo3uonHOl paboTe peK BhIACIAIOTCS YeThIpe (a3bl.

1. Paza FHV6I/IHHOI\/’I 9PO3HH BBI3BIBACTCA HAPYIICHUCM PABHOBCCHUA B CBA3H C I10-

HUKEHUEM 0Oasuca 3po3uu (MM TOBBIIEHHEM OacceliHa peKH OTHOCUTENIBHO Oasuca
spo3un). daza mpojgoiKaeTcs 0 TeX MOp, MOKa peka He BbIPaOOTaeT HOPMAJIbHOTO
YKJIOHA, HapyIIEHHOTO MOHMXEHUEM Oa3rca 3po3uu. JloirHa Mpyu 3TOM UMEET KIMHO-

o0Opa3HyI0 WM KaHbOHOOOpa3HyIo hopmy.

&
S

ol
>

Puc. |2, Cxema dopmHpOBaHHS MOMMBI H Me-
anpposoro mnosica: A, B, B, I', I, E, )X —
CTaMH Pa3BHTHS PEYHON MOJHHBL

2. ®a3a GOKOBOW IPO3MH YACTUYHO TEPEKPHIBACT MEPBYIO a3y ¥ B OCHOBHOM

HAaYWHAETCS TOcje ee OKOHYaHus. [IporcxoauT paciivpeHue BHOBB YTIyOJICHHOM 10-
JIMHBI 10 Pa3MEpPOB, COOTBETCTBYIOIINX PEYHOM MHOTOBOJHOCTH, B MpPEAEiIax KOTOPOU

MOTYT CBOOOJHO TIEpeMENIaThCsl U3BUIUHBI pycia. [lonepeuHoe ceueHune M0JIUHbBI TPH-
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oOpeTaer yaile- Uiu KOpeITooOpasHyo Gopmy.

3. ®daza HanmoJHEHWsI HAHOCOB (3aIMOJIHEHHUE JOJIMHBI AJTIOBHEM) TIPOTEKAET OJI-

HOBPEMEHHO €O BTOpOH (ha3oi, HO 3aKaHYMBAETCA IO3JIHEE, KOI/a peKa, BCIEICTBUE
oOpa3oBaHUsI M3IYyYWH, MIPUOOPETACT ONMPEACICHHYI0O HOPMAIBHYIO IS HEE JJIUHY |
YKJIOH, KOTOpPbIE MOTYT M3MEHSTHCSA TOJBKO B CBS3M C HOBBIMH KoJieOaHUsIMU Oa3uca
APO3HH.

4. lMocnennsis, yeTBepTas (aza MOKOsS WK MIEPEHOCA, 3aBEPIIACT PA3BUTHE JOIMHEI,
BbI3BAaHHOE M3MEHEHHEM 0a3uca 3po3uu. B aToii aze paboTa peku 3aKIto4aeTcsi B TpaHC-
MIOPTHPOBKE PHIXJIOr0 MaTepraia U BRIHOCA €T0 3a Mpeenbl BOAHOTO Oacceiina. Bomubiid
MTOTOK MEJJIEHHO MPOTEKAET MO IIMPOKOU U TUIOCKOU JToNHMHE. M3BHIIMCTOE PYCIIo peK BO3-
HUKAET BCJIEJICTBUE BUHTOOOPA3HOTO PaCIIPEICIICHUsI CKOPOCTEH TEUEeHHs B IIOTOKE.

BrIIensroT Tpyu cTaauu NepeHoca JOHHBIX OTIIOKEHHM.

1. Ilpu MeqyIeHHOM TE€YEHUU MPOUCXOIUT MEPEMENIEHUE TOHHBIX MEIKUX 3€PEH C
MOBBIIIEHHBIX YYAaCTKOB JIHA B MTOHWKEHHbIE. PeuyHOE THO pOBHOE, MHOTA C MOSIBJIICHU-
€M TeCUaHou psou.

2. Ilpu yBenuyeHur CKOPOCTH (CKOPOCTh BOJHOTO TeueHus B 2-2,5 pa3a OoJibliie,
YeM CKOPOCTh, TPUBOAIIAS YACTHUIIHI PHIXJIBIX MOPOJ B IBUKEHUE) B pyCiie peKu oOpa-
3YIOTCSI TPSiIbI (3aCTPYTH), KOTOPBIE MEPEMEIAI0TCS] BHU3 110 TCUCHHUIO.

3. IIpu CKOpPOCTH TEUEHHSI MPUMEPHO B YETHIPE pasza MPEBBIIIAIOLIEH CKOPOCTh
JIBMDKCHUST BOJIbI, HEOOXOIUMYIO JIJISI Hadajia MepeHoca HAaHOCOB JJAHHOW KPYIHOCTH,
MPOUCXOIUT MACCOBOE JIBUKCHUE BEPXHETO CII0SI OTOUTHIX TTOPOI.

OAHOBPEMEHHO C APO3HEN U MEPEHOCOM OOJIOMOYHOIO Marepuaia OCYIIEeCTBIIS-
eTCs €ro OTJIOXKeHUe (aKKyMyJIsiius). PedHbIe OTI0XKEHUS, IPUHECCHHBIC BOAHBIM I10-
TOKOM, Ha3bIBalOTCs auitoBHeM. [0 JUTOIOrMYECKOMY COCTaBy aJUIIOBUSI BBIICISIOT
Tpu (auu: pycioBasi, TOMMEHHas, CTapuyHasl.

CrnosxHbIE THIPOIMHAMUYECKIE OCOOCHHOCTH MTOTOKA M MHOTHE JPYTHe PUIUHBI
B (hopMe OOKOBOI IPO3UU MPUBOAT K BHIPAOOTKE U3BIIIUCTOTO pycia U 00pa30BaHHIO
u3inyuuH. [locnenHee MpuBOIUT K OTI0KEHHUIO PYCIOBOIO a/UTIOBHS y Oepera mpoTHBO-
MOJIO’KHOTO MOJIMBIBAEMOMY.

HaxkoruieHne noiMMeHHOI0 aJlIfOBUS IPOUCXOUT B PE3YJIbTATE 3aTOILICHUS ITOM-
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MBI MaBOAKOBBIMM BOJAMM M, KaK CIIEICTBHUE, OTJIOKEHUE PBIXJIBIX HAHOCOB B BHJIE
IIPUPYCIIOBOTO Baja y KPOMKH pyciIa.

Penbed moliMbl CBs3aH ¢ HEPAaBHOMEPHBIM OTJIO)KEHHUEM aJUIIOBUS, O0YCIIOBIICH-
HBIM Pa3JINYHBIMUA CKOPOCTAMH BOJHOTO ITOTOKA, MPEMATCTBUAMH, BCTPEYAIOIIMMUCS HA
IIyTH JABWXXEHUS BOJBI, B IIOJIOBOABE, U APYIrMMHU NpUYMHAMHU. [I0BEpXHOCTH MOWMBI
OCJIOKHSIIOT CTapUIIbl — OTTOP>KEHUS OT IJIaBHOTO pyciia MU3Iy4YUHbl (MEaHphl) 3aTOM-
JIEHHBIE HAHOCAMU — CTAPUYHBIM AJUTIOBUEM.

Peunsble Teppacel OTpaxaroT pa3jau4HbIC TAIlbl B Pa3BUTHM peKH. PaznmnuaroT tpu
JTara Teppac:

— DPO3UOHHBIE — CIIOKEHBI KOPEHHBIMU ITOPOJIAMH;

— aKKyYMYJISITUBHBIE — CII0’KEHHBIE HAHOCAMU;

— IOKOJIbHBIE — (IPO3UOHHO-aKKYMYJISITHBHBIE) — CJIOKEHBI KOPEHHBIMU ITOPO1a-
MU U IIEPEKPBITHIC HAHOCAMM.

PacnipocTpaHeHHBIM I'€0JIOTUUECKUM MPOLIECCOM SIBIISETCS MEPEXBAT U 00E3IIIaBIIH-
BaHUE peK. B OCHOBE ATOr0 ABJICHUS JIEKAT SPO3US PEK U CBA3AHO OHO C PA3MBIBOM OJTHOM

peKoii BOZIOpa3/iesia COCeTHET0 BOJHOTO OacceitHa 1 00e3rIaBIMBaHHIO APYTON PEKH.

4.4. Ilopzemunblie BoaAbL. Cy(p¢do3noHHbIE M KAPCTOBBIE MPOLECCHI

HOI[SGMHI)IMI/I BOJAMH HA3bIBAIOTCA BOJbI, HAXOIAIMIUXCA B II0PaX U TPCIIUHAX I'OP-

HBIX TIOpoJl. [1o MPOUCXOXKIEHUIO MMOA3EMHBIE BOJIBI MOAPA3ICIISIOTCS HA WHOUIBTPAIIH-
OHHbIE (BOJIO3HBIE), IOBEHUJIbHBIC (MarMaTOTE€HHBIC), CEAMMEHTAIIMOHHBIC (PEIUKTOBBIC),
MeTaMOp(OreHHbIe (IeTHIPaTallMOHHBIE) U KOHACHCAIIMO3HBIE.

[To ycrmoBusiM 3ajieraHusl B BEPXHUX CIIOSIX 3€MHOU KOPBI MOKHO BBIJICTTUTH CJIe-
JYIOLIWE TUTIBI TOA3EMHBIX BO/I.

1. Bojbl 30HBI aspaiium.

2. I'pyHTOBBIE BOJIBI.

3. Boawl pyHmamMenTa apTe3anancKux 0acCeiHOB.

BoJ1b1 30HBI a3palvivl MPUYPOUEHBI K BEPXHUM CJIOSIM 3€MHOM KOPBI. 371eCh MOTYT
OBITh MHPUIBTPAIMOHHBIE (TOYBEHHBIE), ITOIBEIIICHHBIC BOJIbI, BEPXOBOAKA U BOJIBI Ka-
MUIAPHOW KaliMBbl.

['pYHTOBBIMH BOJIaMH HA3bIBAIOT MEPBBIA OT MOBEPXHOCTU MOCTOSHHBIN (B OTJIU-
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Yue OT BEPXOBOJKH) BOJOHOCHBI TOPU30HT, KOTOPBIN COXPAHSETCS B TEUEHUE BCEX Ce-
30HOB roja.

ApTE3MaHCKUMHU BOJAMH HAa3bIBAlOTCA HAMOpPHbIE (IOJ3€MHbIE) BOJIbI, 3aJIerato-
M€ MEXIY BOJOYIOPHBIMH CJIOSMHU B TIpeeiax Kakux-TUOO OTpULIATENbHBIX CTPYK-
Typ (CHHKJIMHAJICH, rpabeHOB | Ip.).

BoisienieHHBIE OCHOBHBIE THUIIBI MTOA3EMHBIX BOJI HE OXBAThIBAIOT BCEX PA3HOBU/I-
HocTel mociennux. OcoOble yCIOBUS UMEIOTCS B KaPCTOBBIX 00J1aCTAX, B 30HE MHOTO-
JIETHEH MEp3JIOThl U B 00JIACTSIX, TJ€ MPOSIBISICTCS COBPEMEHHAs ByJIKAaHUYECKas Jies-
TEJIHOCTb.

[IepeHOC M IEPEOTIIOKEHNE, PACTBOPEHHUE U BBIIIECIAYMBAHUE TTOPOJ TTOA3EMHBI-
MU BOJaMU HarJIsITHO MPOSBIIsIETCA MPU 00pa3oBaHuu cyddho3un u Kapera.

Cybdosueil (monkanbsiBaHUE) HA3bIBAETCS MPOIECC BBIHOCA YACTHI] TOPHBIX IO-
POJ MOA3EMHOM BOJOM. DTOT MPOLIECC MOXKET MPOUCXOIUTh KaK B CAMOM BOJOHOCHOM
IiacTe, Tak U U3 OJIHOTO Iu1acTa B Apyroil. OCHOBHOM npuyuHON cy(hPOo3MOHHOTO Ipo-
1ecca SBISeTCA THAPOJIUHAMUYECKOE JABJICHUE BOJBI U MPEBBINICHUE TOMYCTUMON He-
pasmbiBaronieii ckopoctu notoka (JAHC). Kputrueckuit rpaaneHT, NP KOTOPOM TPO-
UCXOJUT B3BEIIMBAHUE YACTHUILl TOPHBIX MOPOJ 3aBUCUT OT UX YAEIbHOIO Beca U MOpH-
CTOCTH U omlpefensiercs no Gpopmyse

11=(A-1)-(1-11)+0,5I1

rae | — kpuruueckuii rpaiueHT;

A — yaenbHbIN BEC MMOPOIBI;
IT — mopucTocTh MOPOABI.

Cyddo3us cBoiicTBEHHA IPAHYJIOMETPUYECKUM HEOJAHOPOHBIM MOPOJIaM U MpH-
BOJUT K U3MEHEHHIO (PU3MKO-MEXaHUYECKUX CBOMCTB TOPHBIX mopoj. Ha 3eMHO# mo-
BepXHOCTU Cy(Pdo3us MPOSIBISIETCS B BUJE MPOBAIOB, TJIMHSHBIX KapCTOB U BOPOHOK
nenpeccur. Xumuueckas cyPpdo3us Mnpu 3HAYUTEIBHOM PACTBOPEHUU TOPHBIX MOPOJ]
INPUBOJUT K KAPCTOBOMY IIPOLIECCY .

Bo3HukHOBeHHE KapcTa O0YCIOBJIEHO: CHOCOOHOCTBIO MOPOJ M PACTBOPEHMIO,
HaJIM4YHMEM IPOTOYHOM BOJBI U CTENEHBIO €€ MUHEPAIU3ALUH, T€0JOTMYECKUM CTPOEHHU-

€M y4acTKa, pelibe()oM MECTHOCTH, TPEHTMHOBATOCTHIO TIOPOJI, KIIMMATOM, XapaKTepOM
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pacTUTENBHOCTH | T.II. B mpoliecce BhllenauynBaHus B KapCTYIOLUIMXCA MOpoaax odpa-
3YIOTCSl Pa3IMyYHBIEC MO MOJOXKEHHUI0 U (popme mycTOThI. [ OTKPHITOro (IIOBEPXHOCT-

HOT'0) KapcTa XapaKTepHbI: Kapbl — HEOOIbIITNE YTIyOJIeHUs, 00p03bl ITyOruHOM 10 1,5-

2,0M; KapCTOBBIE BOPOHKM — JOCTUTAIOIIME /0 JECSITKOB METPOB B INIyOMHY M COTEH
METPOB B MONEPEYHUKE; KAPCTOBBIE KOTJIIOBUHBI, UMEIOIINE YITIMHEHHYIO (OpMY U ITy-
Oouny 110 30M; DOJIBJBI, NPEACTABISIIOIINE COOOM 3aMKHYTbhIE MOHMKEHUS C KPYThIMU
CKJIOHAMM ¥ IUIOCKUM JHOM M 3aHuMaromue momany 10 300 km? kaxmoe. J{is 3akpbl-
TOro (ITOA3EMHOI0 KapcTa XapaKTEPHBI): KaBEPHbI — HEOOJBIINE MyCTOTHl U MEUIEPHI -
KPYIHBIE TOJ3EMHBIE IyCTOTHI, MPOTSKEHHOCTHIO CBBIIIE JECATKOB KHIOMETPOB U

momaneko 6omee 600xkm? (puc.13).

Puc. |% Kapcrosbie dopmbl penbeda: 1 — kappbl, 2 — BOpOlKH, 3 — 1oJne,

4 — xonomupl, 5 — WaxTbl, 6 — HCYE3aI0lKE PeKH, 7 — NPOBAILHLIC BOPOIIKH,
- 8 — ymenne, 9 — newepa, 10 — cranaktutsy, 11 — cranarmuror, 12 — «reppa-poccar,
; 13 — newephoe o3epo, 14 — cudonnt

Bcenenctrue oOmiaMs BOJOMOTIOMIAIOIMX TPEIIUH, BOPOHOK M IIAXT KapCTOBbHIE
paiioHbl oueHb OeHBI peKaMH. 3/1eCh BCTPEUAIOTCs 3a4aTOYHbIE CyXHe JIOJHMHBI B BUJIE
rIIyOOKHUX JIO’KOMH, Y4acTo JIMIIEHHBIX 0JIHO00pa3Horo ykioHa. [To TanbBery ux pacmno-
Jaraercs Lelnb KapCTOBBIX 3aMKHYTHIX BOPOHOK.

JlomuHBI BOJIOCTOKOB IMPEICTABISAIOT OONbIIEH YacThi0 INIyOOKHE YIIENbs C KpPY-
TBIMU U JaX€ BEPTUKAIbHBIMU CKJIOHaMU. BcTpeuaroTcst MemkooOpa3Hble IOJIUHBI,
UMEIONINE 3aMKHYTYIO [IUPKOOOPa3HyI0 BEPIIMHY, YIHPAIOILYIOCS B CKAJIUCTHIM OOpHIB,

H3-110J] KOTOPOr'o IMOABJIACTCA BOJOTOK B BUJAC MOIIHOI'O MCTOYHHUKA. YacTto aTOoT BOJO-
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TOK NPEBPALIAETCs B OA3EMHYIO PEKY.
BonbmmHCTBO KapcToBBIX (hopM penbeda n300pakaroTcs Ha TOMOrpapUuecKux

KapTaxX € IOMOIIbIO CIICHUAJIBHBIX YCIIOBHBIX 3HAKOB.

4.5. 'nsauuajbHble MPOLECCHI U NIANNaIbLHbIe PopMbI peibeda

['nauuanbHbie Mporecchl 00YCIOBICHBI AESITENBHOCTHIO Jbaa. O0s13aTeabHbIM
YCJIOBUSIM JJISI Pa3BUTHUSI TaKUX IMPOIECCOB SIBISACTCS OJEACHEHUE Y4YacTKa, KOTOPBII
HAXOJIUTCS B MPeAeiiax XUOHOCHEPHI.

XI/IOHOCd)GDa ) (0 aTMOC(bepI)I, 1€ BO3MOXKCH MOCTOSIHHBIN I10JI0KUTEIbHBIN

OaslaHc TBEpAbIX OcaJkoB. HWXKHAS ee rpaHuua — 3TO CHErosas JUHUS (IlepecedeHue
XHOHOC(EpPHI C cylieit), a BepXHss — BbICOThI 8-10km. CHexHbIH Jieq oOpa3yercs npu
Meramopduzanuu cHera. CHer B pe3yJibTaTeé MHOTOKPAaTHOTO 3aMep3aHus, OTTauBaHUs
NpUOOpETAET KPYIMHO3EPHUCTYIO CTPYKTYPY — (PHpH, KOTOPBIN 3aT€EM IMpeBpallaeTcs B

TJICTYCPHBIN JICH.

JlenHWkaMy Ha3bIBAIOT YCTOMYMBBIE BO BPEMEHU HAKOIUICHHUS JIbJa Ha 3€MHOM TTO-
BepXHOCTH. Jle B 0OJIbIIMX Maccax MpHOOPETAET MIIACTHYHOCTh U CIIOCOOEH TeUb, OCO-
OCHHO TMpH OOJIBIIIOM YKJIOHE. DTH YCJIOBHS CYIIECTBYIOT B ropax. Iluranue negHuka
OCYIIECTBJISIETCS 3a cUeT cHera. JIegHuK pa3jensieTcss Ha 30Hy aKKyMYJISIIIUU U 30HY a0-
JSIIAN — 3TO Pacxo]1 JibJia Uepe3 TasHue U ucnapenue. HesnauntenpHbIe KOJIeOaHUS Kpas

JCAHHKA B XOJC TassHNA HA3bIBACTCA OCHHHHHHHCIZ.

Paznnuaror JCAHUKN MATCPUKOBBIC M TOPHBIC. HOCJ’IC}IHI/IG, moapasacIArOTCA Ha

pSil TUIIOB: IOJIMHHBIC, KAPOBBIC, BYJIKAHUUECKHE, TNIOCKOTOPUH U JIp.

B HacTosmee BpeMsi MaTEpUKOBBIEC (MTOKPOBHBIC) JICTHUKH — 3TO ['peHmanaum u
AHTapkTunbl. XapaktepHas OCOOCHHOCTh: orpomHasi ruiomanb (AHtapktuma — 13,2
MJIH. KBaJPATHBIX KHJIOMETPOB M MOIIIHOCTD — 4 KM.).

[ToxpoBHBIC JeTHUKN ['peHaHInu 1 AHTapKTHABI CTEKAIOT B MOpPE Yepe3 IMOHHU-
JKEHUs B MMPUOPEKHOM penbede. Jlean, TOCTUTHYB BOJIBI, BCIIBIBACT, pPa3iaMbIBACTCS U
npeBpalaeTcs B ancoepru.

Penpedoobpasyromasi posib AESTEIBHOCTH JIEIHUKOB BBIPAXKACTCsl B MEPEHOCE
00JIOMOYHOTO MaTepuaia U U3BMEHeHUH (popM pebeda.

[Ipu cBOEM NBUKEHUU JIETHUK MPOU3BOIUT CIEAYIOIINE BUIBI padOoT.
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— paspylieHHue TOPHBIX MOPOJ MOJUIETHOTO JI0Ka C 00pa3oBaHHUEM OOJIOMKOB
pa3HbIX pa3MEpOB;

— IIEpeHOC 00JIOMOYHOTO MaTepHaa;

— OTJIO’)KEHHE 00JIOMOYHOI'O MaTepuaia.

PazpymmuTenbHas NeATeIbHOCTh JIGAHUKA Ha3bIBACTCS 3K30pareil. DK3opanus
MPUBOJUT K 0OPA30BAHUIO:

— KapoB — yrayOJeHHid B CKJIOHE TOPBI, OTPaHUYCHHBIX C TPEX CTOPOH KPYTHIMU
CTEHKaMH W OTKPBIThIE B CTOPOHY MAaJCHUSI CKJIOHA; Kapbl, MOJydYallleBUIHON (POpPMBI
HA3bIBAIOT IIUPKAMH;

— CKBO3HBIX AO0JIMH, 06pa3y101unxcs1 B pE3YyJIbTAaTC CIIOJI3aHUA JICIHUKOB M3 001a-

CTH TIUTaHUS IO JIOJIMHAM PeK ¥ (POPMUPOBAHUSI KOPHITOOOPA3HBIX JOJIUH C MOJIOTUMH B
BEpPXHEH YaCTH U KPYTHIMH — B HIDKHEH OOpTaMu; TOTEPEUHBIA MPO(UITh TOJTHHBI TTPH-
oOpetaeT popMy U 1 MX HA3BIBAIOT TPOTAMH.

— JICAHWKOB TCPpAC U YCTYIIOB B IIPOAOJIbHOM HpO(i)I/IJIG TPOroB, 06p&3y1-0HII/IXC5I Ha

JHE TPOr'OBBIX JIOJIMH 3a CUCT IONCPCUYHBIX CKAJIBHBIX BBICTYIIOB, HA3bIBACMBIX PUICIIIMU,

- <<6aDaHI>H JIOB» M «KYPUYABBIX CKaJI» - CKAJIMCTBIX BBICTYIIOB, OKPYIJICHHBIX U

OTTOUYCHHBIX JIGJHUKAMHU, CO CJIEAaMU OTPhIBA U pa3pylICHUs] TOPHON MOPO/IbI; penbed,
CJIOKEHHBIN TPYIION CKAJIMCTHIX BHICTYTIOB, HA3BIBAETCS PEIIbe(POM «KYpUaBBIX CKaly;

— MOpEH — 00JIOMOYHOT'0 MaTepuaia, OTKIAIbIBAEMOro JISTHUKAMH; MOpPEHA MO-
KeT OBITh OTJIOKEHA TIOJI JISTHUKAMU (JIOHHAsT), HITH TIOCPEAMHE JIOJIUHBI (CPEANHHAs), Y
ee 60pTOB (0OKOBAsi) M B MECTE OCTAHOBKH JIeTHUKA (KOHEUHAas);

— APYMIIMHOB — MPOAOJITOBATHIX XOJIMOB BBICOTOM 10 S0M, CIOKEHHBIX MOPEH-
HbIM U CKaJIbHBIM MaTepHagoM; UMEIOT MPOJOJTOBaTYI0 BBITAHYTYIO (OpMYy CO CMe-
IICHHOW BEPIIMHON B CTOPOHY JABWKEHUS JICAHUKA; CKJIOH IPyMJIMHA, OOpaIlleHHBIN B
CTOPOHY JIEIHUKA Kpy4€e, YEM MPOTUBOIOI0KHBIN.

B npuaoHHON 4YacTu JegHWKA JECUCTBYIOT MHOTOYHMCIICHHBIE BOJHBIEC IMOTOKH.

OHHU nepeHoCcIT O0JIBITOE KOJTUYSCTBO 00JIOMOYHOIO MaTepHaia U OTJIararoT ero Kak Ha

JIOK€ JIeIHUKA, TaK U 3a €ro MpefesaMu. DTH OTJIOKEHUS Ha3bIBAIOTCS (IFOBHOTIISIIN-
anbHbIMU. [locne TasHUS JIeMHWKA HA MECTHOCTH OCTAaloTCs creruduyeckue (GopMbl

penbeda: 03bl, KaMbl, KAMOBBIE TEPPAChl, 3aH/IPHI.
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O3bl — Ba000Opa3HbIe Y3KUE BBITSIHYTBIE IPSI/IbI, CJI0KEHHBIE IJI0X0 OKaTaHHBIMU
00JIOMOYHBIMH, BOAHO-JIETHUKOBBIMH OTJIOKECHHUSIMH.

[1o BUy OHM HAIIOMUHAIOT — >KEJIE3HOJOPOKHBIEC HACKINH, UMEIOT y3KUI IrpeOeHb
u kpythie (o 40°) ckmonsl. Ux oTHOcHUTenbHas BhICOTa B cpemHeM 10-25 M, mmpuHa
ocHoBanus ot 40 10 100 m, quuHa oT 3-4 70 25 kM. XOpOIIO COXPAHUBIIUECS O3bI JIET-
KO OIO3HAKTCA HA MECTHOCTH.

Kambl — KpyTbl€ XOJIMBI C BBIIOJIOKEHHOW BEPIIMHON HENPABUIBLHOM, OOJbIIEH
YacThl0 OKpPYIJIOW (OpPMOMH, CIOKEHHBIE CIOMCTBIM MaTepuasioM (IJIMHBI, MECOK, C
BKITIOYCHHEM BallyHOB). CKJIOHBI MX 15°-20° KpyTH3HBI, OTHOCUTENBHAsS BhIcOTa OT 10-
15 no 40 m.

B npeaneaHukoBbIX (MeperisuuanbHbIX) 00JAcTsIX BBIACIAIOT CIEAYIOUIUE OT-

JJOXKCHMUA: 3aHAPBI K JICHTOYHBIC T'JIMHBI.

3anapel 00pa30BaIUCh B Pe3yJibTaTe OTIOKEHMSI KaMEHHOTO Marepuasa, BbIHE-
CEHHOI'O JIEAHUKOBBIM ITOTOKOM 4Y€pe3 KOHEUHYI0 MOpeHY. Ha paBHHHHBIX HpOCTpaH-
CcTBax 0e3 Pe3KO BBIPAKEHHOTO MPEe00JIaJarollero yKIOHA 3aHIPOBbIE KOHYCHI CIMBA-

JINCh BMCCTC B 06HII/IpHI>IC IICCYAaHbIC PaBHUHBI, HA3BIBACMbIC 3aHAPOBBIMH ITOJIAAMH.

B npenneqHuKoBBIX MOANPYIHBIX BOJOEMaX 00pa30Baiuch Haubojee TUITUYHbBIC
03€PHO-JICTHUKOBBIE (JTUMHOTIISAIUANIbHBIE) OTI0XKeHusa. Cpeau HUX 0co00il M3BECTHO-
CTBIO TOJIB3YIOTCS JIEHTOUHBIE TJIMHBI, TOJIIHWHA KOTOPBIX COCTOUT M3 MHOTOKPAaTHBIX
TOJAWYHBIX JIEHT, CIAralolIuXxcs, B CBOK OYEpPElb, U3 HUKHETO MECUYAHOTO CJIOSI U BEPX-
HETro TJIMHUCTOTO.

B TedeHne reonorndeckon UCTOpUH 3eMIIM HE pa3 BOZHUKAIM YCIOBUS, IIPU KO-
TOPBIX (POPMHUPOBAIHMCH KPYITHEHIITHE TIOKPOBBI MAaTEPUKOBBIX JIbA0B. 18-20 ThICAY JleT
HazaJl orpomMHblie npoctpancTBa CeBepHoil AMepuku, CeBepHOTro JIenoBUTOrO OKeaHa 1
EBpornbl ObUTH 3aHSATHI TUTAHTCKUMHU JIEAHUKOBBIMHM IMOKPOBaMHU C MOIIHOCTHIO JIbJIA JI0
TpeX KM. ITO OBLIO MOCIEIHEe KPYIMHOE OJeACHEHHE, Jie] KOTOPOTO COXPAHUIICS TOJIb-
ko B ['perntaninu. OrpoMHOE KOJMYECTBO JIbJJa OTOUPAo BOIy U3 OKeaHa, YPOBEHB KO-
TOPOTO B NO3/IHEM IuIelcToreHe noHuswics or 100 mo 140 m.

YcranoBneHo, uto Ha Pycckol paBHUHE, B YETBEPTUYHOE BpeMs ObLIO HE MEHEe

YETBIPEX O3MOX OJIEACHEHUW U MEXKIJIEIHUKOBUM: OKCKOTO, THEIPOBCKOTO, COXKCKOTO,
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IIOO3CPCKOTO.

B obnactsax npeBHEr0o MaTEpPUKOBOIO OJIEACHEHHs BBIIEISIOTCS CIEIYIOIINUE 30-
HBI:  a) 30Ha MpeodIaaroei JISAHUKOBOM TeHyAalNu;

0) 30Ha npeo0IaAaroNIei JIETHUKOBOM aKKyMYJISLIAH;

B) MeperisyaibHas 30Ha.

3oHa npebiafaonied JISAHUKOBOW JCHYAIMU PACIPOCTpAaHEHA Ha TEPPUTOPUU

banrtuiickoro mmra. 31ech MpeacTaBiIeHbl BCE M3BECTHBIE (HOPMBI JIEAHUKOBOTO pelbeda.

B sTux palioHax K IOTy 4acTO BCTPEYalOTCA 03bl — AKKYMYJIATHUBHBIE (DOPMBI
(ITFOBHOTIISIIMATIEHOTO TIPOUCXOXKIEHHSI (IIECOK, TPpaBHid, ranbka). X HCIONB3YIOT B
NPaKTUYECKUX LENsIX: J00bIYM cTpoiimaTepuanoB (kapeep «bypyHb»), 01u3 OmmMsH,
IIPYU NPOKJIATKE JOPOT.

0) 30Ha 1IPe00IagAI0NIEN JIEAHUKOBOU aKKYMYVIISIIIUH.

Oxckas JCAHUKOBAA 2I10Xd HC OCTaBHJIAa Ha PYCCKOﬁ PaBHUHC 3aMCTHBIX CJICAOB

B ee pelnbede.

I[H@HI)OBCKEUI JCAHUKOBAA 3110Xad — 3I10Xa MAaKCUMAJBbHOT'O OJICACHCHUA. FpaHI/Iua

€C aoxXoamniaa AaJICKO Ha oI 110 JOJIMHaM ,Z[Henpa )51 I[OHa. Ee CJICOBI OTO ITO0JIA IICCYAaHbIX
MMPHUIICTHUKOBBIX OTJIOKCHUMN — 3aHAPOB, WA Kanesckue U OAUCIIOKAllM — HAIlop-
HBIC MOPCHBI.

Coxckoe OJICACHCHHC — IIPCAIIOCIICAHCC — OKHAA I'paHHUIA ITPOXOJHJIA 110 JTUWHHUHN

Bbpect —Conuropck - roxxHee boOpyiicka. 3nech yuenena XOIMUCTO- 3alaJIuHHBIA Pellb-
e OCHOBHOW MOPEHBI, CIUIONTHON MOKPOB JICTHUKOBBIX OTJIOKEHHUI, KAMOBBIN perbed.

[Toozepckoe oneaeHenue. Ha ceBepe benapycu odeHb XOpOIIO COXpPAaHWINACH aK-

KyMYJISITUBHBIE ()OPMBI B BHJI€ XOJMHCTO-3alIaIMHHOTO MOpPEHHOro penbeda. MHoro-

YHCJICHHbIE 03€pa, MIPUYPOUYCHHBIE K 3amajuHaM. MHOTro KOHEUHO-MOPEHHBIX 00pa30oBa-
Huil. Ilog Cankrt-IlerepOyprom coxpaHwiuch IpyMIUHBL. B o0mactsax akkymyisiuuu

BCTPEYAIOTCS OTTOPKEHITBI — TUTACTHI TOPHBIX TTopoA oT 5-10 m 1o 100-300 M pazmepom.

[locrme ncuye3HOBEHUS JICTHUKOBOTO IOKPOBAa MOPEHHBIM penbed MOABEprcs U
MIPOJIOJDKAET MOJBEPraThCs MnepepadboTKe CKIOHOBBIMU U (DIIFOBHATILHBIMU MPOIIECCaAMHU.

Ha mecTe nepBruYHON MOPEHHOM PAaBHUHBI, BO3HUKAET «BTOPUYHAS» MOPEHHAs PABHUHA.

[lepernsaumanbHas 30Ha pacnojaractcsa BHE MPCACIIOB paCIIpOCTPpaHCHUA JICAHU-
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Ka. 3/1eCh XapaKTepHbI CIEAYIOIME KOMIUIEKCH (OpM M TUIIOB pesbeda: 3aHAPOBBIC
paBHUHBI, JOJIMHHBIE 3aHIPHI, JIO)KOUHBI CTOKA TAJIbIX JIEAHUKOBBIX BOJ, MPUIEIHUKO-

BBIC 03€pa, APCBHUC MATCPUKOBLIC AIOHEI.

3aHApPOBBIE PABHUHBI — IIOJOTOBOJHUCTBIE PaBHUHBI, PACHOJAraroTcs MepeN
BHEIIHUM KPaeM KOHEYHO-MOPEHHBIX JIEIHUKOBBIX 00pa3oBaHUil. DTO CIMBIIMECS IO-
JIOTHe KOHYChI BbIHOCA 00JbIIOro paauyca. CiaoeHbl rajleyHuKaMu, IPaBUEM, MECKa-
mu. Pacnpoctpanens! B benopycckom Ionecse.

JonvHHble 3aHpel. B coBpeMeHHOM penbede mpe/icTaBieHbl BEpXHUMU Teppa-

CaMM PCUYHbIX OOJIMH, KOTOPBLIC paAHCC IIPUMBIKAJIN K Kparo JICJTHUKA.

JI0’KOMHBI CTOKH TaJIbIX JCAHWKOBBIX BOJI — IIOJIB3YIOTCA B IPCACIax IMCpCrisanmn-

IbHOU 30HBI MUPOKUM pacnpocTpaneHruem oT 50-200 m mo 300 kM mmpuHOoi. B co-
BPEMEHHOM peJibed)e 3TU IIIOCKOIOHHBIE TTOHMKEHUSI C HEUETKO BBIPAKEHHBIMH CKJIO-
HaMH, MOCTENEHHO MEPEXOAAIT B MOBEPXHOCTU MEXTypeuuit. JI0OKOMHBI CTOKA BBITIOJI-
HEHbI MOITHBIMH TOJIIAMH (PIFOBUOTIIAUAIBHBIX MIECKOB U TaJICYHUKOB.

[Tapabosuinueckue JIOHBI — 30J10Bbie PopMbl penbeda. OO6pazoBauchk 3T Pop-

MBI U3 TIONEPEUHBIX (K BETPY) BaJIOOOPA3HBIX JIOH MPHU 3aKPEIUICHUH KOHIIOB TEpeMe-
[Ia€MOr0 BETPOM IMECUAHOI'0 Bajla PACTUTENBHOCTHhIO. OHU XOPOIIO OTOOpaXKarTCs Ha

a’po(hOTOCHUMKAX.

4.6. Mopckue nmpoueccol

N3 Bcex manetr COJIHEUHOM CHCTEMBI TOJIBKO Ha 3emJie €cTh okead. OH 3aHUMa-
et 70.8% Bceit moBepxHocTH 3emiin. 97% Bceli BoJbI Ha 3emiie, 00pa30BaBIICHCS BEPO-
SATHO M3 BOJBI, OCBOOOUBIICHCS MPU pa30rpeBe BOJOCOACPKAIINX MUHEPAIOB, COCpe-
J0TOYeHa B okeaHax. Ee 00beM coctasisger 1350x10° kv,

B cBsi3u ¢ nmpeobnagaHueM 07U COJTHEYHOTO TEIjia B 00IIEM TEIUIOBOM OataHce
OKe€aHa €ro TeMIlepaTypy B OCHOBHOM ompenenser BiausHue Cosnma. CpegHeromaoBas
TeMmrepaTrypa BoJbl Ha moBepxHocTH MupoBoro okeana — 17.5°C. U13-3a u3MeHeHHs
TEeMITepaTypbl C TIyOMHOW W, CIIeIOBaTEIbHO, IIOTHOCTH, BOJIbI MHpPOBOTO OKeaHa
CTpaTU(PUITMIPOBAHBI M KX TIEPEMEIIMBAHUE B TOPU3OHTAIBHON TIIOCKOCTH TTPOUCXOIHUT
jerde, 4eM B BepTUKaJIbHOU. bonee 75% oxeaHmdyeckux BOJ UMEIOT CONEHOCTh 34,7%o.

[pu aTom npumepHO Ha 85% coseBoii pacTBop Mopckoii Bojibl coctouT u3 NaCl. Okean
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MIPOHUITAEM JJISI 3BYKOBBIX BOJIH, TUIOXO TMPOHUIIAEM JJIi CBETOBOW M AJIEKTPOMArHUT-
HOU paJiialuu.

['eonornyeckas JesATEILHOCTh MOPEH M OKEAHOB 3aKJIIOYACTCS B pa3pylICHUU
TOPHBIX MTOPOJI, IEPEHOCE UX U 00Pa30BAHUH OCATKOB.

3aBepilieHre TOCIIEIeAHUKOBOM TPAHCTPECCUU CTaNl0 PEIIAIOIIMM COOBITHEM B
CTaHOBJICHMM COBpPEMEHHOU OeperoBoi 30HbI. Hamboiee pacnpocTpaHEHHBIM THUIIOM
CTajM 3aTOIUICHHBIC WJIM WHTPECCHBHBIC Oepera. AOpasus (pa3pylieHue) U aKKyMyJIs-
1Ml UTPAIOT BEAYIIYIO POJIb B CO3JJaHUU O0JIMKAa MOPCKUX OEperos.

AOpasus — OJIMH W3 BEAYIIUX MPOIECCOB pa3pyIIeHUsT KOPEHHOTo Oepera u aHa
MOpPCKUMU BoJiHaMH. OCHOBHOE €€ CBOWCTBO — HEOOPATUMOCThH MPOUCXOJISIINX U3Me-
HeHui. CKOpOCTh M MacHITaObl 3TOTO MPOIECCa ONPEACISAIOTCS CIEAYIOIIMMU OCHOB-
HbIMU (haKTOpaMH: CTPOEHHUEM U COCTaBOM MOpoj Oepera u JHa, CUJIONH U MOBTOPSEMO-
CTBIO IITOPMOB, KPYTHU3HOM MOJABOIHOTO CKiIOHA. [Ipy mpounx paBHBIX yCIIOBUSX abpa-
3usl MPOTEKaeT Ha Oeperax ¢ KPyThIM THOM — MPUTITYOMHHBIX.

BonHbl moaxoasT K HUM ¢ OOJIBIIUM 3aracoM SHEPIUM U OOpPYIIMBAIOTCS C TPO-
MagHOU cuioi. B mecte yaapa obpasyercs yriyOiieHrne, KOTOpOe MOCTENEHHO MpeBpa-
IIaeTCsl B BOJIHOMPHUOOMHYIO HuUllly. HaBucaromnye mopojisl B KOHEYHOM UTOre OOBasu-
BalOTCA U 00paszyeTcsi MouTH oTBecHas creHa (k). CkoruieHne 00JI0MKOB KAMEHHOTO
MaTepuaga y TOJHOXUS Kinda MOCTENEHHO NMEPEeTUPAIOTCs BOJHAMHU M MPOIECC IMPO-
JIOJDKAETCS TI0 TOU e CXeMe JI0 TeX MOop, MOKa MPUXOAAIINEe K Oepery BOJHBI, 10 MEpe
pacipeHus: MPUOPEKHOTO MENKOBOIbS (IUIsKa) HE TMOTEPSIIOT SHEPTUIO PA3PYIICHHUS.
[TogBoaHbBIN OEperoBoi CKIIOH BBITIOJIAKUBACTCS U BbIPaOATHIBACTCS TaK Ha3bIBACMbIMA
aOpa3uBHBIN MPOQUIIL PaBHOBECHS, T.€. pelbed AHA MPUOOpPETaeT MmpeneabHyo hopmy
IIpU JAaHHOM YPOBHE MOPSI, BOJJTHOBOM PEXHME U COCTABE KOPEHHBIX MOPOJI. 3aKOHOMEP-
HBIM 3TarioM 3BOJIFOIIMUA MOPCKUX O€pEeroB MpH yCTAHOBUBIIIEMCSI YPOBHE MOPS SIBJISICTCS
MIOCTETIICHHOE OocjabiieHne adpa3uu U OTMUpaHuEe aOpa3uoHHBIX GopM penbeda. Ycuie-
HUIO0 abpa3uu CrocOOCTBYET MOJHEM YPOBHS OKEaHa U OIyCKaHWE CYIIH IOJ] BIUSHUEM
TEKTOHUKHU.

[IpuIMBHO-OTIMBHBIE W MOCTOSHHBIE TEYCHHS] OOBIYHO MUMEIOT HE3HAYUTEIHHYIO

CKOPOCTb, MO3TOMY MMEHHO BOJIHBI MPUOOPETAOT OO0JbIIOE TPAHCIOPTUPYIOIEE 3HA-
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YeHHE, B BUJIE BOJIOYCHUS, HA MAJIBIX IITyOMHAX. JTO BOJIOYEHHE CYIIECTBEHHO CKa3bl-
BAETCSI HA YCTOMYMBOCTH OOJIOMOYHOTO MaTepHaja U BBI3BIBACT NEPECTPONKY penbeda
aKKyMYJISATUBHBIX OeperoB. TakuM oOpa3oM, OCHOBHOI MPUYMHON pa3MbIBa aKKyMYyJIsi-
TUBHBIX OEpPEroB CJIeyeT CYNTATh N3MEHEHNE OallaHCca HAHOCOB.

Ha Geperax, HOCTUTIINX COCTOSIHUS a0pa3MOHHOTO YPOBHSI PaBHOBECHS, 4aCTO
00pa3yloTCsl aKKyMYJISATUBHBIE (POPMBI — OeperoBbie Bajbl, a HA HEKOTOPOM PACCTOSHUH
oT Oepera, Ha MOBEPXHOCTU OEperoBoi MIAT(HOPMBI B MOPE - MOABOJHBIC BaJIbI-OapHhI.
OOpazoBaHue OeperoBbIX BajOB U 0apoB OOBSCHAETCS pa3iMuMeM CKOpocTel Halera-
IOHMX U cOeraromux BoyiH. Takue popmbl penbeda 00pazyroTcst MpH MOIX0AE MOPCKUX
BOJIH MO MPSIMBIM YIJIOM K Oepery. Kocoli moaxoa BOJIH COMPOBOXKIAETCS MepeMellie-
HUEM HAHOCOB BJOJb Oepera (OeperoBbIM MOTOKOM HAHOCOB). B ciydae M3BMIHCTOI
OeperoBo JIMHUU U TI0JIX0/1a MOPCKUX BOJH K HEH 1O HEKOTOPBIM OCTPBIM yTIIOM MO-
I'YT BOBHUKHYTH HA/IBOJHBIC aKKYMYJISITUBHBIC TEPPACHI, KOCBI TIEPECHITIH.

Bce Mopckue Oepera moapa3mensiioTcss Ha Oepera KOpPEHHBIE, CIOXCHHBIC
JIPEBHUMH TOPHBIMH TIOPOJAaMHU, U Oepera aKKyMyJISITUBHBIC, CJIOXCHHBIC OTIOXKCHUS-
MU, 00pa3yIOIUMICS B HACTOSIIIEE BPEMSL.

K xopeHHBIM OeperamMm OTHOCSITCSL:

1. ®uopnoBeie Oepera — MOPOrU JISTHUKOB, 3aTOILUICHHBIE BOAOM. bepera duop-

JIOB BBICOKHME U KPYThI€, OTBECHBIE C YACTO BCTPEUAIOIIMMUCS «BUCSYUMU TOJMHAMIY U
BojonagaMu. OTIUYAIOTCSl CUJIBHOU U3PE3aHHOCTHIO, OOJIBIIINM KOJMYECTBOM OCTPOBOB
1 TOJTyOCTPOBOB.

2. llIxepnble 6epera 0Opa30BaKCh MPU YUYACTUH JETHUKOB. XapaKTEPHBIM SIBIIS-

eTcsl 00JIBIIOE KOJIMUECTBO HEOOJBIIINX OCTPOBOB, MOJIBOJIHBIX CKaJl, BAIyHOB U MeJIEH.

3. JlanmMatuHckue Oepera oOpa3yroTcs B pe3yjbTaTe YaCTUYHOTO TMOTPY>KEHUS

CKJIa4aTON TOPHOM CHCTEMBI, MOATOIIEHHBIE XPeOThl KOTOPOI MapayijiebHbl Oepero-
BOI1 JINHUY, a BOJAHOE MPOCTPAHCTBO 00pa3yeT y3KUe JJITMHHbBIC MPOJIMBHI U 3aJIUBHI.

4. PuacoBbie Oepera, B OTJIMYKE OT JAJIMATUHCKHUX, 00pa3yrOTCs MPU MOTOILIEC-

HHUU XpC6TOB CKJIaa4aTbIX I'OPHBIX CUCTEM, PACIIOJIOKCHHBIX ITOA YIJIOM K OCHOBHOMY
HaIIpaBJICHUIO 6epera, WJIN 3aTOINICHHBIC MOPCM YCTbCBBIX yacTen PCYHLBIX OOJIMH.

5. JlonactHbie Gepera o0pa3yroTcsi B pailoHaX AMCIIOKAIMA 3€MHOU KOPBI COpPO-
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COBOI'O THIIA.
K akkyMynsiTUBHBIM (COBpEMEHHBIM) O€peraM OTHOCSTCS:

1. Jlumannble Gepera — oOpa3yroTcs B pe3yJibTaTe 3aTOMJICHUS! YCThEBBIX YacTen

PCYHBIX OOJHUH N 6aJIOK, PACHICHAIOIINUX HU3MCHHYIO ITOBCPXHOCTDH, CJIIOJKCHHYIO I'OpH-
30HTAJIbHO 3aJICTAIOIMKUMHA OCaJIOYHBIMHA ITOPOAdaMHU.

2. Tepmoabpa3uBHbIe Oepera 00pa3oBaIMCh B Pe3yibTaTe B3aMMOICUCTBUS MOPS U

IPOIIECCOB, CBS3aHHBIX C OTTAUBAHMEM MEP3IIBIX PHIXJIBIX IOPO M HICKOTIAEMOTO JIb/IA.
Kpome Toro, Kk coBpeMEHHBIM OeperaMm OTHOCSTCS: JEIbTOBBIC, KOPAaJIOBBIE,
MaHTPOBBIC U ByJKaHUYECKUE Oepera.
OnHUM U3 BaXKHEHIINX PE3yJIbTAaTOB T'€0JIOTMYECKON ACITEIbHOCTH MOPS SBIISCT-
Csl HAITOJIHEHHE MOIIIHBIX TOJII] 0CaI0YHBIX Topo. [Iporecc ocanky HaOIHEHHUS Ha3bI-

BaeTcs ceauMeHTanuei. OcHOBHbIE (DaKTOPbI, BIUAIONIUME HA CEAUMEHTAIINIO — 3TO pPe-

abe( THa OKeaHa, COJIEHOCTb MOPCKOW BOJIbI, Ta30BbI PEKUM BOJI OKEAHOB M MOPEH,
TEeMIIepaTypa MOPCKOW BOJIbI, OPraHUYECKHUII MUpP U KIuMaT. B pesynbrare B3aumonei-

CTBHA YKAa3aHHBIX (baKTOpOB 06pa3y10Tc;1 CICAYIOIIHUC THIIBI OCAJKOB: TCPPHUICHHBIC,

XCMOI'CHHBIC, OPTaHOI'CHHBIC, TIOJIMI'CHHBIC, BYJIKAHUYCCKHNC U JICAHUKOBO-MOPCKHUC.

CooTHOLIEHNE MEXKy BBICOTAMH U IITyOMHAaMHU CYIIM M OKE€AHOB, KaK W B IIEJIOM, TaK U
OTZIEJIbHBIX €TI0 YacTel, BRIPAKCHHBIE B IUIOIIA/ISX WM B MPOLEHTAX, MOXKHO MPEJCTa-
BUTH B BUJIE TUNIcOorpadudeckoit kpuBoi (puc.14). 1o »Toii kpuBoi hakTUUECKHI perb-
ed TBepa0il 000JI04YKM 3eMIIH MPUYPOUYEH K IBYM YpOBHSIM. BepxHuil ypoBeHb BKIIOUa-
€T BCIO IUIONIA/b CYIIM U MPHUOPEKHYIO MOJOCY MEJIKOBOJbS; HIKHHM OXBATHIBACT
OCTQJIbHYIO YaCTh OKEAHUYECKOr0 THA. BepXHUll YpOBEHb COOTBETCTBYET ITOBEPXHOCTH
KOHTUHEHTOB, HIKHMU — TMOBEPXHOCTU JIHA OKEAHMYECKUX BHaAuH. OTHOCUTEIIBHO
YPOBHSI MOPSI IOBEPXHOCTh KOHTUHEHTOB NpUypodYeHa K oTMeTke +50M, a oxeaHHue-
CKOro jJHa — K cpenHert riyomHe — 4800M, 4TO OTpakaeT peallbHO CYIIECTBYIOIUIYIO
0COOCHHOCTH penbeda TBep10it 00010YKH 3eMITi. ITa 0COOEHHOCTh OTYETIIMBO ITPOSIB-
JSieTCSl B CpaBHEHUM (PAKTUYECKOM JBYXMOJEIbHON KPUBOM pacnpeiesieHus MpeBblllie-
HUN C pacueTHOM, OTOOpaXkarolie ycpeaHeHHOe, CllydaiiHOe pacnpe/iesIieHUe BhICOT CO

CPEIHUM 3HAYCHHUEM OKOJI0 — 2,5 M.
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U3 obmieil miomanu noBepxHocTd 3emiar B 510 muH. kM? cyma 3anuMaer 150
MJIH .KM?, T.e. MeHee 30%, Ha 10110 MHpOBOro oKeaHa IIPUXOAUTCS 0KOJIo 261 MiuH kM2
uin 6osee 70% noBepxHOCTH TIaHeThl. Dopma KpUBOI pacrpeieieHus TII0MmaeH Cy-
I — BBITHYTas, YTO CBUJETEIBCTBYET O MpeoOialaHid HeOONbIINX MpeBblieHu. U
JNEHUCTBUTEILHO, OCHOBHYIO YaCTh CYIIM 3aHUMAIOT HU3MEHHbIE paBHUHBI (0K0JI0 72%).
[IpearopHele paifons! coctaBisror 29,2 miaH. km? (okono 20%), a ocranbHble 8% Hpu-
XOJIUTCA Ha JIOJII0 BHICOKOTOPHBIX PailOHOB.

OcHOBHBIE 2JIEMEHTHI penbeda JHA OKeaHa CIeTyIOIIHE:

1. KoHTHHEHTAJIbLHBIE HICJ'II)d)BI — 3aTOIIICHHBIC MOPCKHC OKpPAaWMHBI B BHJC Clid-

OOBCXOJIMJICHHBIX BBIPOBHEHHBIX YYacCTKOB, IOJIOTOHAKJIIOHEHHBIC B CTOPOHY KOHTH-
HeHTainbHOTO ckioHa. [llupuna menbdoB oT necartkoB 10 1300 kM (cpeansist — 68 kM),
rnyouna ot 50 1o 600 M, - Tutomaab 27,5 MIH. KM?.

2. Kommuiekc popm penbeda, mepexoasiumii OT MaTepUKOB K OKEaHy:

- MaTEpPUKOBBIE CKJIIOHBI — KPYThie OTKOCHI (4°) BricoTOM Oosiee 4000 M, pacuiie-
HEeHHBIE TI0IBOIHBIMHU KaHboHaMU. [Imomanp 38,7 MIH. KM

- TIIyOOKO TIOTPY>KeHHbIE OJI0KM MaTtepukoB (OopaepseHapl). OTaeneHsl OT MaTe-
PHUKOB pPa3IoOMaMH U COXPAHSIOT HE TiepepadoTaHHBIA MOPCKOW CyOaspalibHbIN pebed.

- OCTPOBHBIE JYTU U COMPsHKEHHAs ¢ HUMHU 00JIaCTh COBPEMEHHOTO rOpooOpa3o-
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BaHusl. OHU MPEJICTABJICHBI PSJOM OCTPOBOB U MOJBOJHBIX T'Op, C BHEIIHEH CTOPOHBI
OTPaHUYCHHBIX TITYOOKOBOAHBIMH >kelo0amu. OCTPOBHBIE AYTH YacTO MPEICTABIICHBI
OJIMHAPHBIMU U IBOMHBIMU BYJIKAHAMMU.

- KOTJIOBUHBI KPa€BbIX MOPEH.

- jjoxxe MHUpOBOTrO OKeaHa M IJIoOaibHas CUCTEMa CPEMHHBIX OKEAHUYECKUX
XpeOTOB, C KOTOPHIMU CBSI3bIBAIOT (POPMUPOBAHUE 3EMHOM KOPbl OKEAHUYECKOTO THUIIA.

Haubonee tunmunbie ATiaaHTHUYECKUH M THXOOKEAHCKUN CpPEAMHHBIE XPEOTHI.
Onu npencrapiensbl mupokumu (10 2000 kM) moaHsTHSAMU ¢ BhicoTamMu 3,5-4 km. K
CBOJaM XpeOTOB MpHypodeHbl pUQTHI (rpaOeHbl), OKaiimileHHbIE TopcTamu. Jloxke
OCJIO)KHEHO CBOJIOBO-TJIBIOOBBIMU TOJHSATUSIMU W BYJIKaHMYECKUMH XpeOramu. [lio-
maab Joxa 289,7 MITH. KM2, cpenssis riryoruna 4420 m.

K ctpyktypHbIM (hOpMaM OKE€aHWUYECKOTO JHA OTHOCSTCS:

1. [loaBoHBIE KaHBLOHBI — MHOTOYHCJICHHBIC IIOABOJHLIC OBparu, pacCliioJIOXKCH-

HBIC IICPIICHAUKYJIAAPHO 6pOBKe KOHTHHCHTAJIBHOI'O mem,(ba )51 FJIY6OKO BpC3ar0muccs B
KOHTUHEHTAJbHBIN CKJIOH. X O6p330BaHI/IC CBA3BIBAIOT C MYTBCBBIMH IIOTOKAMH, KOTO-
PBIC CKATBIBAIOTCA C HIGJII:(i)OB I10 CKJIOHY. U_II/IpI/IHa KPYIIHBIX KaHBOHOB HU3MCPACTCA —
ACCATKaMH, a JJIMHA — COTHAMH KUJIOMCTPOB. ITomoxxenue KPYIIHBIX KaHbOHOB Ha KOH-
THHCHTAJIbHOM CKJIOHC 9aCTO CBA3BIBAIOT C Pa3JIOMaMU ITIOIICPCUYHOI'O ITPOCTHUPAHUA.

2. KoHyCBI BBIHOCA CBSI3aHBI ¢ 00pa30BaHUEM ITOABOIHBIX KAHHOHOB U TPE/ICTAB-

JISIIOT c000# BeepooOpa3HbIie KOHYChI ¢ BEPIIMHAMU, CMEIIEHHBIMU K YCTBhIO U CJIOKEH-
HbIE MPOAYKTAMH 3PO3UU CTEHOK U JTHA KaHHOHOB, a TAKXKE MPOJYKTaMH MYThEBBIX I10-
ToKOB. [IIluprHa U AJIMHA KPYHMHBIX KOHYCOB BBIHOCA M3MEPSETCS ThICSYaMU KUJIOMET-
poB (beHranbckuii KOHyC BbIHOCA). YacTO KpYIHBIE KOHYCHI BBIHOCA MPOPE3BIBAIOTCS
KaHaJlaMU, KOPBITOOOPA3HBIMHU JIOJIMHAMU, UMEIOIIUMH B TJIAHE U3BUIIHCTYIO (popMy.
[IpakTH4ecKku BCS MOBEPXHOCTh KOHTUHEHTAILHOTO MOJHOXKUS CIIOXKEHA MPOTYK-
TaMU pa3pylieHus: Oeperos, menbda U CKIOHA, IEPEHECEHHBIX CI0Ja MyTheBBIMH MOTO-

KaMH 1 TCUCHUAMM.

3. OKeaHCKHE MOJAHITUSL — Y3KHE, OYCHBb BBITSIHYTHIC MOTHATHS, a TAKXKE OKPYT-
JbIe, U30METPUUECKOl (hOpMBI TIATO, BO3BBIMIAIOIIMECS HAJ YPOBHEM a0HCCaTbHBIX

paBHUH Ha 2-4 kM. B okeaHe MOAHATHSA 3aHUMAIOT PA3IMYHOE TMOJIOKEHHE — OT IIEH-
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TpaJIbHBIX 70 MPUOPEXKHBIX paiioHOB. Hanbosnee MHOTOUMCIEHHYIO TPYIIITY OKEaHHYe-
CKUX MOJHATHNA COCTAaBJISIIOT KOHYCHI MTOJABOJHBIX BYJKAaHOB, BEPLIMHBI KOTOPBIX, B pe-
3yJbTaTe BBIXOJA HA TIOBEPXHOCTH U BO3ACHCTBUS APO3UOHHBIX MMPOLECCOB, IOCTEIIEHHO
CTJIQXKUBAIOTCS, @ CAMU MOJAHATHSA TPUOOPETAIOT POpMy yCeUueHHOTO KoHyca. K nokans-
HBIM OKEAHWYECKUM MOJHATUAM OMOTE€HHOTO MPOUCXOXKICHUS OTHOCSTCS KOPAJUIOBHIE
pudBbI, paclipocTpaHEHHbIE B TPOMUYECKUX IUPOTAX.

4. CDGI[I/IHHBIG OKCAHUYCCKUC XDC6TBI — CaMbIC BHYHIUTCIIbHBIC 3JICMCHTDBI peJII;era

OKCaHWYECKOTo JIHA. 3a peaKkuM UcKioueHrueM (Muauiickuii OkeaH) OHM 3aHUMAFOT IICH-
TpaJbHYIO YaCTh OKEAHWYECKUX BMAJMH U 00pa3yloT Ha IUIaHETe II00ATbHYIO HeTPEepPhIB-
HYIO LIETIb NPOTSKEHHOCThI0 Oosiee 60 Thic.kM. B 3aBHCMMOCTH OT KPYTH3HBI CKIIOHOB
IIMPUHA CPEAMHHO-OKeaHnUecKux xpe0ToB m3aMensercss oT 500-600 mo 3000-4000 kwm, a
BBICOTA OT 2 /10 4 KM HaJ CpPEHUM YpOBHEM JiHA. ['peOeHb psiia cpeIMHHO-OKEAaHUYECKUX
xpeOToB ATnaHTuueckoro U MHAWNACKOrOo OKEaHOB PacuwiIeHEH pa3jioMaMH BIOJb OCU C
00pa3zoBaHUEM Y3KOW JOJIMHBI — pUQTAa.

Ha Bcem cBOEM NpPOTSKEHUU CPEAMHHO-OKEAHHMYECKHE XPEOThl PACUJICHEHBI CH-
CTEMOH MONEePEUHbIX TPaHC(HOPMHBIX pa3aoMoB. I1o 3TuM paznomam OTAENbHbIE ydacT-
KM XpeOTOB CMENIEHbl OTHOCHUTEIBHO JPYr JApyra aMIUIUTyJaMHd TOPU30HTAIBHOIO
cmenierus 10 300 km. CpeAMHHO-OKeaHUYeCKHe XpeOThl — BEChMa aKTUBHBIE B T€0JI0-

THMYECKOM OTHOLIEHHUU CTPYKTYPHI.

5. ['myOOKOBOIHBIE OKEAHMYECKHE Ke00a — y3KUe U rI1yOOKHEe JOJIMHBI, MPOTS-
I'MBalOIIMECs Ha MHOTUE ThHICSYM KUJIOMETPOB MPHU IIUPHUHE 10 HECKOJBKUX JECSITKOB
KUJIoMeTpoB. 110 MOJI0KEHNIO0 OTHOCUTETHFHO KOHTHHEHTOB BBIACISAIOTCS JBa TUIA TITY-
OOKOBOJIHBIX K€JI000B: ’KeJ100a pacmoI0KEeHHbIE BOJU3U KOHTUHEHTOB, 32 Y3KOU MOJI0-
coii menbda u ckioHa. JKenoba, pacnosnararoiuecs: Ha yJaJleHUU B HECKOJIBKO COTEH
KAJIOMETPOB OT KOHTHHEHTa, OT KOTOPOTO OHM OTAEISIOTCS CPaBHUTEILHO MEIKOBO/I-
HBIM MOPEM U OCTPOBHOMU IYTOMH.

B pa3zpese 60aBIMHCTBO kKeT000B acuMMeTprdHbl. CKIIOH, 0OpaIeHHbI K KOH-
TUHEHTY WJIH OCTPOBHOM Jyre Oojiee KpyToH (1m0 25°), npyroi CKJIOH, OOparieHHbIA K
OKeaHy, MoJIoTuid. /IHo 60bIIMHCTBA Ke1000B MOUYTH MIockoe. OHU TaK)Ke aKTUBHBI B

I'€OJOIr'mM4€CKOM OTHOIICHHH.
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Ozepa. OHu 3aHUMAOT 2% BCEMl Cylnd 3eMJIM U, HHOT/A, 10 CBOMM pa3MepaM He
yCTynaroT HEKOTOphIM MopsaM. [liomans o3ep BapbUpyeT OT HECKOJIBKUX T'€KTapoB 0
COTHM ThICAY KBaJpaTHBIX KMJIOMETpoB. O3epa BCTpeyaroTcsl Ha pa3HbIX THIICOMETPU-
YeCKUX OTMETKaX. VX riyOMHBI MEHSIOTCS OT HECKOJBKUX JIECATKOB CAHTUMETPOB JIO,
oonee yem 1500 m. Boawl o3ep ObIBaroT IpecHbie M cojieHble. [IpourcxoxaeHue o3ep
BechMa pa3zHooOpa3Ho. K kaTeropuu 3HIOTEHHBIX 1O TEHE3WCY O3€PHBIX KOTIOBUH OT-
HOCSATCS CJEIYIOIINE TPYMIbI: ByJKaHOT€HHasA, CeiiCMOTeHHas U TekToHorenHas. K ka-
TErOPUH SK30TEHHBIX — T'PABUTAIIMOHHAS, SPO3UOHHAsS, D0JIOBas, TIAIMOTCHHAs, OMO-
TeHHAasi © METEOPUTHAsL.

['eonmormueckas IesTEIHHOCTH 03€p MPOSBIACTCS B OCHOBHOM B HAKOIUIEHHH OCa-
JIOYHOTO Marepuaia U MeHee — B OeperoBoil abpa3uy NOBEPXHOCTHBIMUA BETPOBBIMHU BOJI-
HaMU. XUMHAYECKHE OCAIKH O3€p: MOBapeHHAs! COJb, IMIayOepoBas COJb, TOJIOMUT, THIIC,
MUPAOOJIHUT, COA, OKHCh MapraHilia, OKUCH JKeJie3a, aHTUAPUT U T.1I.

HapacTtanue pyciioBbIX OTJIOKEHUH MPU BHAJACHUU PEK B 03€pa C MOCIEAYIOIIUM
oOpa3zoBaHuEM JIeNbT — OOBIYHOE SIBJICHUE.

BmecTe ¢ XxuMHUeCKMMHU OcCaJikaMu B 03€pax, 3a CUET THHEHHUS OPraHU3MOB U
pacTeHuid, 00pa3yroTCsi OPraHuIeCKHEe OCTATKU — CAIIPOIETH U OUTYMUHO3HBIE TIOPOIBI.

YyacTku 3eMHOM TMOBEPXHOCTHU, HAXOJSANIUECS B COCTOSIHUHM TMEPEyBIAKHEHUS

Ha3bIBatOTCs Oojoramu. OHU SBISIOTCS, IO CYTH, MOCAEaHEN cTaauel xu3Hu o3ep. [lo

CBOEMY DPACHOJIOKEHHIO B pelibe(e BBIACISIOT 00J0Ta: BEPXOBbIEC, HU3UHHBIEC, IpOMeE-
xKyTouHble. [IepBbie U3 HUX pacmojiararoTCsi Ha BOJOpa3/enax U MUTAOTCS TOJBKO aT-
MochepHbIMH OcakamMu. IMEHHO OHHU CITy’KaT MUCTOKaMU PEK U pyubeB. BepxoBbie 00-
JI0Ta OOBIYHO MOKPBITHI MOXOBOM PaCcTUTENLHOCTHIO (chparHymom). HusuuHbie 0osoTa
pPacmoioOKeHbl B MOHUKEHHBIX YacTsaX penbeda. [lutanue 3Toro tuma 60J0T MPOUCKO-
JTUT 3a CYeT aTMOC(HEPHBIX OCAJIKOB, TaK U TPYHTOBBIMH BojgaMu. OOBIYHO HU3HHHBIC
0om0Ta — MPOTOYHBIE. PacTUTENLHOCTH ATUX OOJIOT — paro3, Kambiil U ocoka. [Ipome-
KYTOYHBIE 00JIOTa HECYT Ha ceOe ClIe/Ibl, KaK BEPXOBBIX, TAK U HU3UHHBIX.

[Tomumo Topda, obpaszyromierocsi B pe3ysibTaTe OTMUPaHUs OOJIOTHBIX PAaCTCHUI
¥ THUEHHUS UX 0e3 J0ocTymna KUCIOpoja, B 00JI0TaX 4acTo oOpa3yeTcsi MEJIKHUE MECTO-

POXICHHUS CAMPOIIEIIEBBIX YIIEH U PYI.
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4.7. CKJIOHBI, CKJIOHOBBIE MPOLECCHI U pejibed) CKIOHOB

1. Penbed 3eMHON MOBEPXHOCTH COCTOUT M3 COYETAHUS CKIOHOB U CYOTOPU30H-
TaJbHBIX TTOBEPXHOCTEN. DTO TaKU€ MOBEPXHOCTH, HA KOTOPBIX B NEPEMEIICHUH Bellle-
CTBa ONPEICIIAIONIYIO POJIb UTPAET COCTABIIAIONIAs cuia TshkecTu (>2°). bes 1°-2° Ha
JIOJIFO CKJIOHOB IpuxoauTcst 80% Bceil MOBEPXHOCTH CYIIIH.

2. Cune TsbKECTH Ha CKIIOHAX MPOTUBOCTOUT CHJIbI CUEIUJICHUS YACTHUI[ PHIXJIBIX
MOPOJ MEXAYy COOOW M C MOJACTUIAIOIIMMU HEBBIBETPEHHBIMU KOPEHHBIMU MOPOJIAMHU.
D710 cooTHouIeHUE ObIBaeT pa3HbiM. O MepeMelleHNH BEIIeCcTBa Ha CKIOHAX CYIST B
MoJie, a B CJIy4ae MaJIbIX CKOPOCTEH ATUX MPOIECCOB — HA OCHOBAHUM MU3YUYECHHUS MOP-
(0JIOrMH CKJIOHOB U CTPOEHUSI CKIIOHOBBIX OTJIOXKEHUH.

3. Ha Hux moryTt ObITh KaKk BbIpa0OTAHHBIE, TAK U aKKyMYJISTUBHBIE (DOPMBI pe-
abeda. CKIOHOBas JIeHyJalusl SBISETCS OJHUM M3 OCHOBHBIX SK30T€HHBIX (PaKTOPOB
(bopmupoBaHus penbeda 1 OCHOBHBIM MOCTABLUIMKOM MaTepHalia, u3 KOTOporo odpasy-
I0TCSl AJUTFOBUAIIBHBIE U IPYTUE OTJIOKEHUS.

4. Cy1iecTByeT TeCHasl CBSI3b MEX/1y BBIBETPUBAHUEM M CKJIOHOBBIMH IpoOLIECCa-
MU: OBICTPOE YJAJI€HUE CO CKIOHOB PBIXJIBIX MPOAYKTOB BHIBETPUBAHMS OOHAXKAET CBE-
YO IOPOAY U TEM CaMbIM CIIOCOOCTBYET YCHJICHUIO BHIBETPUBAHMSL.

5. M3y4eHuIo CKJIOHOB M CKJIOHOBBIX MPOLIECCOB YAENIAETCS 0O0JIbIIIOE BHUMAHUE.
Oto 60oprda ¢ Ipo3ueil MouB, MPU W3BICKAHUSAX TOJ] CTPOUTEITHCTBO COOPYKEHUH Ha
CKJIOHAX, TOMCKHU PA3JIMYHbBIX HCKOMAEMBIX.

6. Mopdoiorus, (BHEIIHHE OCOOCHHOCTH CKJIOHOB). KPYTH3HA, JUIMHA, (hopma.

[To kpyTHU3HE CKIIOHBI IETAT: KpyThie (V>35°), CKIIOHBI cpeHel KpyTu3Hbl (v=35°-15°),
oTJIoTHe CKJIOHBI (V=15°-5°), odeHb oTiorMe CKJIOHHBI (V=5°-2°). DTO maeT BO3MOXK-
HOCTh CYJUTh O XapaKkTepe ¥ HHTCHCUBHOCTH CKJIOHOBBIX MTPOIIECCOB.

[To mmHe ckitoHbI aenat Ha auHHEbIe (1>500M), ckinonbl cpeaneit amunbl (1I=500—
50Mm), kopotkue ckioHbl (1<50M). Mx nnuHa 0O0ycCiaBIMBAaeT pa3jiMYHYI CTEICHb
YBJIQKHEHHUS! CKJIOHOBBIX OTJIOKEHHUMU, a OT 3TOT0 3aBUCUT MHTCHCHUBHOCTH XOJa BCEX
CKJIOHOBBIX MPOIIECCOB.

[To ¢opme npoduar CKIOHOB MOTYT OBITH MPSMBIMH, BBITYKJIBIMUA, BOTHYTHIMH,

BBIITYKJIO-BOTHYTBIMHU (pHc.15).
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Puc.15. ®opma npodumes CKJIOHOB:

a — npAMoO# CKJOH; 6 — BBINYKJBbIA; 8 — BOTHYTbIH;, 2 —
BbINYKJAO-BOTHYThIH

dopma npodusisi CKIOHOB HECET OCOOCHHO OOJBIIYI0 MH(OpMAIKIO O Mpollec-
cax, MPOUCXOAIINX Ha HUX, U HHOT/Ia Ja€T BO3MOXHOCTh CYJIUTh O XapaKTepe B3auMO-
JEUCTBUS SHOTCHHBIX U SK30T€HHBIX CHIL.

HaksioHeHHBIE y4acTKH IJIOCKOCTH 3€MJIM (CKJIOHBI) — Pe3yJIbTaT AESITeIbHOCTH
SHJIOTEHHBIX WJIM SK30T€HHBIX CHJL.

Cx110HBI OQHAOTCHHOT'O IIPOHUCXOKIACHHUA MOTYT OBITH O6pa3OBaHI>I B pC3YyJIbTaTC

TEKTOHMYECKHUX JBMKEHUN 3€MHOM KOpBI, MarmMarusma, 3eMJIETPSICEHUN, KoyieOaTelb-
HBIX JIBMOKEHUN 36MHOM KOPBI, CKIaA4aThIX WIN PA3PbIBHBIX HAPYIICHUN.

CKIJIOHBI 3K30T€HHOIO IPOUCXOXKICHUS: CKIOHBI CO3JaHHBIE TTOBEPXHOCTHBIMH TE-
Ky4rMH BogiaMU ((TIOBHATTBHBIEC CKIIOHBI), IESITEIBHOCTHIO 03€p, MOPEH, JICJTHUKOB, BETPA,
ITOJI3€MHBIX BOJ M MEP3JIOTHBIX IIPOLIECCOB, XO35IMCTBEHHOM JAEATEIbHOCTBIO YEIOBEKA.

OTHU CKJIOHBI MOAPA3JEISIIOTCS Ha CKIIOHBI JCHYAAlIMOHHBIE (BBIpAaOOTaHHBIE) U
aAKKyMYJIAITUBHBIC.

OO0BabHBIE CKIOHBI. DTO MPOIECC OTPhIBA OT OCHOBHOW MacChl TOPHOU MOPOIbI,

KPYIHBIX TJIBI0 ¥ MOCJEAYIONMEro UX MepeMelieHus] BHU3 TI0 CKJIIOHY 00pa30oBaHUIO 00-
Bajia MPEIIICCTBYEeT BOSHUKHOBEHUE TPEIIUH, IO KOTOPBHIM MPOUCXOIUT OTPBHIB U 00-
pyieHnue 6y0ka mopoasl. Mopdonoruaeckuii pe3yabTaT — 00pa3oBaHUs CTEHOK (ILJIOC-
KOCTCH) CpbIBa M HHII B BEPXHUX YACTSIX CKIOHOB M HAIIOJHEHHIO IMPOIYKTOB 00pyIIe-
HUs, y ux noaHoxuii. Oun Habmoar0Test Ha ckitoHax 30°40°.

OO0Babl HAOMIOAAOTCS KaK B TOpaxX, TaK U Ha paBHUHAX.

OcpinHble ckIOHBI. X o0pa3zoBaHue CBsA3aHO C ()U3MYECKUM BBIBETPHUBAHHUEM.

LIEUJ.IG BCCTO 06p213y}OTC$I Ha CKJIOHAaX, CJIOKXCHHBIX MCPICILIMA W I'NIMHUCTBIMU CJIaH-

HaMH. Pa3nmnyaroT OCBIMHON CKJIOH, OCBITHOM JIOTOK M KOHYC OCBhINU. OCBIITHOM CKIJIOH
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CIIO)KEH OOHaXCHHOW TOpOJIOi, MoJBEpramomeics (U3NYECKOMY BBIBETPUBAHHUIO.
OcCBINTHOM TOTOK MTyOHHOM 1-2 M Ipu mIMpUHE B HECKOJIBbKUX MeTpoB. Korna ykion no-
BEPXHOCTH HE CTAHET MEHBIIIE YIJIA €CTECTBEHHOTO OTKOCA, TOI/1a HAYNHAETCA aKKyMY-
TSI 00JIOMKOB M (JOPMHUPYETCSI KOHYC OCBITIH.

CauBasice Apyr ¢ OpyroM, OCBIIIHBIE KOHYChl OOpa3ylOT CIUIOIIHOM nuiei¢ wu3
KPYIHBIX U MEJIKHUX O0JIOMKOB MOPOJibl. DOPMUPYIOTCS OTIOKEHUS, Ha3bIBAEMbIE KOJI-
moBueM (ckoruieHue). OH OTIIMYaeTcsl MIOX0M COPTUPOBKOM MaTepuaa.

B BO3HHMKHOBEHNHU 00BAJIOB U OCBINEN IPUHUMAET YYACTHE BOJIA U TPaBUTALIMSL.

JlaBuHHBIE CKJIOHBI. CKOJIB3SIIIME U HU3BEPrarolUecs B HU3 CO CKIOHA CHEXHbIE
MacChl Ha3bIBAIOTCS JJAaBUHOMU, (HA TOPHBIX CKIIOHAX).

CYI[IGCTByeT 3 TuIa JIaBUH: OCOBBEI, JIOTKOBBIC JIABUHBI, IIPLITalOINe JIABMHBI.

OnoJ3HEBBIE CKIIOHBL.

[Ipu omon3aHuK MPOUCXOJUT MEPEMENICHUE MOHOJUTHOTO OJioka mopojsl. OHH
BCET/Ia THAPOJIOTHYECKH 00yciaoBieHbl. OHU BO3HUKAIOT, KOT/Ia BOJIOMPOHUIIAEMBIE 110-
POJIbI MOACTUIIAKOTCS TOPU3OHTOM BOJOYIIOPHBIX MOPOJ, Yallle Bcero muH. Bogoymop-
HBII TOPU30HT CIIYXKHUT MOBEPXHOCTHIO CKOJbXKEHHUs. [Ipu omon3aHuu mopojia MOKET
YaCTUYHO JPOOUTHCA, MPEBPAIIATHCS B OECCTPYKTYpHYIO Maccy. CKoIUleHHne OmoJI3He-
BBIX MAcC y MOJHOXUSI CKJIIOHOB Ha3bIBAETCS JEJIOBUEM. BbIBaloT pa3zHbie MO pa3Mepam
ornoi3Hu. OOpa3yroTcs B ropax M Ha paBHUHAX, TJIe¢ OHU MPUYPOUYEHBI K OeperaMm pek,
Mopel, o3ep. Bo3HuKkaloT Ha KpyThIX CKJIOHaX, paBHbIMU 15° unu Oosbine. Takue
OTIOJI3HU HA3bIBAIOTCS OJIOKOBBIMU WJIM CTPYKTYpHBIMU. BeTpedaroTes Hanbosee 4yacTo.

JInst BBISBJIICHUSI OTIOJI3HEBBIX CKJIOHOB Ba)XHO HM3ydaTh uUx mopdouoruto. [Ipu-
3HAKU PA3BUTHUS OIMOJI3HEBBIX MPOLIECCOB 3TO MOSABICHUE OYIPUCTOCTH HA TOBEPXHOCTHU
1 Yy OCHOBAHHUSI CKJIOHA, HAJTMYUE TEPPACOBUIHBIX IUIOMIA0K, 3alIPOKUHYTHIX B CTOPOHY
Oepera, 3aMKHYTBIX 3ala/ivH.

CKJIOHBI MEJIICHHOW COJM(MIIOKIIMY — JABM)KCHHE MAacChl TPYHTA, 00JIa/1ar0IIero

CITOCOOHOCTBIO pPaCTCKAaThCA TOJICTBIM CJIOCM. Bo3nukaer ecimn PBIXJIBIC MACCHhI IICCYa-
HO-TJIMHUCTOI'O MaTcpHajia, HACBIIICHHLIC BOJIOﬁ HC B COCTOSAHHHU JIMUTCIBHOC BPCMi
COXpaHsATh YKIIOH CcBOEH IIOBCPXHOCTH. B YMCPCHHBIX HNIMPOTAX C TYMHUJIHBIM KIIMMAaTOM

MEAJICHHAA COJ'II/I(l)J'IIOKI_II/IH XapaKTCpHa JId HHKHHUX JIYUIIC YBJIA)KHCHHBIX qacTeu
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CKJIOHOB, MOT'YT Ja)X€ MPOMCXOAUTh Ha OTJIOTUX CKJIOHAX, KPYTU3HOU 3-4°.

CKOpOCTh ABMKEHUS IPYHTA 3aBUCHUT OT JUIMHBI, KDYTU3HBI U XapaKTepa IMOBepX-
HOCTH CKJIOHOB, MEXaHUYECKOI'O COCTaBa M MOIIHOCTH PBIXJIOIO Ye€XJIa, HAWYUSA WU
OTCYTCTBUSI BOAOYNOPHBIX 1opo. Ckopoctu ot 10 cM A0 2 M B 4ac, XxapaKTepUu3yrTcs
POBHO IOBEPXHOCTHIO.

Z[Cd)J'IIOKHI/IOHHLIe CKJIOHEI. Bo3HUKAIOT Ha CKJIOHAX, IA€¢ NMCCTCs paCTI/ITeHLHHﬁ

IMOKPOB, TaM IPOUCXOAUT MEIJICHHOE, BEKOBOE IEPEMENICHUE KOPbI BBIBETPUBAHUSI.
MexaHu3M nepeMelieHusi — KojebaHusi TeMIepaTypbl U BIaKHOCTU. YacTulsl Harpe-
BAIOTCS M PACIIUPSIOTCS, MOJHUMAIOTCS OJMKE K MOBEPXHOCTH W YCIIEBAIOT MPOUTH
HEKOTOPOE PACCTOSIHUE IO CKIOHY. Takoe MEIIEHHOE CMENIEHUE KOPBI BHIBETPUBAHUSA
(MpH €€ TIIMHUCTOM WJIU CYTJIMHHCTOM COCTaBE) MOYKET MPOTEKATh CO CKOPOCTHIO OT 0,2
10 1 cM B roa. DTOT BUJI JIBMKEHUS Ha3bIBaeTcs Aedtokius, win kpuna. [Ipusnaku Te-
YEeHUS: CIIOMCTOCTh TEUEHHUS, HAMpaBlieHUE MEeOHEBBIX KOC, M3rnbaHue KOpHEH pacte-
HUM BHU3 10 CKJIOHY. [IpoTekatoT Ha ckiioHax kpyTusHoit 10-35°. [Ipu Gomnbleit ckopo-
CTA MOYET MPOU30UTHU Pa3pbIB JEPHOBOIO MOKPOBA. DTOT BUJ IBUKECHUS OTIACIBHBIX
0JI0KOB Ha3bIBaeTcs jerepanus. [Ipru3Hak — MUKPOCKOIMYHOCTh Ha CKJIOHE. JlepHOBBII
MOKPOB Pa30pBaH, Ha BEPTUKAIBHBIX T'PAHSIX CTYNEHEK OOHa)KarOTCs MOYBa WM KOpa
BBIBETPUBAHUS.

bosbiyro posib ipy AenapalMOHHBIX MPOLECCaX UIPAECT YBEIMYEHUE JABIICHUS
Ha TPYHT — BBITIAC CKOTa — MOSBJISAIOTCS KOPOBbU Tpombl. [loaToMy Ha CkJIoHE 00pa3y-
FOTCSI BOJIHUCTBIE MUKPOTEPPACHL.

I[CJ'IIOBI/IaJIBHBIG CKJIOHBI, HaA KOTOPBIX MECPEMCIICHUC MAaTCPHaIa BHHU3 110 CKIIOHY

IIPOUCXOJUT B PE3YJIBTATE CTOKA JTOKAEBBIX MM TaJbIX BOJA B BUAE TOHKHX CTPYEK, IO-
KPBIBAOILMX BCHK IOBEPXHOCTh CKJIOHA. DHEPIrusl TaKUX CTPyeK odeHb mana. Ho oHu
0OyCJIaBIMBAIOT CMBITUE MEIKUX YACTHUI] MPOJYKTOB BHIBETPUBAHUS U OTJIOKEHUE UX Y
MOJTHOXKUS CKJIOHOB, TJe (opMupyeTcsi 0coObIil THUI KOHTHHEHTAJIbHBIX OTJIOKEHUH
(IemroBHil) CYTJIMHKOB WJIM CyIlecei. XapaKTepu3yeTcsi OTCYTCTBUEM CIOUCTOCTH, Clla-
00l cOpTHPOBAaHHOCTHIO YacThll. OKpallleHbl B pa3MyHble OTTEHKU ceporo mpera. B
pe3yapTare IEIIOBHUAIBHOIO CMBbIBA YHUYTOXKAECTCS BEPXHHUM IUIOJOPOIHBIA T'OPU30HT

MOYBBI. ITUM HAHOCHUTCS OOJIBIIION BPE/I.
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@DaKTOpbl AETIOBUATBHOIO CMbIBA: KPYTH3HA, JJIMHA CKJIOHA, COCTaB CIIAraroIlInX
ero Mopo/i, Xapakrep aTMOCHEPHBIX 0CAJKOB, MHTECHCUBHOCTh BECEHHETO CHETOTAsHUS, OT
MUKpopeinbeda, 0T XapakTepa MOBEPXHOCTHU CKIIOHA (TI0J1€, JIYT, JIEC).

Ha namine nemoBrUanbHbIA CMBIB UET J1a)Ke MPU HAKIOHE 2-3°.

PaBHOMEpHBII TIIOCKOCTHON CMBIB MOKET MPOUCXOUTH JIUIIb HA POBHBIX Yy4acT-
kax. Takux ycnoBuii B npupojie HeT. [103ToMy 1o nmoHMKeHUsIM 00BEAUHSIOTCS CTPYH B
HEeOO0IBINO0N MOTOK, 00pa3ys 60po3/sl. Tak Ha CKIOHAX HAYMHAETCS MPOIIECC Pa3MbIBa —
Apo3usi, 00pa3ysi MPOMOUHBI, OBPAry.

Taxoil mpouecc Takxke HaOIIOAAETCAd HA COMUGIIOKIMOHHBIX CKIOHAX, TN CO-
JTU(GIOKIIMOHHBIE IOTOKU MPUCIIOCAOIUBAIOTCA K UMEIOUIMMCS Ha CKJIOHAX MOHUKEHH-
M — O€3pyCeIbHBIX JIOKOUH (JIeIIeH).

Jemnmu — HerimyOokue (0,5M) MOHMKEHUS, pacCTOSTHUE MEXIY KOTOpbIMH OT 20 110
60m. OHu npsiMoNMHEHHBI. Bo3HuKaroT Ha ckiioHax Aeduokimu ot 10° 10 15° KpyTH3HBL

Bo3pacTt cki1oHOB

Ero omnpenenuts TpyaHO. DTO OOBACHSETCA TEM, YTO Ha JIIOOOM MEPBUYHOM
CKJIOHE TMOCTOSIHHO MIYT T€ WIH JAPYTHE CKIOHOBBIE MPOIECChl. Eciin TOBOPUTH O BO3-
pacTe CKJIOHA, TO HaJl0 UMETh B BUJIE O BPEMEHU JCHCTBUS TOTO areHTa, KOTOPBIN CO-
3/1aJ1 OCHOBHBIE MOp(oornyeckre 0COOCHHOCTH IEPBUYHOTO CKIIOHA.

JInsi CKJIIOHOB SHJOT€HHOTO MPOMCXOXKIAEHUS — 3TO BPEMS MPOSBICHUS TOTO WIIU
WHOT'O TUIa TEKTOHUYECKUX JABUKEHUM, JJIsI SK30TEHHBIX — BpeMs JEHCTBUS OJTHOTO U3
HK30T€HHBIX ar€HTOB.

[Ipomie pemaeTcs BOIPOC O BO3pACTE CKIOHOB aKKyMYJISITUBHBIX (POpM pelbeda.
Hy>xeH Bo3pacT ocaakoB — 1 3TO OyAET BO3pACT CKIIOHA.

Bo3spact neHyganmoHHBIX CKJIOHOB MOXKET OBITh OMpENENieH MO0 BO3PACTY CKIIO-
HOBBIX OTJIOKEHUH, WU TIO COOTHOIIEHUIO (GOpM pelibeda, BO3pacT KOTOPBIX U3BECTEH.

[Tpumep, ckIIOHBI peyHBIX HOAUH [10IMOCKOBBSI CHOPMUPOBATHCH MOCTIE TAsTHUS
MOCKOBCKOI'O JIEIHHKA, TaK KaK JOJIMHBbI BPE3aHbl B MOBEPXHOCTb MEXKAYpPEUbs, CIIO-
YKEHHBIX JICTHUKOBBIMU OTJIOKEHUSIMH MOCKOBCKOTO BO3pacTa.

Ecnu CKIIOHBI JOJIMH OMUPAIOTCS HA MOWMY, TO UX BO3PACT OMPEAECIUTh HEb3s,

(dbopMHpOBaHKE KOTOPBIX MPOUCXOAUT U ceiuac. [Ipu Hamuuuu B JOJIMHE PEKU Teppac,
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BO3PACT Pa3HbIX YYACTKOB €€ CKJIOHOB MOYKHO YTOUHHUTb.

Tak eciin B JOJIMHE UMEETCST HAAIIOMMEHHAsI Teppaca MO3AHEYETBEPTUYHOIO BAJI-
JAiCKOTO BO3pACTa, TO CKJIOH JIOJMHBI, OMUPAIOIINIICA HA €€ TOBEPXHOCTh UMEET BO3-
pacT cpeiHe — M IMO3HCUCTBEPTHUHBIA (MOCKOBCKO-BAIANCKUI BO3PACT), a CKJIIOH OT
MOBEPXHOCTU TEPpachl K MOWME — MO3JHECYETBEPTUUHBIN — TOJIOICHOBBINA (ITOCIIeBaI-
JalCKUii) BO3pacT.

PazButue ckionoB. [loHsTue o HNCHCIUICHAX, ICAMMCHTAX, IICAUIIJIICHAX U

IIOBCPXHOCTAX BbIPABHHMBAHUA

CKJIOHOBBIE TIPOLECCHI BEAYT K BBINOJAXXUBAHUIO CKIIOHOB, K CIVIAKMBAHMIO pe-
abeda. A eciM ydyacTOK 3€MHOW MOBEPXHOCTH HAXOJAUTCS JJIUTEIBHOE BPEMS B COCTOSI-
HUU TEKTOHUYECKOTO MOKOS, TO BBINOJAKUBAHUE CKJIOHOB MPUBEAET K ChEIAHUIO, MO-
HIDKCHUIO MEXAYPEUHBIX MPOCTPAHCTB U (OPMUPOBAHHIO HA MECTE PACUIEHEHHOTO
Y4aCTKa HEBBICOKOM, CJIETKa BOJIHUCTOW PaBHUHBI, KOTOPYIO J{€BUC MPEIIOKIAIT Ha3BaTh
ICHEIJICHOM.

Ho, gamie Bcero, pa3Butre 1 00pa3oBaHUE JIEHYAALMOHHBIX BBIPOBHEHHBIX TIOBEPX-
HOCTEW MPOUCXOAUT IyTEM OTCTYMHaHUsI CKJIOHOB MapajlieIbHO caMuM cede, a chopmupo-

BaBIIaACA NJCHYAAIMMOHHAA PaBHHHA HA3bIBACTCA IICAUIIIICHOM. HpOCTGfIIH&ﬁI (bopMa ncaun-

TJICHU3AIMY — 00pa30BaHUE MMEIUMEHTA — MOJIOTOBOIHUCTON Tuiomaaku (3-5°) dpopmupy-
IOIIEHCS B KOPEHHBIX MOPOIAX Y MOTHOXKHSI OTCTYTAIOIIETO CKIIOHA (ITYCTBIHU).

OnTumasnbHbIe YCIOBUS JIJIs1 (POPMUPOBAHUS TIEHEIIJICHOB UMEIOTCS Ha miaTtdop-
Max, CO CITOKOWHBIM TEKTOHUYECKUM PEKHUMOM B YMEPEHHOM T'YMHIHOM KJIMMate (I1eH-
TpajbHbIE YacTu PyccKoil paBHUHBI).

OOpa3oBaHue TMEIUMEHTOB, TEAWILUICHOB M TICHEIJICHOB BO3MOXKHO TOJBKO B
YCIIOBUSIX HUCXOJSLIETO pa3BUTUA peiibeda, T.€. B YCIOBHUIX NpeoOiaaHusl SK30TeH-
HBIX TPOIIECCOB HAJ IHAOTEHHBIMH. [Ipy 3TOM MPOUCXOIUT YMEHBIIIEHHE OTHOCHUTEIb-
HBIX BBICOT M BBITTOJIQ)KMBAHUE CKJIOHOB.

[Tpu HEOHOKpPATHON CMEHE ATArOB HUCXOJSIIETO U BOCXOISIIETO PA3BUTHUS PEITb-
eda B TOPHBIX CTpaHaX 0Opa3zyeTcs psl ACHYIAIMOHHBIX YPOBHEH B BUJIE CTYIICHEW WM

SIPYCOB Ha Pa3HBIX BbICOTaX. JTO MOBepXHOCTH BhipaBHUBaHMs (KaBkas, Adpuka).
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4.8. KpuoreHHsle npouecchl
CocTrosiHME TOPHBIX MOPOJ, IPU KOTOPOM OHH JUIUTEIILHOE BPEMSI COXPAHSIFOT OTPH-

HaTeIbHYI0 TeMIIEpaTypy, Ha3bIBacTCs BEUHOW (MHOTOJICTHEH) Mep3noToi. B otnuuue ot

BEYHOW MEP3JI0ThI CE30HHASI MEP3JI0Ta 3aMOPAKUBAET TOPHBIE TOPO/IbI TOJILKO 3UMOM.

[lo pacnipocTpaHeHUIO Ha TOBEPXHOCTH 3E€MJIIN BBIJIETISIOT:

— OCTPOBHYIO MEP3JIOTY B BUJIE€ OTACIbHBIX YYaCTKOB MEP3JIOTHI C TEMIIEPATypOit
okoJ10 0°C cpenu TalbIX TPyHTOB;

— MEp3JIOTY C TallMKaMmu, TJie cpeau oOIeld Macchbl MHOTOJIETHEH MEep3JIOThl C
temnepatrypoit +5-1,5°C BcTpedaroTcs Table y4acTKu;

— CIUIOIIHYIO MEP3JOTY, TJ€¢ TPYHThl HAXOJATCS B COCTOSHHMM MHOTOJIETHEH
Mep370ThI ¢ Temneparypoi -5°C (1o -8°C).

OCHOBHOW MPUYUHON BOZHUKHOBEHUS MHOTOJIETHEHM MEP3JIOTHI CIEAYET CUUTAThH
PETUKTOBBIE SIBJIEHUS AI0X OJICICHECHHUS.

[To BepTHKaIM BEYHYIO MEP3JIOTY PA3IEIsAIOT Ha CIEAYIOIINE 30HBI:

1). nesATCIBHBIN CIIOMH;

2). cOOCTBEHHO BEUHAasi MEP3JIOTA;

3). OAMEP3IOTHBIN CIIOH.

HestenbHbiil cinoit MontHoCThIO OT 0,2 710 4,0 M MOXET OBITh OXapaKTepPU30BaH
KaK Ce30HHas mep3nora. [TyOuHa BO3JEHCTBUSA TeMIepaTyp 3aBUCHUT OT KJIMMAaTa, CO-
CTaBa U COCTOSIHHMSI TIOPOJ, XapakTepa OPUEHTAMU U HAKJIIOHA MECTHOCTH, PACTUTEIIb-
HOT'O MMOKPOBA U T.]I.

CoOCTBEHHO BEUHYIO MEP3JIOTY MO XapakTepy 3UMHEro MpoMep3aHus moJpas3/ie-
JSI0T HA CIMBIILYIOCS BEYHYIO MEP3JIOTY U HecluBIlytoca. 110 MOIIHOCTH COOCTBEHHO
BEUHAsI MEP3JIOTa UBMEHSETCS OT HECKOJIBKUX IO COTEH METPOB.

Tonu BEYHOM MEP3JIOTHI OBIBAIOT HEMPEPBIBHBIE — KOTJd TOPHBIE MOPOIbI MO
BCCU TIIyOMHE HAXOASITCS B MEP3JIOM COCTOSIHUM M CIIOMCTBIC — YepeOBaHUE BEYHO-
MEP3JIOTHBIX U TAJIBIX TOPOJI.

["opHbIE TOPOIBI BEYHOM MEP3J0THI IO XMMUYECKOMY COCTaBY JACJATCS Ha TBEP-
JoMep3iible (TIbUIEBaThie MOPObI CIIEMEHTHUPOBAHBI JIBJIOM), IJIACTUYHOMEpP3JbIE (IO0-

pOABI 3alIOJIHEHBI HE TOJIBKO JIBJAOM, HO M BOAOIKO C TemmepaTypor okoio 0°C u ceiny-
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yeMepaiible (TPU HEJOCTATKE BJIATH Y IECYAHBIX U IPABEIIUCTHIX TOPO/T).

[Toa3eMHbIe BOJIBI BEYHOUM MEP3IIOTHI 00pa3yIOT TPU TOPU30HTA!

— HaJMEpP3JIOTHBIE BOJbI — HE HAIIOPHBIE BOJIbI A€ TEIBLHOTO CIIOS;

— MEXXMEP3JIOTHBIE BOJbI — HAIIOPHBIE BOJbI, CBSI3aHHBIE C TAJIBIMU MPOCIOUKAMU
CJIOMCTOM BEYHON MEP3JIOTHI;

— IIOJIMEP3JIOTHBIE BOJIbI — HAITIOPHBIE BOJBI, CBA3aHHBIE C MTOAMEP3IOTHBIM CIIOEM.

[Ton3emMHBIE BOJBI CBSI3AHBI MEXKIY COOOM M UMEIOT CI0XKHBIM pexxuM. B pexnme
JEUCTBUS BEYHOM Mep3NOThl HAOIIOJAETCS pAJNl SIBJICHUM, CBSA3aHHBIX C M3MEHEHUEM
pexuMa MOA3EMHBIX BOJI, TEMIIEPATYPhI BO3/lyXa U TOPHBIX MOPOJI. DTHU SIBICHUS Ha3bl-

BAarOTCaA KPUOI'CHHBIMU. K UM oTHOCATCS: IIYYCHUC — YBCIMYCHUC 00BbEMa TIIMHUCTBIX

N IIBIJICBATBHIX YaCTHO, TMAPOJIAKKOJIMTBI — BCIIYYHMBAHHC H O6p330BaHI/I€ 3CMJISIHBIX

OyrpoB Ha 36MHON IOBEPXHOCTH B PE3yJIbTATE HAIlOpa B CEUYEHUU TAJIOTO CJIOSI U MPO-

PbIBAa BOJbLI HAa ITIOBCPXHOCTL, TCPMOKAPCTHI — O6pa3OBaHI/I€ IIPpOBAJIOB U OCaAO0K BCJIICI-

CTBHC BbITaMBAaHUW JIbJA, COJ'II/Id)J'II-OK]_II/IH — CTCKAHHC OTTAaMBABHICTO I'PYHTA HA CKJIIOHAX

110 KPOBJIC JIbAUCTOTO CJIOA IO HeﬁCTBHeM CHJIBI TSKCCTH C O6p&130BaHI/I€M 3CMJISIHBIX
IIOTOKOB; MapH — 3a001aYMBaHUE TTOHMKEHHBIX Y4aCTKOB pem,e(ba BCJICACTBHUC ITOAHA-

THsI YPOBHS TPYHTOBBIX BOJI.

4.9. TexHOTreHHbIE MPOIECCHI

JloObr4a 111006010 BUIA MOJE3HBIX UCKOMAEMBbIX, CTPOUTEIBHBIX MaTEPHAIIOB, MO/~
36MHBIX BOJl, HePTU MpUBOAUT K AehopMalvsIM 3e€MHOM MOBEPXHOCTU M, KakK Cle-
CTBUE, K M3MEHEHHI0 penbeda. OKa3aloch, UTO MHOTHE T'€OJOTUYECKUE COOBITHSA 3a-
BEPLIAIOTCS B IPEAENax OTPE3KOB BPEMEHM, U3MEPSAEMBIX FOJaMU WM JaXKE€ THIMHU, a
3aMeIJIEHHOCTh T€0JOTHYECKUX U3MEHEHUI OTHOCUTCSI HE K CAMUM COOBITHSIM, a K JIJTTU-
TEJIHLHBIM BPEMEHHBIM MPOMEKYTKAM, Pa3NIESIOMUM 3TU coObITHs. M3 comocTaBieHus
I'€OJIOTUYECKUX COOBITHH, SIBICHUM U MPOIECCOB, MPOUCXOISIINX BCICACTBUE XO35i-
CTBEHHO-ITPOMBIIIJIEHHON JAEATEIbHOCTH YEJIOBEKA BUIHO UTO, HATPUMEDP 4aCTOTa KaTa-
CTPOPUYECKUX 3eMIICTPICCHUHN, BYJKAHUYECKUX U3BEPKEHUN M HABOJHECHHUU COOTBET-
CTBYET YaCTOTE TaKUX COOBITUH, KaK IIaXTHbIE KaTacTpodsl (0OBasbl U B3PHIBHI METa-
Ha), MPOPBIBbI TJIOTHH. XOJ MPUPOJIHBIX MPOLECCOB HAPYIIAETCS TEXHOIE€HHOMU Jes-

TCJIBHOCTBIO UCIOBCKA. COBOKYHHOCTB BO3JICHCTBHUS YEJIOBEUYECKOTO 06IHCCTBa Ha rco-
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JIOTUYECKYIO0 Cpely Ha3bIBalOT TexHOreHe3oM. OH HEe TOJbKO HM3MEHSIET CBOMCTBA U

CTPYKTYPY T€OJOTUYECKHX 00BEKTOB, HO M CO37Ia€T TEXHOTEHHBIE OOBEKTHI. BricTymas
KaK BHEIIHHUI JICMEHT I'€0IMHAMUKH, OH BJIHSICT HA MPOIIECCHl BHIBETPUBAHMS, ICHY 1a-
IIUU U aKKyMYJISIAN, Ha TUCIOKAITMOHHBIC IBYKCHHS U 3eMiieTpsiceHus. JlokazaHo, 9To
00JbIIIMEe BOJOXPAHUIIUINA THIPOCTAHIINMA, PACTIONOKEHHBIX B CEHCMOAKTUBHBIX 30HAX,
MOBBIIIAIOT CEHCMUYHOCTD paiioHa Ha 2-3 Oaia.

['opHOTEXHWYECKAs ACATEIBPHOCTh HOCHUT TIOOAIBHBIA XapakTep W CBs3aHA C
o0ecrieueHrneM 4eJI0BeUeCTBa MOJIE3HBIMU HCKOTTAEMbIMH.

[Tpu Bcex cmocobax BHIEMKH MHUHEPAIBHOTO CHIPhSI U3 3€MHBIX HEIpP, B TOCIEI-
HUX 00pa3yroTcsl 30HBI OECIOPSIOYHOTO0 OOPYIICHUS TOPHBIX MOPOJI, 30HBI TPEIIWH U
pOruOOB, HAPYIIAOIIUX IIEJIOCTHOCTh TOPHOTO MaccuBa. B pe3ynbrare BhIEMKH TBEP-
JIBIX TIOJIE3HBIX MCKOIIAeMBIX, OTKAYKW HE(PTH, Ta3a M BOJIbI, HA 36MHOW MOBEPXHOCTH
BO3HMKAIOT MPOCEIaHUs], MPOBAJIbl U Kapbephl, IIIYOUHOUN 10 AecATKOB MeTpoB. OTOOD
pyIbl, yIis, CUJILBUHUTA, CTPOUTEIHLHOTO KaMHSI U3 HEIpP COMPOBOXKIAETCS 00pa3oBa-
HUEM BBICOKHX XOJIMOB OTPaOOTAHHOTO MaTepHalia Ha3bIBAEMBIX TEPPUKOHAMH, COJICO-
TBasaMu U T.1. [Ipu 3TOM npeobiiagaeT paccenBaHUE JIEMEHTOB.

YenoBek, u3BieKast U3 HEJp MOJE3HbIC HCKOMaeMble: HedTh, Ta3, BOAY — MOA3EM-
HBIM U OTKPBITHIM CIIOCOOOM HE TOJILKO U3MEHSIET JIaHAMA(THI, HO U YCUJIMBAET Jerpa-
JIAIMI0 TI0YB, YCKOPSET MHOTHE MPOIECCHl U, B YACTHOCTH, OCYIIECTBIIIET MUTPAIIUIO
XUMHYECKHUX 3JIEMEHTOB B reorpauecKyro Cpemy.

[Ipupona B Teuenue 6oisiee 4,5 Mip/. JieT CymecTBOBaHUS 3emiin 00pa3oBbIBaja
¥ KOHCTPYHMPOBaJla MUHEPAJIbHBIC COCTMHCHUS B HEAPAxX B BUJE MECTOPOKICHUH, a ue-
JIOBEK THJIPOTEXHUYECKON MEATETLHOCTHIO pacCeMBacT MM HA0OOPOT KOHIIEHTPHUPYET
ayieMeHThI. TakuMm 00pa3oM, BOSHUKAIOT HEKOTOPBIE COUETAHUsI, B3aUMOCHCTBHUS Yel0-
BEKa W TIPUPOJIBI.

[Tpou3BOACTBEHHO-XO3AMCTBEHHAS IESITEILHOCTh YEJIOBEKA MPUBOJIUT K M3MEHE-
HUSM HE TOJIBKO B THApocdepe u atMocdepe, Ho U auTochepe. DTH U3MEHEHHSI 3aKITI0-
YarOTCs B CJIEAYIOIIEM: YIJIOTHEHHWE TPYHTOB, MOATOIUICHHE, KapCTOBO-Cy(P(dO3UOHHEIE
MIPOIIECCHI, TIOHKEHNE YPOBHSI TPYHTOBBIX BOJI, OCEIaHNE MOBEPXHOCTH, CIBHKCHHE

T'OPHBIX MMOPOA B MAaCCHUBEC, PA3BUTHEC 50JIOBLIX ITPOUECCOB, YPE3MEPHOC OCYIICHUEC ITOYB.
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OO1ee HampaBiIeHHE TEXHOTEHHOTO TPe0Opa30BaHUs 36MHON TTOBEPXHOCTH — €r0
HUBEJIMPOBAHUE, UCUE3HOBEHNE MUKpOpenbeda, pa3BUTHE MOJOKHUTEIbHBIX U OTPHUIIA-
TeNbHBIX (opM penbeda ¢ npeodsiajaHueM TEHACHLUU MOBBIIMIEHUS OTMETOK 3a CUET
CKJIQAUPOBAHUS TOOBITHIX U3 HEJIP TOPHBIX MacC.

3HAYUTEJIBHOE KOJMYECTBO BCKPBITBIX IMOPOA, OTpaOOTaHHBIE NUIAKH, 30Ja U
OTXOJBl  CTPOUTENBHOW MHAYCTPHUM IIPEACTABIIIIOT OCHOBY MCKYCCTBEHHBIX I'DYHTOB.

Ha Teppuropun benapycu MOIIHOCTh UCKYCCTBEHHBIX TPYHTOB JOXOAMT 110 10 MeTpoB.

Bomnpocs! aj1s1 caMmonipoBepku

1. Kakue npoueccsl Ha3pIBatOT YK30T€HHBIMU?

2. Yto Takoe BBIBETPUBAHUE U KaKue BUIbI €ro Bl 3HaeTe?

3. Pacckaxkute 00 30JI0BBIX MTpOIIECCaX.

4. Kakue nporiecchl Ha3bIBatOTCS (DIIOBUATBHBIMU?

5. Kakue reonornueckue npouecchl BbI3bIBAIOTCS CTOKOM MOCTOSIHHBIX MOTOKOB?

6. Kakue dopmbl penpeda oOpazyroTcs Ha 36MHOM MOBEPXHOCTH TPHU BO3JACH-
CTBUM HAa HEE BPEMEHHBIX ITOTOKOB?

7. Pacckaxute 00 3p03UOHHBIX (pa3ax B paboTe pek.

12. YUTo Takoe ruricoMeTpuyecKas KpuBasi M Kak pacrnpeesstoTCsl BBICOTHI U TIIy-
OWHBI HA TOBEPXHOCTH 3eMJIn?

13. Kakue ctaguu nepeHoca JOHHBIX OTI0KeHUM Brl 3HaeTe?

14. Pacckaxkute o Ki1accu(UKalyy MOA3EMHBIX BOJI TIO YCJIOBUSAM 3ajI€TaHUsl.

15. Yto Takoe cydpdho3rOHHBIN MPOIECC U B UEM OH 3aKJII04aeTCs?

16. UTo Takoe KapCTOBBIM MPOLECC U B YEM OH 3aKJII0YACTCS?

17. Kakue trmsl 1eqHUKOB BBl 3HaeTe 1 moyemMy OHHM 00pa3yroTcs?

18. CkoJbKO 30X JPEBHUX MAaTEPUKOBBIX OJIEACHEHUI ObLJIO Ha TeppuTopun be-
napycu?

19. Kakue 3po3noHHBIE U aKKyMYJISITUBHBIE (POpMBI penbeda 00pa3yroT JIeTHUKN ?

20. ITepeuncnute OCHOBHBIE 3JIEMEHTHI THA OKEaHa.

21. Kakue mopckue kopeHnbie 6epera Bor 3naere? OnummTe ux.

22. Kakue akkyMyJIsiTUBHbIE Oepera Bel 3naete? Onumure ux.
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23. B 4em 3akiroyaercs reojorudeckas q1esaTelIbHOCTh 03ep?

24. KakoBO MPOUCXO0XKIEHHE 03ep?

25. Kakue Byl 600T BBl 3HaeTe v B 4eM UX pa3iaudue?

26. JlaiiTe MOHATHE CKJIOHA U TIEPEUUCIUTE X KIACCHPHUKAIIUIO?

27. llepeuncanuTe TUIIBI CKIOHOB.

28. YT0 TaKkoe NEHEIIEHBI, IEUMEHTHI, IIEIUIUICHBI U TIOBEPXHOCTH BEIPaBHUBAHUS ?
29. Kakue Bubpl BEeUHOM Mep310Thl Bbl 3HaeTe?

30. Ha xakue 30HBI JEIHUTCS BEYHAS MEP3JIOTA IO BEPTUKAIN?

31. OnummuTe BOJHBII PEKUM MTOA3EMHBIX BOJ 30HbI BEYHOW MEP3JIOTHI.

32. Kakue siBnenus u popmsl penbedha BOZHUKAIOT B 30HE BEUHOW MEP3IIOTHI?

33. Kakue ¢hopMbl penbeda BOSHUKAIOT TIPU TEXHOTEHHBIX TTPE0OPa30BaAHUAX ?

5. Mopdorpadust u moppomerpust

COBpeMeHHa}I FGOMOp(i)OJIOI‘I/IiI ACIIUTCA Ha paa AUCHOUIIINH: MOD(bOl"Dad)I/IH — 3aHH-

MAaeTCsl OIIMCAaHUEM XapaKTepHbIX (popM penbeda; MOpPOMETPHSI — paCCMAaTPUBAET €0 KO-

JIMYCCTBCHHBIC XAPAKTCPUCTHUKH, JHUHAMHWYCCKAA T COMODd)OHOFI/UI — H3Yy4acT penbe¢>006-

pa3yroIIe MPOIECChl; CTPYKTYpHAsi TeOMOPQOIIOTHS — paccMaTpUBaeT CBs3U peiibeda C

r€0JIOTUYECKUM CTPOCHHEM U TEKTOHMYECKUMU CTPYKTYypaMH.

[Tpu u3yueHun MPUPOIHBIX MPOIIECCOB UCTIOIB3YIOTCA TEOPETUUECKHUE 3HAHMUS, TI0-
JIeBbIe HAOIOACHHUS C IPUMEHEHHEM MOJICIMPOBAHUS HA MECTHOCTH, JIAOOPATOPHOE U Ma-
Temarudeckoe mozaenupoBanue. [Ipu 3Tom B reoMop@oaoruu mupoKko UCHOTIB3YIOT TOMO-
rpaduyecKue KapThl.

[Tpu aHanM3e IPEBHUX OTIOKEHUHN U (OopM pebeda B TEOJOTUN U TeoMOP(dOIoTUr
YaCcTO MPUMEHSIETCS] IPUHIIUIT aKTyalTu3Ma, JIOMYCKAIOIIUI CXO/ICTBO HhIHE HAOJIF01aeMBbIX
TIPOIIECCOB C TEMH, KOTOPBIC MPOTEKAIA B MUHYBIIUE T€OJOTHYECKUE AMOXH. V3ydeHne
COBPEMEHHBIX T€0JIOTUYECKHX TIPOIECCOB (PYCIOBBIX, OMOJI3HEBBIX, OBPAarooOpa3oBaHus U

T.JI.) UMEET MOITOMY OOJIBITION MHTEPEC JJIsi BOCCTAHOBJICHUS T€0JIOTMYECKON UCTOPUH.

5.1. DsieMeHTBI, GOpPMBI M TUIIBI pesibeda 3¢eMHOH MOBEPXHOCTH

[IpocTeiimmmu cocTaBHBIMU 4YacTsaMu (GopM peiibeda 3eMHOM TTOBEPXHOCTHU SIBIISI-
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I0TCSI UX 3JeMeHTbl. C reOMEeTpUYECKO TOUKU 3PEHHs] OHU MOTYT OBITh MPEICTABJICHBI
MOBEPXHOCTSMH, JIMHUSIMHA Y TOUKAMH.

Kaxnas ¢opma penbeda, mpexe BCero, orpaHMuEHa MOBEPXHOCTIMU (TPaHsIMU),
00pa3yoIMMH C TUIOCKOCTBIO TOPU30HTa T€ WJIM HMHBIE YIJbl HakjoHa. [lo BemmuumHe

HAKJIOHA WX MOKHO PA3aC/IMTh HA CV6FODI/I3OHTEU'II>HI>I€ ITOBCPXHOCTHU (C yrilaMH HaKJIOHa

<2°) u ckJIoHBI (yribl HakinoHa >2°). [loBepxHOCTH (TpaHH) MOTYT OBITh TOPU3OHTAILHBI-
MU, HAaKJIOHHBIMH, BBITYKJIBIMA U BOTHYTHIMH.

Yaie Bcero moBepXHOCTH, OrpaHUuMBaroie Gpopmel penbeda, MpeacTaBiIsioT Co-
00l coueTaHre y4aCTKOB Pa3HOM KPYTH3HBI (CTyIIEHYAThIE IOBEPXHOCTH).

Pa3nuynbie moBepXHOCTH, OrpaHudrBatomme Gopmbl peibeda, mepeceKaroTes Mex-
Iy coOOM, 00pa3yroT JTUHUK. JTH JTUHUM HA3bIBAIOT KapKacHbIMU (oporpaduueckumu). B
penbede BBIIENSAIOT CIEAYIONe KapKacHbIe JMHHUU: BOJOPA3IENbl, TaJbBETH (BOJOCIH-
BbI), ITO/IOIIBBI M OPOBKH.

Bonopaznen — nuuust (1mosoca) Ha 3€MHOM TOBEPXHOCTH, pa3/elistonas MoBepX-
HOCTHBIN CTOK MPOTUBOIIOIOKHBIX CMEKHBIX BOJOCTOKOB WIIM MX CUCTeM. Bomopasmens —
9TO pedpa (JMHUM MEePECceUeHHsI TUIOCKOCTEH) MONIOKUTENbHBIX (opM penbeda. B ropax
BOJIOpa3/1eibl BRIPAKEHBI PE3KO M OOBIYHO COBIMAAAIOT C TpeOHEM XpeOTa, HO U B TOpax 4a-
CTBI CITy4aH, KOTJIa BOJIOpA3/IC/IbHAS JIMHUSI MPOXOJUT HE MO BBICOKMM TOPHBIM IIETISIM, a
no 6osee HU3KUM MecTaM. Ha paBHHHAX MOJIO’KEHUE BOIOPA3/eNia YacTO HEOMpPEIeIEHHO
¥ YCTaHOBHUTH €TO HE BCErja BO3MOXKHO. Pa3nmmyaroT BoJOpaszenbl MEepBOTO MOpsKa
(MEXITy CMEKHBIMA PEYHBIMH CHCTEMaMH) W BOJOPA3Zeiibl BTOPOTO MOPSAIKA (MEXKITY
CMEXHBIMH MTPOTOKAaMU TJIaBHOW pekn). MHOT/Ia BOI0pa3ienioM Ha3bIBalOT MOJIOCY 3eMHOM
MIOBEPXHOCTH, PA3JEISIONIYI0 CMEKHBIE pEUHbIE CUCTEMBI. B TakoMm ciydae mpaBUIIbHEH
TOBOPUTH O BOAOPA3EIILHOM POCTPAHCTBE.

Bonopa3zaensl, mpoxosimye mo rpedHro, 0 TPO(UITIO MOMIEPEYHOT0 CEUSHUS MO/~
pa3eTAIOTCs HA OCTPhIE, OKPYTJIbIE U IJIOCKKE, a TI0 (hopMe MTPOAOIBHOTO MPOQHIIS — HA
POBHBIE, BOJTHUCTHIC U 3y0YaThIe.

TanpBer (BOAOCIIMB) — JMHUA, COEIMHSIONIAS HAHOOJEE HU3KHE TOYKU IOJIHHEI,

OaJKu, OBparu M COBITJIAIOINIAs C THOM pycia peku (BooToKa). B mmaHe TampBer 0ObIYHO

NPECTABISET cO00M M3BWIMCTYIO JIMHUIO, B TPOAOJBHOM MpOo(uie — BOTHYTYIO, PEXE
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BBIITYKITYIO WM CTyHeH4Yaryro popMy. YuyacTku cryneHdaron ¢popmbsl npodusist coBmaaa-
IOT C TOPOraMH U BOJIOTIAaMH.

[logomBa (TI)IJ'IOBOﬁ IIIOB) — JIMHUA Hepem6a CKJIOHa HM)KC KOTOpOﬁ OH CTaHOBUTCA

0oJiee MOJIOTUM.

TepMuH «110/1011IBa» MpUMEHSIETCs i1 0003HAUYEHUS TIOJHOXKUM Trop, XOJIMOB, 00-
peiBOB U T.A. B ciydae teppacoBoro penbeda, JUHUIO MEpexojia yCcTymna K IUIONIAJIKe
Ha3bIBAIOT THIJIOBBIM ILIBOM TEPPACHI.

BbpoBka — nuHMS nepernda CKJIOHA, HUKE KOTOPOMl OH CTAaHOBUTCS OoJjiee KPYThIM
(meperuObI CKIIOHOB, Kpall Teppackl, IJ1aTO, OBPAroB U T.11.).

K uucny snemMeHTOB penbeda OTHOCAT M TOUKU, KOTOPbIE OOBIYHO XapaKTEPU3YIOT
MECTa MIePeCceUeHMs TeX WM MHBIX KAPKACHBIX JIMHUI.

N3BeCTHO AeCATh BUIOB HA3EMHBIX Y3JIOBBIX TOUEK:

— BEPILUHHBIE — TOYKH, UIMEIOLIIE HAauOOIbIINE a0COMIOTHBIE OTMETKH;

— Y3JIOBBIE — TOUKH IEPECEUEHUS] HECKOIBKUX BOAOPA3IEIbHBIX JUHUI (BOIOpa3Ie-
JIOB);

— TepeBajbHbIE (CEUIOBUIHBIE) — HU3IIME TOYKHU BOJOPA3IEIIOB, IEPECEKAIOLIHE
TaJIbBETH;

— YCTBhEBbIE — TOUKH BIAJICHUS PYYhEB, PEK B BOJHBIC IPOCTPAHCTBA,

— Pa3BUJIOYHBIE — TOUKH JICJICHUS TaJIbBETOB,

— IJICYEBbIE — TOUKH NIEPECEUEHUS BOJOPA3EIIOB (TAbBErOB) ¢ OpOBKaMU;

— JIOKTEBBIE — TOUKHU MEPECEUECHUS BOJOPA3/IEINIOB (TAIbBErOB) C MOIOIIBOI;

— MOBOPOTHBIE — TOUKU U3MEHEHHS BOJIOPA3/IEINIOB;

— NTyOMHHBIE — HAWHU3IINE TOYKH, PACTIOIOKEHHBIE B 3aMKHYTHIX BIIaIMHAX;

— MBICOBBIE — TOUKH I€PECEUEHUs C MOI0IIBAMH BO3BBIILIEHHOCTEH, pe3K0 U IIy0o-
KO BJIAIOLIMECS B BOJHOE MTPOCTPAHCTBO.

Takum oOpa3oM, penbed 3eMHON NOBEPXHOCTH CJIEIyeT MOHMMAaTh Kak B3aWMHOE

PACIIOJIOKEHUE JIMHUM, TOYEK U TUIOCKOCTEW 3€MHOM MOBEPXHOCTU B IPOCTPAHCTBE, pac-
CMaTPUBAEMOE MO OTHOIICHHIO K YPOBEHHOW MTOBEPXHOCTH.

dopmbl_pernbeda MPenCTaBIaIOT CO00H HM30JIMPOBAHHBIE HEPOBHOCTH CYIIH, JTHA

OKeaHOB M Mopei. OHM XapaKTepU3yIOTCS TEMH WM UHBIMH OCOOCHHOCTSIMU BHEIIIHETO
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BUJA, pa3MepaMH U POUCXOKACHUEM (T€HE3HCOM).

[To BHemHUM (MOP(HOIIOTHYECKHM) OCOOCHHOCTSM W B3aWMHOMY COYETAHUIO BCE
dbopmbl perbeda MOXKHO TIOJPA3ACTHUTh Ha CIICIYIOIIUE TPYIIIbI: TIOJI0KUTEIBHBIE H OTPHU-
HaTeNbHbIe, 3AMKHYTHIE U HE3aMKHYTBIE, TPOCTHIE U CJIOXKHBIE.

Oo6pa3zoBanue popm penbeda B pazIMUHBIX MPUPOJIHBIX YCIOBUAX, HA Pa3IMUHBIX
CTQIUAX Pa3BUTHs MPHUBOAHUT K OOJBIIIOMY pPa3HOOOPAa3WI0 WX, TOATOMY IS W3y4CHHUS

3TUX (hopM HE0OX0AMMa UX KIaCCU(PHUKALIUS.

5.2. Knaccudukanus gopm peabeda

B reomopdonorun Hanbosbliee 3HaYeHHE UMEET TeHeTHYecKas Kiaccudukanus,
pa3paboTaHHasi HA OCHOBE OOLTHOCTU TIPOUCXOKICHHUSI.

K uncny ocHOBHBIX (hakTOpOB, YIPaBISIOMIMX MPOLECCaMH pelibe(poodpa3oBaHMs,
CIIeTyeT OTHECTH TeKTOHMUECKHIE ABIKEHHUS 36MHOM KOPBI U KITUMAT.

[lepBbie cO31at0T IEPBUYHBIE HEPOBHOCTHU 3€MHOM MIOBEPXHOCTHU (9HIOTE€HHbIE (PaK-
TOpPBI), BTOPOW — BEIPABHUBAIOT 3€MHYIO MOBEPXHOCTh. [109TOMyY B reHeTH4ecKOi Kiaccu-
dukarmmu hopm penbeda ux, mpexke BCero, MoApa3aessSioT Ha TPYIIbI B 3aBUCHMOCTH OT
peo0IIaAaoIIero S3HA0TEHHOTO WK SK30T€HHOT0 (pakTopa.

®opmsl penbeda, MPEUMYIIECTBEHHO 00YCIOBIEHHBIE HAOTC€HHBIMU (DAKTOpaMHu.

1. ®opmbl penbeda, 00yCIOBICHHBIE MOJIOIBIMU TEKTOHUIECKUMH JBIKEHHUSIMU.

2. CtpykrypHbIe (GOpPMBI penbeda.

3. Bynkanuueckue hopmbl penbeda.

4. I'psizeBynkanndeckre (opMbl penbeda.

®opMel penbeda, TPEeUMYIIECTBEHHO 00YCIOBIEHHBIE 3K30I€HHBIMU MPOLIECCAMU:
JIeSITEIbHOCTHIO TIOBEPXHOCTHBIX TEKYUUX BOJI ((pIroBHANIBHBIC); CHIIAaMU TPABUTAINN; JCS-
TEJILHOCTBIO CHETa (HUBAJIBHBIC) U JIbJIA; NEATEIBHOCTBIO TAJBIX JICTHUKOBBIX BOJ; Pa3BU-
THEM BEYHON Mep3JI0Thl; OOpa30BaHHBIE COBMECTHBIM JCHCTBHEM HUBAIBHBIX, CO-
JTU(ITFOKIUOHHBIX ¥ TPAaBUTALMOHHBIX MPOIECCOB; NEATEIBHOCTbIO MOPCKHX U O3€PHBIX
BO/JI; COBOKYITHBIM JICWCTBHEM J0JIOBBIX, (DIIFOBUAIBHBIX U TPABUTALIMOHHBIX MPOLIECCOB B
YCTIOBUSIX 3aCyIUIMBOTO KIMMATa; ACATEILHOCTHIO BETPa; JCSTENbHOCTHIO TOA3EMHBIX

BOA, ACATCIIbHOCTBIO paCTeHI/II)'I H )XUBOTHBIX, JCATCIBHOCTBIO YCIJIIOBCKA.
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Jliia reone3un OoJbIioe 3HaYeHne nMeeT Kiaccudukaims GopM penbeda 1o ux Ko-
JIMYECTBEHHBIM XapaKTEPUCTUKaM (pa3Mepam, BBICOTE€ W JIp.), T.e. MopdomeTpruecKas
KJ1acCU(pUKaIISI.

Omna BKIIIOYaeT B ce0e ceMb TPYIIIL.

1. Benuuaiinue (mwiaHetapHbie (OpMbl). XapaKTEpU3YIOTCS IUIONIAIABI0 B COTHH

TBICSY M MJTH. KM2. PasHuIa B a0COmoTHBIX oTMeTkax 2500-6500 u Goee MmeTpoB. IToso-
KUTETbHBIE ()OPMBI — MATEPUKH, OTPHUIIATEIbHBIC — BIAIUHBI OKEaHOB. DOPMBI MOTYT
OBITh OTPaXKEHBI TOJHOCTBIO MJIM KPYMHBIMUA YacCTSAIMHU Ha TJ00yce MM KapTaxX MEJIKOIro
Maciuraoa.

2. Kpynneiimme (mera) dopmel. [lmomaan GopM B ITECATKH U COTHH THICSTY KM2.

Paznuna B abcomoTHbIX 0TMETKaX — 4-5 ThIC. MeTpoB. [lonoxkuTensHbie HOpMBI — TOpHBIC
CTpaHbl, CPESAMHHO-OKCAHNIECKHE XPEOThI; OTPHUIIATENbHbIC — OOIUPHBIC pABHUHBI U BITa-
JTuHBI MaTepuKoB. [ToHoCThIO opMBbI 0TOOpaskatoTcst Ha kaprax Macirrada 1:10 000 000,
a yactu Ha juctax mMacirrada 1:1000 000.

3. Kpynnble (Makpo) Ghopmbl. Onpeensorcs IIOmaasIMi B COTHA ThICAY kM2, Pas-

Hulla B abcomoTHbIXx otMeTkax jgocturaer 2000 m. IMomoxkutensHbie GOpMBI — TOpHBIC
XpeOThI, OTACIBHBIC KPYITHBIE TUIATO; OTPHUIIATEIIbHBIC — KPYITHBIC PEUHBIC TOJIMHBI M BIIa-
JIUHBI, TIyOOKOBOHBIE kenoba. dDopmbl penbeda 3TOM TPYIIBI TOCTATOYHO HATIISTHO
otoOpakarorcst Ha kaprax maciraba 1:1000 000, a mepenada OTIENBHBIX JI€TaNICH MTPOU3-
BOJUTCA Ha Kapte Macirabda 1:200 000 — 1:50 000.

4, Cpeanne (Me30) (popMbl. 3aHMMAIOT ILIOIIAAN, UCUUCISIEMbIE COTHIMH M THICS-

yamu kM2, Pasauna abeomotaeix otMeTok — 200-300 M (uarie MeTphl ¥ AECATKH METPOB).
[TonmoxxuTensHbIe (HOPMBI: TEPPACHI TOJUH, 03bI, IPYMIIMHBI, OTPUIIATEIILHBIC — KPYITHBIC
0anKu, OBparu, KapcToBbie BOpoHKU. DopMbI penbeda cocTaBIsIIOT OCHOBHOE CO/IEPIKaHNE

kapt macmrabos 1:50 000-1:25 000.

5. Menkue (Mukpo) dopmbl. XapaKTepU3yIOTCS TUIOMAASIMH, COCTABIISIONIUMHI

€IMHULBI, IECATKH, PEXKE COTHH KM2, PasHOCTB BBICOT U3MEPSAETCS METPAMH, PEXKE JECT-
kaMu MeTpoB. [looxkuTenbHBIC GOPMBI — IPUPYCIIOBBIC BajIbl, KOHYCBI BEIHOCA OBPAroB 1
0anok, MenKue OapxaHbl; OTPUIATETIHHBIE — MTPOMOUHEI, CY(h(HO3MOHHBIE BIAJUHBI, Kap-

CTOBbIE BOPOHKH. DTU (POpMBI penbeda COCTaBIAIOT OCHOBHOE COJIepKaHue Tonorpadpuye-
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ckux kapT Macmrada 1:10 000.

6. Ouenb Menkue (HaHO) OPMBI. 3aHUMAFOT TIJIOIA/IN, UCYUCIISIEMbIC KBAAPATHbI-

MU METpaMH U AenuMeTpaMu. OTHOCUTENbHBIE BBICOTHI OT JEIMMETPOB JI0 JBYX METPOB.
[TonmoxxutensHbie (POPMBI — OONOTHBIE KOYKH;, OTPHUIIATEIIbHBIE — BOAOPOWHBL. BONbITHH-
cTBO (hopM OTOOpaxaeTcsi Ha KapTax KPyMHBIX MAacCIITa0OB U IJIaHaX.

7. Menpuaitiie ¢dbopMbl (Tororpaduyeckas mepoxoBaToCTh), — KBaJIpaTHbIC CaH-

TUMETPBI U JeunuMeTpsl. [IpeBbiiieHns — neruMeTpsl 1 caHTUMETphl. Ha kapTax He n300-

PaXKarOTCA 1 YYUTBIBAIOTCA TOJIBKO ITPH IIPOU3BOACTBC TOUYHBIX I'COACINICCKHX pa60T.

5.3. O0mas xapaKkTeprucTHKA TUIIOB peJibeda

CtpoeHue 3eMHON NOBEPXHOCTH OTJIMYAeTCs OOJbIIMM pa3sHooOpazueM. OJHAKO
BCET/1a MOKHO HaTu (hOpMbI, CXOJHBIE 110 BHELTHEMY OOJIMKY U IO MPOUCXOXKACHUIO, KO-
TOpBIE 3aKOHOMEPHO IMOBTOPSIIOTCA Ha OINPENEICHHON TEPPUTOPUU M SIBISIFOTCSA JJISl HEe
TUNMUYHBIMU. [10100HBIE coYeTaHus OTHOPOAHBIX MO BHEUIHUM MpPU3HAKAM U IPOUCXOXK-
JEHHIO (POPM 3eMHOM MOBEPXHOCTH HA3bIBAIOT TUIIAMH peibeda.

['naBHBIE BHELIHKME MPU3HAKU pelbeda: xapakrep ero (opM, BbICOTa HaJl YPOBHEM
MOpsI U OTHOCUTENIbHAS BbICOTA WM ITyOMHa pacuieHeHus. [lo 3TuM nmokaszarensM Bble-
JISieTCsl penibed) paBHUHHBIN, XOJIMUCTBINA U TOPHBIIA.

PaBHMHaMH Ha3bIBAIOT IUIOIIAAN, HA KOTOPHIX KOJIEOAHUS BBICOT U YKJIOHBI IOBEPX-
HOCTH OYEHb MaJIbI.

PaBHUHBI OBIBAIOT: HAKJIOHHBIE — C HE3HAYUTEIIbHBIM HAKIOHOM B OJHY CTOPOHY;
BOTHYTBIE — C HAKJIOHOM CO BCEX CTOPOH K CEpEeIMHE; W BOJHHUCTBIE — C KOJEOaHUAMU
HaKJIOHA TO B OJIHY, TO B JIPYI'YIO CTOPOHY M Y€pEIOBAaHHEM IJIOCKHX BO3BBIIIEHHOCTEN U
NOBBILICHNI TTIOBEPXHOCTH.

ITo BbICOTE HaJl YPOBHEM MOPS YCIOBHO BBIIEISIOT CJIEAYIOUINE PABHUHBIL:

— HU3MEHHBIE — ¢ a0COJIFOTHOM BhIcOTOM 710 200 M;

— BO3BBIIIIEHHBIE (TJ1aT0) — ¢ BbicoTaMu A0 500 Mm;

— HaropHele — ¢ Beicotamu 6osee 500 m.
XOJIMUCTBIM Ha3bIBAIOT pebed) C OTHOCUTENbHBIMU BbicOTaMU 110 200 M. Xoambl
HEpEIKO UMEIOT (POPMY BBITSIHYTHIX TPSi/I WIIM YBAJIOB M COOTBETCTBEHHO 00Pa3yIOT IrpsI0-

BbII WJIM XOJMUCTBIA penibed. B 3aBUCHMOCTH OT BBICOTBHI XOJMOB PA3IMYaIOT peiibed
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KPYIHOXOJIMHUCTBIN, CPEAHEXOJIMHUCTBIN U MEJIKOXOJIMUCTBIH.

['opHBIM Ha3bIBaeTcs penbed, HEPOBHOCTH KOTOPOTO MPEBBIIIAIOT OTHOCUTEIBHYIO

BbicoTy 200 M. Ilo dhopme, aGCOMIOTHON M OTHOCUTENHLHON BBICOTE FOPHBIN penbed moi-

pa3NeNAOT Ha CJICAYIOIIUE TUIbl: BHICOKOTOPHBIN (AJIbIMUICKUN) THI, CPEIHETOPHBIA U

HM3KOTOPHBIM TUIIEI.

Mopdosorusi paBHUHHOTO, XOJIMUCTOTO U TOPHOTO penbeda Jaeko He ucUeprbiBa-
eTcsl MPUBEJICHHBIMU XapakTepucTukaMu. OHa BO MHOTOM OIPEIENSeTCs OCOOCHHOCTSIMU
reoMopOJIOTHYECKOTO CTPOCHUSI TEPPUTOPUU U, MPEKIE BCETO, YCIOBUSIMH 3aJICraHUs
TOPHBIX TOPO/I.
Hanbonee xapakTepHbI ClIEAYIONIE YeThIpe POPMBI 3aJIeTaHUs CIIOEB:
1) HeHapyIICHHOE FOPU3OHTAIBHOE 3aJICTaHuE;
2) crmaboHapyIIEHHOE TOPU3OHTABHOE 3aJleraHie — CIIOM UMEIOT IOJIOTOe U CO-
IJIACHOE TaJICHHUE;

3) ckiagyaToe 3aJeraHue — CJIOM CMSTHI B CKIIA IKH;

4) ckIaI4aTo-cOPOCOBOE 3aJICTaHUE — CIIOM CMSATHI B CKJIAJKH M CMEIICHBI OTHOCH-
TEJILHO JIPYT Apyra.

Xapakrtep 3ajeraHusi CII0EB HaXOJUT SIPKOE BhIpakKeHUE B popMmax penbeda npu ux
HPO3MOHHOM PaCUICHEHUH U, 0COOEHHO B TEX CIydasiX, KOrja UMeeTcs YyepeoBaHue Cio-
€B PA3JIMYHON TUNIOTHOCTH U Pa3IMYHOMN CONPOTHUBIISIEMOCTH Pa3MbIBY.

Takue cneunduueckue GopMbl penbeda, 0OyCIOBICHHbIE 3aJIETaHUEM CIIOEB pa3-
JIMYHOM IJIOTHOCTH, T.€. T€0JIOIMYECKUM CTPOCHUEM, Ha3bIBAIOTCS CTPYKTYPHBIMU.

B ycnoBusix HEHapyIIEHHOTO TOPU30HTAILHOTO 3aJIETaHHS CIIOEB TIPU SPO3UOHHOM
pacusieHeHuH o00pa3yloTcsl BOJOPA3JeNbHBIE BO3BBIIIEHHOCTH (TUIATO, IIOCKOTOPHS).
CKJIOHBI BO3BBIIIEHHOCTH HEPEAKO CTYNEHYAThbIe, KaXasi CTylIeHb COOTBETCTBYET BBIXOIY
Ha MTOBEPXHOCTH TBEPOTO IJIacTa.

B ycnoBusix c1abo HapylIEHHBIX CJIOEB MPU 3PO3UMOHHOM pPAcUIEHEHHWH, B MECTax
BBIX0JIa IJIOTHBIX CJIOEB 00pPa3yIOTCs XapaKTepHbIE CTPYKTYpHbIE (popmbl penbeda, Ha3bI-
BaeMble kKyactamu. OHM OOBIYHO pa3/eiieHbl JOTUHAMH, 3AJI0KUBIIIUMUCS B O0JIee MATKHX,
Jlerye pa3mMbIBaeMbIX opoaax. KyacTbl 00bIYHO UMEIOT HECUMMETPUYHOE CTPOCHUE.

B YCIOBMAX CKJIAA4YaToro 3aJicraHus IMpU 4CpCaOBaHMU IIPABUIIbHBIX CKJIAAOK BbI-
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MYKJIOW (aHTUKJIMHAIN) U BOTHYTOW (CHHKJIMHAIN) (OPMBI, TIPH 3PO3HOHHOM paCUJICHE-

HHUH Yalle BCero 00pa3yroTcs aHTUKIMHAIBHBIE XPEOThI C IMIUPOKUM OKPYTJIBIM IpeOHEM,

MOHOKJIMHAJIbHBIE XPEOThl C OCTPHIM IPeOHEM U aCCUMETPUYHBIM MOMEPEYHbIM Mpodu-

JICM; IIPOAOJILHBIC CHMHKIIMHAJIBHBIC MOJMHBI C CUMMCTPHUYHBIM ITOIICPCHHBIM HpOCbI/IJ'IeM;

ACCMMCTPHUYIHBIC MOHOKJIMHAJIBHBIC JOJIMHBI.

B ycnoBusix ckiaquaTto-cOpOCOBOrO 3ajieraHus CJIOEB, KpOME IepeUHCICHHBIX
dopm penbeda, BcTpedaroTes Takxke (POpMbI, KOTOpbIe 00pa30BaINCh B PE3yNIbTaTe BEPTHU-
KaJbHBIX CMEIICHUH CJIOEB (MMOJHATUN U OMYyCKAaHUMN) ¢ pa3pbiBaMu Mexay HuMu. OOpa-

3yIOTCSl TOPCThl U rpabenbl. [locnennue B ropax OOBIYHO 3aHITHI peKaMH M O3€paMHu,

OKOHTYPEHHBIMH METIKUMH CTYIICHSMH U CKJIOHAMU C yCTYTIaMHU.

Takum 00pa3oM, Ie0JIOTUYECKOE CTPOEHHWE MECTHOCTH OIpenenseT o0pa3oBaHHE
Pa3IMYHBIX W IAPOKO PACHPOCTPAHEHHBIX CTPYKTYPHBIX (hOpM, XapaKTEePHBIX I pa3-
JIMYHBIX TUTIOB penbeda. M3 aToro cnemyer, uTo gaxke oOI1iee MpecTaBIeHUue O reoIoru-
YECKOM CTPOCHUHU paliOHa OKa3bIBAET 3HAUUTEIILHYIO MOMOII MPU OLIEHKE W300paskeHUs
penbeda Ha TororpaduyecKoi kapre.

Penbed 3eMHOI MOBEPXHOCTH OIpPENENIETCS HE TOJIBKO JIBUKEHUEM 3€MHOM KOPBI
(TEeKTOHMKON) W XapaKTepOM 3aJICTaHHs TUIACTOB, HO WM JCATEIBHOCTHIO BTOPOU TPYIIITHI
dakTopoB — BHemHUX (IK30reHHBIX). [lociennue 3HAYMTETHHO TPEOOPA30BHIBAIOT TIEP-
BUYHBIE (TEKTOHUYECKHE) (POPMBI M CHIIBHO YCIIOKHSIOT UX CTPOCHUE.

K stum (akropaMm OTHOCHTCS AEATENHHOCTh BOJHBIX MOTOKOB (BPEMEHHBIX U TI0-
CTOSTHHBIX) MOpPEH, 03€p, JETHUKOB, TAJIbIX JIAHUKOBBIX BOJI, MOJ3EMHBIX BOJI, BETpa U
npyruX. JlearenbHOCTh ATUX (PAKTOPOB MPOSBISECTCS B TOM, YTO B OJTHUX MECTaX TOPHBIC
TIOPO/IBI, 3aJICTAIOIINE HA TIOBEPXHOCTH 3eMJTH, Pa3pyIIatOTCs, Pa3MBIBAIOTCS M BBIHOCSITCS
U3 JAHHOTO paiioHa B JAPYTOi, T/ie OHM OTJIaratoTcs W, HAKaIIMBasCh, YacTO JOCTUTAIOT
OOJBIIION MOIITHOCTH, TIPOXOIs, TAKMM 00pa3oM, CTaJIUU THIIEPTeHe3a, CCTUMEHTOTEHE3a 1
JareHesa.

[Iporiecchl pa3pyiieHus: HOCSIT Ha3BaHUE dPO3UH (MK B O0JIee MTUPOKOM CMBICIIE —
NEHYIAINN ), @ HAKOTJICHHUS — aKKyMYJISIIuH. B miporiecce 3po3un Wi JCHYAAuA penbed
pacuJIeHseTCsI, BO3BBIIIICHUS BCE OOJIBITIE M OOJIBIIE PA3PYyMIAIOTCS U C TEYCHUEM BPEMEHU

BbIpAaBHUBAIOTCS (Ipollecc NeHeryieHn3auuu). Takol penbed Ha3bIBaeTCs 3PO3HMOHHBIM
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WIH JIEHYTAlMOHHBIM.

B npornecce akkyMyJisiliid MPOUCXOJIUT 3aMOTHEHUE MOHUKEHUN PBIXJIBIMU TOPO-
JTaMH, TIEPEHOCUMBIMH CO CTOPOHBI, 1 00pa30BaHKE MPEUMYIIIECTBEHHO PABHUHHOTO PEllb-
eda, Ha3BIBAEMOTO aKKYMYJIATUBHBIM.

B cootBeTcTBUM C TeM, Kakoil (pakTop (areHT) MPOU3BOAUT 3PO3UI0 WM aKKYMYJIsi-
U0, PA3IMYaloT (OPMbI BOJHO-3PO3UOHHBIE WM BOJIHO-aKKYMYIISITUBHBIC, JIEITHUKOBO-
SPO3UOHHBIE U JICTHUKOBO-aKKYMYJISITUBHBIC U T.I.

Tam, T1Ie NesITeNbHOCTh MOBEPXHOCTHBIX U TIOJ3EMHBIX BOJ| MPOUCXOAUT B PACTBO-
PUMBIX MOPOJaxX (M3BECTHSKAX, JOJOMUTAX U JP.), 00pa3yloTCs CBOCOOpa3HbIE MyCTOTHI
(xapcToBbie (hOpMbI penbeda).

OnucaHHbIE BBIIIE PABHUHHBIN, XOJIMUCTHIA U TOPHBIN pelibedbl MOTYT OBITH pa3-
JIMYHOTO TIPOUCXOXKICHHUS, a CJIE0BATEIbHO, U UMETh Pa3Hbie (DOPMBI.

PaBHUHBI IO CBOEMY MTPOUCXOKICHUIO ObIBAIOT:

— MOPCKHEC aKKYMVYJIITHBHBIC — O6p33YI-OTC$I B PC3YJILTATC TPAHCI'PCCCHUU JHA OKCAHA,

— PCYHBIC aKKYMVIIITHUBHBIC — 06pa3y10Tc;1 B PE3YJILTATC TCKTOHUYCCKUX HOI[H}ITI/Iﬁ

Y OITyCKaHWH;

— BOJHO-JICAHUKOBBIC AKKYMVIIITUBHBIC — O6pa3YIOTC$I B PC3yJIbTaTC TasdHUA

JICJTHUKOB;

— 03€pHO-aKKyMYJISITUBHbIE — YYaCTKH IJIOCKUX JHUIL OBIBLIMX O3€P;

— HaropHble aKKyMYJISITUBHBbIE — OOpa3ylOTCS B peE3yJibTaTe pa3pylIeHUs U
HAaKOIUIEHUSI MaTEpUAJIOB;

— BYJIKAHUYECKHE — PE3YIIBTAT AEATEIIBHOCTH U Pa3pyILLICHHS BYJIKAHOB;

— OCTaTOYHBIC — PE3YNBTAT ACHYAALMN 36MHOU TOBEPXHOCTH;

— abpa3uoHHbIE — Pe3yJIbTaT BO31EUCTBUS MOPCKHUX BOJIH.

XoaMUCTBIN penbed MO MPOUCXOKIACHUIO ObIBACT: BOAHO-IPO3UOHHBIN; JIETHU-
KOBO-2PO3UOHHBIN; BETPOBOU U BYJIKAHUYECKUM.

["opHBIii penbed MO MPOUCXOXKICHUIO OBIBACT: IPO3NOHHO-TEKTOHHYECKUH, IPO-

3MOHHBIN (3PO3MOHHO-CKIIAIYAThIA U 3PO3UOHHO-TIILIOOBBIN) U BYJKAHUYECKUH.
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5.4. Tunsl peabeda
5.4.1. X0JMHCTO-MOPEHHBII pesibed

XOIMHCTO-MOPEHHBIN penbed 00pa3oBajics B pe3yibraTe aKKyMYJIATUBHOM Jes-
TEJIBHOCTU JPEBHETO JIEAHUKA, OTJIOKMBLIETO MHOT'O PBIXJIOTO MaTepualia, riIaBHbIM o0pa-
30M, HECJIOMCTOTO CYIJIMHKA C BaJlyHaMH. JTOT THII peibeda Xxapakrepusyercss oOmImeM
XOJIMOB U TTIOHWKEHUH, pa3HOOOPA3HBIX 10 BEIMUUHE U OUYEPTAHUSIM, IPUYEM TOHMKEHUS
OoJIbIIEH YacThIO 3a00JI0YCHBI.

MopeHHBIl penbed OTINYaeTcss pazHooOpa3reM CBOMX (OPM U OTCYTCTBUEM SICHO
BBIPaKEHHOHN 3aKOHOMEPHOCTBIO B UX pacnpeaeaeHuu. TUIMHYHBIMU (popMaMu MOPEHHOT'O

peﬂbe(ba SIBIISIFOTCSI XOJIMBI M 3a0aJiuHEL. Pacrojararorcss oHu 6GCHOp$II[OIIHO )41 I/I306pa)KC-

HYE UX JOCTAaTOYHO TPYAHO.
PaznnuaroT HECKOJIBKO THUIIOB XOJIMOB, B 3aBUCUMOCTH OT MX (DOpPMBI, pa3MepoB U
BHYTPEHHETO CTPOECHMS.

MopeHHBIE XOJIMBI UMEIOT TJIOCKYIO WM BBITYKIIYIO BEPIIMHY, OT KOTOPOM BO BCE

CTOPOHBI MMAJAI0T CKJIOHBI, UMEIOUINE TOJIBKO B BEPXHEW YacTH BBITYKIYyIO QopMmy, a Ha
OCTQJIbHOM TMPOTSHKEHUH NPSIMYI0 WIHM C€1a00 BOTHYTYIO C HEOOJIBIIMMH IEeperudamu.
Cpenusisi KpyTu3Ha CKJIOHOB — 2-3°, B OTAENBHBIX MecTax J10 8-10°. B muiane MopeHHbIE
XOJIMBI YaIle BCEro HMMEIOT OKpYIJble ouepTaHusi. OTHOCUTENbHAs BBICOTA MOPEHHBIX
XOJIMOB M3MeHseTcs oT 5 10 30 u GoJree METpOB.

O3Bl — y3KH€ BBITSHYTHIC TPSIIbI, CIIO’KEHHBIC CIOUCTHIM MECYaHO-BATYHHBIM MaTe-
puaiom. [1o Buay 0361 HAMOMUHAIOT KEJIE3HOAOPOKHBIE HACKINU, UMEIOT Y3KUM IpeOeHb U
KpyThie ckioHbl (10 30-40°). Ux oTHOCUTENnbHas BhicoTa B cpeaHeM — 10-25 M, mmpuHa
ocHoBanus — oT 40 1o 100 M, 1MHA TOCTUTAET HECKOIBKUX KUIOMETpoB (110 40 km). Xo-

POIIIO COXPAHUBILIKECS 03bI JIETKO OMPEACISIOTCS Ha MECTHOCTH (puc. 16).
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Puc. 16

Kambl - KpynHbI€ XOJIMBI HETIPaBUJIBHOM, OOJIBIIIEH YaCThI0 OKPYTJIOM POPMBI, CIIO-
KCHHBIE CIIOUCTBHIM MaTepuasioM (TJIIMHOW, TIECKOM C BKJIIOYCHHEM BalyHOB). CKIIOHBI MX
JIOBOJILHO KpyThIe - 15 - 20° u 60omee, oTHOocuTenbHAS BbicoTa X — OT 10 — 15 10 40 M.

JIpyMJIMHBI — MPOJIOJITOBATO-OBAJIbHBIE, HEBBICOKHUE XOJIMBI. JIMHHAs OCh XOJ-
MOB BBITSIHYTa B HAIPaBJICHUU OBIBILErO JBM)KEHUS JieAHHKA. Dopma KyNoJOBUAHAS,
aCUMMETPHUYHAsI, C BEPIIMHON, CMEIIEHHOW K OJTHOMY KOHILy ApymiiMHa. /[JIMHAa OCHO-
BaHus 0,5-2 KM, mMprHa OOBIKHOBEHHO B 3-5 pa3 MeHbllIEe JUIMHBI. BpicoTa X0IMOB KO-

nebnercst OT HeCKOJIbKUX MeTpoB 10 20-40 M (puc. 17).

Puc. 17

Hapsany ¢ xonmMamMu B MOpEHHOM penbede IUPOKO PACIPOCTPAHEHbI 3alaJvHbI U
70x0uHbl. Hebonbiue 3anainHbl 0OBIYHO MPEACTABIAIOT COO0H MIOCKHE 3aMKHYThIE WIIH

OTKPBITBIC ITOHMKCHHUA OT HCCKOJIBKUX JCCATKOB OO0 COTHU U Ooitee MCTPOB B JUAMCTPC.
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OTKpBITHIE 3aMaqHBI OOBIYHO CITY’KaT BEPIIMHAMU JIOKOWH WU JOJIMH BOJIOTOKOB. J{HU-
I1Ie 3aIla/IMH, KaK MPaBuIIo, 3a00JI0YCHBI WJTH 3aHSTHI TyTOBOH PaCTHTEIBHOCTHIO.

JIo>)xOWHBI JOCTUTAIOT HECKOJIBKUX KAJIOMETPOB B MOMEPEYHUKE M UMEIOT CaMble
pa3HooOpa3HbIie ouepTaHusl. MHOTHE M3 HUX HEPEAKO MOTHOCTHIO MM YaCTHYHO 3aHsI-
ThI 03€paMH, OKPY>KCHHBIMH 00J10TaMH. J[JTMHHBIC, BHITSHYTBIC JIOXKOMHBI YaCTO HMCIOT
BU/I IIUPOKUX JOJIMH, IO THY KOTOPBIX HEPEAKO MPOTEKAIOT peKu. OT HACTOSIINUX peU-
HBIX JOJIUH TaKue JIOKOWHBI OTIUYAIOTCS TEM, UTO IMUPUHA MX MO CPABHCHUIO C BEJIU-
YUHOW PEUYCK HECOM3MEpHUMa BeJIKa.

Peuku Bpe3aHbI B THO JIOKOMHBI HE3HAYUTEIHHO, UMEIOT OYEHB CJIa00e TCUCHUE.
JIHO 710°X0MH 0OBIYHO 3a00J0YCHO.

OuyeHb yacTo J0KOUHBI CYKasCh M PACIIMPSACH BHU3 10 TCUSHUIO PEK, 00Pa3yIoT
«03epOBUIHBICY» PACHIUPECHUS, CBUIECTEILCTBYIONIUE O TOM, YTO TaM, TJe TEIeph 03ep
HET, paHbIle, BO3MOXHO, OB BOJOEMBI, TIO3HEE 3aPOCIITUE WIIHA CITYIIICHHBIC PEKAMHU.

Cpenu BHemiHero Oecropsijika B MOPEHHOM peibede BBIACISIOTCS Ienu Oolee
BBICOKHX XOJIMOB W TSI/, BRITSHYTHIE Ha TeppUTOpHH bemapycu yarie Bcero B HaIlpaB-
JICHUU C CeBepa-3almajia Ha OT0-BOCTOK C OTKJIOHCHUSMH J0 HIUPOTHOTO M MEPHUINO-
HAJILHOT'0. DTH XOJIMBI M TPSJIBI 00Pa30BaAJIMCh Y Kpasi OTPOMHOTO M MOIIHOTO JIPEBHETO
JICTHUKA BO BPEMS OCTAHOBOK, IIPH €r0 OTCTYIICHWHW Ha CEBEP M CEBEpO-3arajl, BbI-
3BaHHOM OOINMM TasHUEM JICAHUKA BCIICICTBUE NOTCIUICHUSA KinMarta. HasbiBaroTcs

OHH KOHCYHO-MOPCHHBIMH T'pAJdaMH. Onu MNpOTATUBAIOTCA C IICPCPbIBAMH 4Yd4CTO Ha

OOJBIIINE PACCTOSIHUSA W BBIIEISIOTCS HaJ OKPYXaloled MECTHOCTBIO CBOEH BBICOTOM,
nocturass uHorna 40-60 m, u Oojee pe3KUMHU ouepTaHUSIMU. B mojoce KOHEYHO-
MOPEHHBIX TPSJl YaCThl KPYIHBIE XOJIMbI C KYIOJOBUIHBIMU BEPIIMHAMU U CKJIOHAMM
KpyTu3Ho# o 10-15°.

HenocpeacTBeHHO K CeBEpy M CEBEpO-3aMaay OT KOHEUHO-MOPEHHBIX T'psijl pac-
rojaraeTcs 0osiee HU3KHM M CTIIaKCHHBIA XOJIMHCTO-MOPEHHBIN penbed, 9acTo mpe-
CTaBJISIFOIIMN MOPEHHYIO PaBHUHY. MecTaMu 3/1€Ch BCTPEUAOTCS YYACTKA JPYMIMHHO-

ro penbeda. HemocpeACTBEHHO K 0Ty M IOro-3amajay OT TeX K€ TIPSl PacCTHIIAIOTCS
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MJIOCKHUE HAKJIOHHBIE PABHUHBI (3aHIPOBBIE MOJIS), CIIOAKEHHBIE TTECKaAMHU.

Cy1liecTBEHHBIMU  OCOOCHHOCTSIMH  XOJIMHCTO-MOPEHHOr0 penbeda, KOTOphIe
JOJDKEH YYUTHIBATh TEOC3UCT, BBHIMOJHSIOMNNA TOMOTPAPUIECKYI0 CHEMKY, CICAYyeT
CUUTATh:

— OTCYTCTBHUE COTJIAaCOBAaHHOCTU MEXAY pEeUHOM ceThio U popmamu penbeda, pe-
K U PyYbU OOTEKAIOT XOJMBI M TPS/BI, HE BPE3asiCh B HUX;

— O€CIIOpsIIOYHOCTh B PACHOJIOKEHUH OT/ICIBHBIX XOJIMOB U 3aMaJInH MEX1y HUMU;

— 000CO0JIEHHOCTH XOJIMOB;

— HaJIn4ue OOIIEH OPUEHTUPOBKHU (BBITSIHYTOCTH) XOJIMOB U MEXXOJIMOBBIX IO-
HIDKEHUU B OTIPE/ICJICHHOM HAMpaBJICHUU, 00YCIOBICHHON JIB)KCHUEM JICHUKA.

OCHOBHBIMHM KapKaCHBIMU JIMHUSIMA B MOPEHHOM pelbede cleayeT CuuTaTh Ju-
HUU TIOAOIIB U OpoBOK. [Ipu n300paxkeHnu Xo0JIMHUCTO-MOPEHHOTO penbeda He claeayeT
CTPEMUTBHCSI K UCKYCCTBEHHOMY COTJIACOBaHUIO Topu3oHTasei. CyliecTBeHHOE 3Haye-
HUE JUIS JTIy4IIed XapaKTepUCTUKA MOPEHHOTO pelibeda UMEET TaKKe MPaBUIIBHBIN IM0-
Ka3 MOHMKEHUN MEXITY XOJIMaMHM, 3aHATHIX O0JI0TaMU M MEJIKUMU O3epaMu, HEOOXO01u-

MO BO3MOJKHO OTUCTIMBCC BLIPUCOBBLIBATH Y3KHC MCIKI'PAAOBBIC ITIOHUKCHUS.

5.4.2. Jlo1uHHO-0aJ10UHbBIIi pesibed

JloJIMHHO-0AJIOUHBIN penbed SBIAETCS XapaKTepHON Pa3HOBUAHOCTHIO 3PO3UOH-
HOTO penbeda, GOPMBI KOTOPOTO CO3/AaHbl, TJIABHBIM 00pa3oM, IEUCTBUEM MOCTOSTHHBIX
WJIM BPEMEHHBIX BOJIOTOKOB — PEK, PYUbEB, XOTS TEKTOHHUKA TAK)KE UTPAET POJIb, HO BbI-
pakaeTcsi OHa B 0OIIEM MOAHITHH yYaCTKOB 3€MHOW KOPBI 0€3 sICHO 3aMeTHBIX Jedop-
MaIil MIaCTOB TOPHBIX TOPO/I.

OcHoBy 3TOr0 THMNA penbeda COCTaBISIET CETh JOJMH U OAIOK BMECTE C CEThIO

oBparos (puc.18).
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Puc. 18. JlonmuHaH0-0an049HbBIN penbed

B 3aBucuMoOCTH OT XapakTepa pa3MEIICHHsI MOJIOKHUTEIBHBIX U OTPHUIATSIIBHBIX
dbopm penbeda d3po3uMOHHAST CETh MOXKET UMETh B IJIAHE PA3TUYHBIN pUCyHOK. UTOOBI
MPaBUJIBLHO TIEPENaTh 3TY CETh, HAJ0 MEPBOHAYAILHO OIMPEACIIUTh, KAKOTO OHA THUIIA 110
XapaKTePy BETBIICHUS.

Jnst monuHHO-O0anoyHoro peibeda HamboJiee XapaKTepeH IPEBOBUAHBIA THUI
BETBJICHUS, TP KOTOPOM 3PO3MOHHASI CETh 00pa3yeT pUCYHOK (B IUIaHE), CXOIHBIN C
BETBJICHUEM JIepeBa. XOTS MOTYT BCTPETUTHCS MIEPUCTHIN (OOKOBBIC TOJIMHBI BIIAIAIOT B
TJIABHYIO IO/ OCTPBIM YIJIOM, YacTO MO OYEPEaH, TO C OJHOM, TO C IPYyroil CTOPOHBI; B
MeCTax BMAJCHHS TJIaBHAs JOJMHA M3THOAeTCs B CTOPOHY, MPOTHUBOIIOIOXKHYIO OOKO-
BOM) M CTBOJIOBBIN (TJIaBHAsI JTOJIMHA CIIPSIMJIEHA; C OOEUX KOHIIOB B HEE, MOYTH O]l
MPSIMBIM YTJIOM, BIIaJal0T OOKOBBIC IOJHHBI).

CreneHb MepeceueHHOCTH pelibeda onpeaessieTcss rIyOuHOM U TYCTOTOM 3PO3H-
onHoui cetu. [Ipu gonmHHO-0amouHOM penbede rIyorHa (BepTUKAIBHOE pacUICHEHUE)
YMEHBIIIAETCS TI0 TOJIMHAM M 0ajIKaM OT YCThEB K BEPXOBbBSIM.

[To dopme m cTeneHn pacwieHeHHUsS HauOoJiee TUITMYHBIMHU BOJIOpA3ACIIaMH J10-
JMHHO-0aJI09HOTO penbeda OyayT:

1. Bogopaznensl c1abo pacuieHEHHbIE, IIMPOKHE, MIIOCKHE, OBPAru U OaIKu pas-
BUTHI JIUIITH HA CKJIOHAX BOAOpa3/eioB. JloMnHHO-0aI0UHbIC TTOHMKEHUS TIIYOUHOM 110

25 M ¢ MOJIOTUMU CKJIIOHAMH 00pa3yroT ci1abo pa3BEeTBICHHYIO CeTh. MexOanouHbie
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POCTPAHCTBA — IJIOCKHUE, OOIIUI XapaKTep MECTHOCTH — PAaBHUHHBIMN.

2. Bonopasnensl pacuJIEHEHHbIE, MECTAMH COXPAHSIOUINE INIOCKUE, HEPA3MBIThIE
MOBEPXHOCTH, OBparu 1 0alKu Bpe3aroTcs JAJIeKO BriTyOb MOBEPXHOCTEH BOJIOPA3IEIIOB.
['mybuna pacuienenus — ot 25 no 100 M, oBpakHO-0aTOUHBIE CUCTEMBI PACTIONOKECHBI
peaKo: OOLIMPHBIE BOJIOPA3/C/IbHBIC MPOCTPAHCTBA HE PACUICHEHBI U OOBIYHO TpPE-
CTaBJISIOT COOOM IMIOCKUE PaBHUHBI.

3. Bomopaszzenbl, CUIbHO PACUJICHEHHBIE HA OTJEJBbHBIC XOJIMBI WJIA UMEIOIIUE
bopMy JUTMHHBIX, U3BUIUCTBIX TPsiJl, IJIOCKUE MOBEPXHOCTH MOUTH OTCYTCTBYIOT. OBpa-
I ¥ OallKi 4acToO MPOPE3ar0T BOJAOpa3Aesibl 1 BO MHOTMX MECTaX CMBIKAIOTCS CBOMMH
BepinHaMu. ['myOuna pacunenenus 10 200 M. OBpakHO-0a0YHBIE CUCTEMBI PACIIOJIO-
JKEHbI pesiko. boblas yacTh BOJOPAa3iesioB PACWICHEHa MHOTOUYHUCIEHHBIM OTBETBIICHU-
eM 0aJIoK, KOTOpbIE C IPOTUBOMOJIOKHBIX CTOPOH MOAXOASAT APYT K Apyry. Ilmockue Bo-
JOpa3/iebHbIC YYACTKU BCTPEUYAIOTCS B BUE OTACIBHBIX HEOOIBIINX IJIOMIAICH.

B palioHax rycToro 3po3MOHHOTO PacwJICHEHUs IMPU HAIMYHUH ILJIACTOB TOPHBIX
MOPO/JI, MPUMEPHO OJHOPOJHBIX B OTHOIICHUU COMPOTUBIIIEMOCTH Pa3MbIBY BOJIOpa3-
JIeIbHBIC MPOCTPAHCTBA UMEIOT OOBIKHOBEHHO XapaKTep yBaJIOB UM XOJIMOB.

Tam, rae HaOMOJAeTCs YepeOBaHME IJIACTOB FOPHBIX MOPOA € Pa3HOM COmpo-
TUBJIIEMOCTBIO Pa3MbIBY, pelibed) MpuoOpeTaeT CTyneH4YaThlid XapaKkTep — KaKaas CTy-
MEeHb PA3JIMYHON MIUPUHBI OTACIAETCS OT BBIIIE WM HIDKE JIeKallel 0ojee Win MeHee
KPYTBhIM YCTYTIOM.

B mpomecce cheMKH IONMMHHO-O0AIOYHOTO penbeda Teoe3ucTy HeoOXO0IuMO
YCTAHOBUTb!

— THUITBI JOJUHHO-0a7I0YHOM CETH,

— TYCTOTY W TJIyOMHY pacuJieHeHus penbeda;

— XapaKTep U HalpaBJICHUE BOJIOPA3ICIIOB;

— PacwIEHEHHOCTh CKJIOHOB JIOJIMH ¥ BOAOPA3/EJIOB OBparaM U MpOMOWHAMU;

— TUN ¥ CTPOEHUE JOJINH, 0aJIOK U OBPAros.

[TpaBunbHOE M300paXKEHUE FIPOZUOHHOTO pesbeda 3aBUCUT, MPEXKIE BCEro, OT TO-
ro, HACKOJIBKO MPaBAONOA00HO MOKa3aHbI JOJUHBI, 0aTKU U MEXIypEeUHbIe MMPOCTPAH-

ctBa. [loaToMy M300pakeHre AOIMHHO-0aJI0UHOTO penbeda cieyeT HaYuHATh C TOpHU-
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30HTaJIeH, BEIPMCOBBIBAIOIINX KapKacHbIE JTMHUH 3TUX (OPM: TalbBETd, BOJAOPA3AEIBI U
OpOBKH.

5.4.3 T'opHblii peabed

["opHBIid penbed OTIMYAETCS CIONKHBIM U PE3KUM PACUIICHEHUEM, MPE00IIalaHu-
€M KPYThIX CKJIOHOB U OOJILIITUX OTHOCUTENIbHBIX BBICOT, MpeBbiatomux 200 m.

['opHblii penbed OOBIUHO 3aHMMAET OOJBIIYIO IUIOMIAJL, B Mpeaeiaax KOTOPOM
IPOTATUBAIOTCS TOPHBIE XPeOThI, BO3BBIIIAIOTCA TOPHBIE MACCUBHI U y37b6l. OHU pacto-
JIararoTCsl B OMPEACICHHOM MOPSAJIKE U B COBOKYMHOCTH COCTABJISIIOT TOPHYIO CUCTEMY.
OCHOBOI1 3TOTO MOPSI/AKA SABIAECTCS 3aKOHOMEPHOCTD 3aJIETaHUs IJIACTOB TOPHBIX MOPO/I,
pa30UTHIX COpOCAaMU WJIM CMATBIX B CKIIAJIKH, KOTOPbIE OOBIYHO MPOCTUPAIOTCS B Ka-
KOM-HHOY/1b OIHOM OOIIIEM HaIlpaBJICHUU.

Cucrema pacrnonoxeHus XpeOTOB CBsA3aHa C XapaKTEPOM PACUICHEHHs] TOPHOTO
penbeda. PaznuyaroT Tpu TUIA pacuiIeHEHUs: paJAuaIbHbINA, IEPUCTHIA U peIIeTYaThIil.

[Tpu paguanbHOM pacwIeHEHUH XpeOThl paclolaraloTcsl B pa3IMuHbIX HaIpaBlie-
HUSAX OT OJIHOTO WJIM HECKOJIBKUX KPYIHBIX TOPHBIX y3710B. Ilocieqnue 3aHUMaroT LeH-
TpaJIbHOE MOJIOKEHUE U BBIACIAIOTCS CBOEH OOJIBIION BHICOTOW. DTOT TUIl pAaCUJICHEHMUS
O0COOEHHO XapaKTEPEH JIJIsl BYJIKAaHUYECKUX 00JIacTeil.

[Ipu mepucToM pacwieHEHUH OT IJIaBHOM TOPHOM IenH B 00€ CTOPOHBI MO OCT-
PBIM YIJIOM OTXOJST F'OPHBIE OTPOTH MEPBOTO MOPAJKA, OT KOTOPBIX, B CBOIO OYEPEb,
MOTYT OTXOAUTh OTPOTH BTOPOTO Mopsiaka u T.1. LleHTpanbHas oCh CUCTEMBI Yallle BCe-
ro NpsIMOJIMHEWHA, HO MOKET ObITh U U30THYTA.

[Ipu perieryaToM pacuiI€HEHUH TOPHBIE XPEOTHI MPOTITUBAIOTCS MaPaLIETBHO
JPYT IPYTy B HECKOJIBKO PSIIOB.

B ropHbIX cTpaHax AOJMHBI U MEXTOPHBIE KOTJIOBUHBI B OTHOIIEHUH K Halpas-
JICHUIO TOPHBIX XpeOTOB MOTYT ObITh MapajuieiabHble U nonepeunsie. [Ipogonbubie m0-
JIMHBI OPUEHTUPOBAHBI BAOJIb XPEOTOB, B MPOTHUBOIOJIOKHOCTD IONEPEUYHBIM OHU OoJiee
IIMPOKHUE, Yroj MaJleHUus UX MEHbIIE, CKIOHBI Oojiee mojoxe. [lonepeunbie TOMMHBI
OOBIYHO y3KHE, KPYTOCKJIOHHBIE, UMEIOT 3HAUYUTEIBHOE MaJICHHUE.

Pa3zButne ropHoro penseda HAET B HampaBieHUH paspyiieHus. OdepraHus

dbopm, Ipu ITOM, MEHEE PE3KUE, BEPIIMHBI OKPYTJIbIE, CKJIOHBI O0Jiee MOJIOTHE, a TOJIU-
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HBI OoJiee MHPOKUE. ITO 00yCIaBIMBAET Pa3IUYHbIE IEPEXO0/IbI OT OJHOTO TUIA TOPHO-
ro penbeda K Jpyromy.

['opel anprmiickoro tuma (puc.19) BOZHUKIM BCIEACTBHE OONBIIOTO TOTHSATHUS
3€MHOI KOpBI, B pe3ybTaTe KOTOPOTO MPOU3OILIO TITyOOKOE U CHUIIBHOE pacujeHEHHE
penbeda. AOGCOIOTHBIE BBHICOTHI TOp 3TOro Tuma oosraHo 6osiee 2500-3000 M, a oTHO-
cutensHoe TpeBbimieHHe 1000 M. BOMBIIMHCTBO TOp MOJHWMAETCS BBINIE CHETOBOM
TPaHMIIBI, a CIAEAOBATEIBHO, B (POPMUPOBAHUH MX TIOBEPXHOCTH UPE3BBIYAIHO BAKHYIO
POJIb UTPAIOT CHErOBOW TMOKPOB W JieMHUKH. OHM CO3JAI0T OCTphIe 3yOdaThie TpeOHU
XpeOTOB, pe3kue (POpMBI BEPIIHH, TUKOB, MUpaMU, Kapbl (IIMPKH), HAa CKIOHAX XpeO-

TOB U JISTHUKOBBIE IOJUHBI (TPOTH).

Puc. 19. Ansnmiickuii pensed

Haunbonee xapaktepubiMu opmamMu peibeda aabluiiCKOro TUMNA SBJISIIOTCS Kapbl
WM IUPKA W TPOTH. DTHU TOPHO-JICTHUKOBBIC ()OPMBI PACIPOCTPAaHEHBI B BEPIIMHHON
YaCTH IOp aJbIIMMCKOrO THUIIA.

CKJ10HBI BBICOKOTOPHBIX PaBHUH U XPEOTOB CIIOKEHBI IJIACTAMU MOPOJ pa3HOU
TBEPJIOCTH, KOTOPBIE B HEOJIMHAKOBOM CTETEHU MOABEPratoTCs pa3pylieHuto. Beixosl
TBEPJBIX TOPOJi 00pa3yrOT BBICTYIBI — PA3JIMYHOTO POJia CTYNEHU, IPUBBI, KAPHU3HI,
CKaJIbl, KOTOPbIE OYEHBb OCJIOXKHSIIOT KapTUHY pelibeda.

[Tpu n300paskeHnn TOp AIBIMUKUCKOTO TUIIA 0CO00€ BHUMAaHUE JODKHO OBIThH yie-
JeHo (hopmaM, 00sI3aHHBIM CBOMM BO3HUKHOBEHHMEM JEATEILHOCTH JICTHUKOB (TPOTOBBIC
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JIOJIMHBI, Kapbl, OCTpbIe 3yOuaThle rpeOHU, UTJIbl, HUILH, TMPAMUAJAIbHBIC BEPIIUHBI).

OcoOenHoctu 3THX (HOPM MPABHIBHO MEPEAAIOTCS TOPU3OHTAIAMU YTIIOBATOTO
PHUCYHKa C PE3KUMHU Meperudamu.

[Ipu u300paskeHUU BBICOKOTOPHOTO penbeda OOoNbIIoe 3HAUYCHUE MMEET TaKkKe
MPaBUJIBHBIN TTOKA3 TOPUZOHTAISIMU (DOPMBI CKIIOHOB, OCOOEHHO UX PE3KUX MEPEeTuOOoB,
CTYNEHEN, YCTYNOB U TEPpAC.

CpenneBbICOKHE TOPBI UMEIOT a0bcommoTHBIE BEICOTH 500-2000 M ¥ OTHOCUTEIH-
Hble B cpeaHeM He Oonee 1000 M. J[is BHEHTHEro o0aMKa 3THUX TOp XapakTepHa OKPYT-
J0cTh opM, 0OCOOEHHO B BEPIIMHHBIX 4YacTsX. CKIOHBI MX, YaCTO KPYThle€ BHU3Y U B
CpEIHEM IM05iCE, B NMPUBEPIIMHHBIX YACTAX CTAHOBSTCS MOJIOTMMHU M, IMOCTENEHHO 3a-
KPYIJISISICh, MEPEXOJAT B BepIIMHy. Takum oOpa3om, rpeOHEBbIe 4acTu XpeOTOB cpel-
HEBBICOKMX T'OpP MMEIOT BHJI OKPYIJIBIX WJIM IUIOCKUX CBOJOB, PACHaJarOIIUXCs 10 OCU
Ha psAJl OKPYIJIBIX, IUIOCKUX WM KYIOJIOBUIHBIX BepUIMH. JIeAHUKOBBIE JOPMBI pelibe-
¢a, KaKk CBUJETENN NPEKHUX OJIEICHEHU, €CIIU U HAOJII0JAI0TCs, TO PEIKO Ha OOJIBIINX
PACCTOSIHUSIX APYT OT APYyra, HE BHOCS CYIIECTBEHHBIX U3BMEHEHHI B 0OIINKA OOJIHK TOpP.
CpenHeBBICOKHE TOpbl OOBIYHO OJIEThI CIUIOIIHOIO KOPOK BBIBETPUBAHHUS C XOPOIIO
Pa3BUTBHIM PACTUTENBHBIM MOKPOBOM. KOpeHHbIE MOPOABI B BUAE CKal PEIKO BBIXOIAT
3J1eCh Ha MOBEPXHOCTb, OCOOCHHO B BEPIIMHHBIX YacTsax. CKajbl yallle BCTPEUaroTcs B
HIDKHHUX YacTAX TOp, I/i€ MPOSIBISIETCA AEATEIbHOCTh PEYHON 3pO3UH, YacTo o0yclaB-
JIMBAOLIEN ITOAMBIB CKJIOHOB JTOJIVH.

JIOoJIMHBI B CPETHEBBICOKMX IOpax IIUPE, YEM B BBICOKOTOPHBIX paiioHax. CKIIOHBI
UX MOJIOKE, HEPEIKO MEePEXOJAT B THO JTOJIMH, UMEIOT BOTHYTBIA MTPOQPHIIb.

Penbed cpenHEBBICOKHMX TOp MECTAMH MMEET CKAJIUCTBIA XapaKTep, CKIOHBI OT-
JMYAI0TCS KPYTU3HOM. DTO CBA3aHO OOBIYHO C BBIXOJAMU Ha MOBEPXHOCTh TBEPBIX T10-
PO/l UM C HETABHUMHU MOJHATHSIMU 36MHOW KOPBI, BBI3BABIIMMH TOBTOPHOE OoJiee pe3-
KO€ PACUJICHEHUE TOBEPXHOCTH YXKE CIIOKHUBILIUXCS CPEIHEBBICOKHUX TOP.

B cooTBeTcTBUM € XapaKTepOM CPEIHEBBICOKMX TOp MX H300pa)Ke€HHE JTOJIKHO
nepe1aBaThCs MIaBHBIMU, OKPYTIBIMU TOPU3OHTAISIMH. DTa 0COOEHHOCTh U300paKeHUs
CPEIHEBBICOKUX TOp HanboJiee SpKO BBICTYIAET MIPHU PUCOBKE TOPU3OHTANIEH MJIOCKUX U

OKpYTJIbIX rpeOHei. Jlyig n300pakeHus MEepBhIX XapaKTEPHbI Pa3peKEHHbIE TOPU3OHTA-
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JM, PE3KOCTh UX M3THMOOB B MECTax IMEpexo/a CO CKIOHA Ha rpeOeHb U CpaBHUTEIbHAs
NPSIMOJIMHEWHOCTh IIPU MEPECEYEHUU JIMHUIM TPEOHs; 111 BTOPBIX — YBEJIUYEHHUE 3aJ10-
KEHUSI MEX1y TOPU3OHTAIISIMU, BEIPUCOBBIBAIOIIMMHU BEPUINHBI, OTCYTCTBUE PE3KUX H3-
ru00B, OKPYTJIOCTh PUCYHKA.

[Tpu n300pa’keHUN CKJIOHOB CPEIHEBBICOKMX I'Op CIEIYEeT YYUTHIBaTh OCOOCH-
HOCTb UX CTPOEHUS; BBITYKIYIO (hOpMy (Uallle BCEro), 3HAUUTEIIbHYIO paCUIEHEHHOCTD
JOJIMHAMH U OBparaMi 1 aCHMMETPUYHOCTb.

Oco0eHHOCTBIO penbeda CPEeTHEBBICOKUX TIOp SIBISETCS HAJIMYUME MECTaMH CO-
XPaHUBIIUXCS BYJTKAaHUYECKUX (HOPM.

Crnenyer OTMETUTh, UTO B CPETHETOPHOM penbede Hapsay ¢ MATKUMH (opMaMu
MOTYT BCTPEUAThCSl TaKXKE U PEe3KUE (3a0CTPEHHBbIE BEPILIMHBI, OCTPbIE I'PEOHU, OTBEC-
HbI€, OOPBIBUCTHIE CKAJIBI U T.1.).

B cpenneropnom penbede JoauHHAas CETh UMEET OOBIYHO PELIETYaTOE CTPOCHUE.

B pe3ynbraTe BecbMa JUIMTENBHOTO MpOLIECCa Pa3pylIeHUs (ASHYy1allul) BEICOKUE
U CPEIHEBBICOTHBIE TOPBI MOCTENEHHO MPeoOpPa30BBIBAIOTCS, MPUOOPETAIOT YEPThI HU3-
KHX TOp, ¢ 0oJiee Cria)keHHbIMU CHMKEHHBIMU (popMaMu. B yclI0BHSAX MOTYITyCTHIHHOTO
KJIUMaTa B pe3yJibTaTe BbIBETPUBAHUSA, KOPPA3HH U Ae(IIsUUU TBEPABIX NOPOJ 00pa3yeT-

Cs1 CBOe0Opa3HbIi pebed), KOTOPHI HOCUT Ha3BaHHWE MEJIKOCONMOYHHMKA. J[JI1 Hero Xapak-

T€pHA UHTEHCUBHAs PACUJICHEHHOCTh HA TPYIIIBI IPpsij, X0JMOB, yBasioB 50-100 M oTHO-
CUTEIILHOM BBICOTBI C MATKUMHU OYepTaHUAMH GopM. ITH (HOpMBI perbeda pacroararT-
Csl, Ha TIEPBBINA B3MJISI, COBEPIICHHO OECTOPsA0YHO. TOJBKO MOCIe BHUMATEIBHOTO U3Y-
YEHUSI MECTHOCTH MOKHO TIOJIMETUTh HEKOTOPYIO CUCTEMY B CTPOCHUU pelibeda.

OTtaenbHbIE TPYNINBl COMOK «IOCAXKEHO» Ha OOIIEe BO3BBIIIEHHOE OCHOBAHHUE.
[Ipoctupanue u ¢popMa TakKMX OCHOBAHUI OOBIYHO COOTBETCTBYET OOIIEMY 3aJIETaHHUIO
IJIACTOB M TOPU3OHTAILHOMY PACWICHEHHIO MeCTHOCTH. O00co0IeHne X0IMOB U TS
Y4acTO CBSI3aHO C HEOJMHAKOBOW MPOYHOCTHIO TOPHBIX MTOPOI.

VYyacTku Mexay TpynrnamMu COMOK 3aHATHl OOMIMPHBIMUA TMOHMKEHHUsIMU. Bcioay
paccessHo MHOYKECTBO 3aMKHYTBIX KOTJIOBHH, IUTOCKHUX BIIQJUH, HEPEIKO C 03EPKAMH H
COJIOHYAKaMHU.

Cetb nonun ovenb peakas. [lo popme cBoeil 10MHBI B OOJBIIMHCTBE CIy4YacB
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NPEICTaBISIIOT MOHIKEHUSI ¢ KpailHe HEPOBHBIM MPOAOJIbHBIM MPOQUIEM U MOYTU HE
IIOXOKHA HA TUIIMYHBIE 3PO3UOHHBIE NONHMHBL. MHOIHE NOJMHBI OKAaHYMBAIOTCSA 3aMKHY-
TBIMU [TOHMKEHUSMU.

CKJI0HBI, BEPILIMHBI COMOK U MX MOJHOXKHS MMOKPBITHI clioeM 1mebHs. YacTo BeTpe-

Jar0TCsA pOCCHIIIN KPYIIHBIX KaMHEH.

5.4.4. CTpyKTYypHBIi pesbed

[InaTo Ha3BIBAIOT BO3BBIIMICHHOCTH C POBHOM MOBEPXHOCTHIO, OTPAaHUYEHHBIC C
KpaeB Oosiee WM MEHee BBIPAKCHHBIMH CKiIOHamH. [lociieqHue HepenKo MMEIOT BHUJT
BBICOKHX YCTYTIOB, HHOT/Ia CKAJIMCTBIX OOPHIBOB.

[1naTo u MIIOCKOTOPBS SBISIIOTCS OJHUM U3 BUAOB CTPYKTYPHOTO THITA peibeda u
o0pa3yloTcs B TE€X MECTax, IJI€ IJIACThl TOPHBIX MOPOJ JIeKAT TOPU3OHTAIBHO WM C
OYCHB CJIa0BIM HAKJIOHOM, a CaMbI€ BEPXHHUE M3 HUX HACTOJBKO TBEPIBIC, UTO C TPYIOM

nojiatoTes paspyuieHuto (puc. 20).

Puc. 20. CtpykTypHblii penbed (mpu ropu30HTATBHOM 3aJIETAHNH CIIOEB)

[InaTo 0oObuHO cnabo pacusieHeHbl. LleHTpanbHble YacTH 3aHSATHI MIIOCKOM BOJI-
HUCTOM WJIM XOJIMUCTOW paBHUHOW, Ha JOHE KOTOPOM BO3BBIIIAIOTCS OJUHOKHUE BEPILIU-
Hbl WJIM TPyNIbl BEPIIKUH. TOJBKO K KpasM IUIATO 3aMETHO BO3PACTAEeT T'yCTOTA M ITy-
OnHa pacwieHeHus. 37ech HAOMI0AeTCs YacTas BEChMa CJIOXKHAsl CETh TITyOOKHX, HO
KOPOTKHUX JOJIMH, TUIA KPYIHBIX OBPAroB WM YIIEIUH U KAHBOHOB C OYEHb KPYTHIMHU,
4acTO CKaJUCTBIMU CKJIOHAMH M KPYTO MaJaolUM JHOM. Mexay yUIenbs MU U OBpara-
MU BO3BBIIAIOTCS Y3KME YYaCTKH IUIATO, OTYICHEHHbIE, U30JIMPOBAHHBIE BBICOTHI NHO-

r/ia ¢ IIOCKOM (CTOJIOBOI) BEPIIMHOM, HO OYEHb YACTO OCTPHIE U KOHYCOBH/IHBIE.
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YyacTtku IJ1IaTO, KOTOPBIC BO3BLIIIAOTCA MCK/AY KaHbOHaMM, HMCHOT BHJI CTOJIO-
BBIX TOp C OoJice MM MEHEE 3HAUMTEIBHON I10 miomaan IJIOCKMMH BEPIOIMHAMHU, CO-
XPaHUBIIUMHCH JIMIIb B OHCHTPAJIBHBIX YaCTAX BOJOPA3ACIIOB, HOCAT HA3BAHUC ITJIOCKO-

ropuii (puc. 20).

BonopasnenbHble BO3BBIIIEHHOCTH MIIOCKOTOPUN UMEIOT BU OONBIIMX MaCCUBOB
C HACA)KEHHBIMU HA HUX OTHEIbHBIMHU BepiiuHaMmu. [locienHue yaiie BCEero MmiocKue ¢
KPYThIMU CKJIOHAMH, UHOT/Ia KOHYCOBHUJIHbIE (YyCE€UEHHBIE WU 3a0CTpeHHbIe). K momnu-
HaM peK BOJOPA3EIibl OMYCKAIOTCS HECKOJBKUMH IIUPOKUMU CTYHEHSMU (TeppacaMm)
C yepeoBaHuEM 0o0Jiee WM MEHEE IUPOKUX PABHBIX MPOCTPAHCTB U YCTYIOB. [{0JMHbI
riryookue (10 150-400 M), 06BIYHO KPYTOCKJIIOHHBIC. XapaKTEPHBIMH SBJISIIOTCS MHOTO-
YUCJICHHBIE CYXXEHHUS JOJIMH, UMEIOIIUX BUJI KAHHOHOB, C OOPBIBUCTHIMU U BBICOKUMHU
CKJIOHAMH U U3PE3aHHBIMU PEYHBIMU JIOJMHAMU U MpoMOMHaMH. [IoBepXHOCTh, Kak ca-
MOTO IIJIaTO, TaK M €r0 KPYThIX CKJIOHOB, YACTO MOKPHITA KPYIMHOTIBIOOBON KaMEHUCTON
poccsinbto. [1Ineidnl ockineit TSHYTCS BIOJIb MOOMIBbI CKIOHOB.

[Ipu ckiaguaToM U CKJIaA4aTo-pa3pbIBHOM 3aJI€TaHUU TOPHBIX MOPOJ CTPYKTYp-
HBIN TUI pelibeda TPUOIMKACTCS K TOPHOMY M, B OCHOBHOM, B 3aBUCUMOCTH OT MOJIO-
JKEHHSI CKJIQIOK B IIPOCTPAHCTBE, YIJIOB HAKIOHA KPBUILEB M COCTaBa MOPO/I, CJAraro-

[IMX CKJIAJIKH, MOXET MIPUHUMATh pa3indHbie GopMsl (puc.21).

Puc. 21. CtpykTypHbIii penbed (Mpu CKIIa4aToM 3aJIeTaHUN CIIOCB)
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JloctatouHo pacnpocTpaHeHHON (GopMoil penbeda mpU ATOM SBISIOTCS MOHO-
KJIMHAJIbHBIE OJWHBI, OTPAHUYEHHBIE BBIXOJAMHU TBEPIBIX MOPOJ XapaKTEPHBIX CTPYK-
TypHbIX (GOpM (KyacThl). CKIOH Ky3CThl, COBMAAIONINHN C HAMpaBJIEHUEM MaJIeHUs Tia-
CTa, MOJOTHUM; PYrod CKIOH KPYTOW, OOBIYHO cKanucThii. KpoMe Toro, kak otMmeua-
JIOCh paHee, B CKJIA4aThlX M CKJIAA4aTo-pa3pbIBHBIX 00JACTSIX BCTPEUYAIOTCS aHTUKIIH-
HaJbHbIE XPEeOThl C AaCUMMETPUYHBIM IMONEPEUHBIM MPO(HIEM U CKAIUCTHIM OCTPHIM
rpeOHEM U CUHKIWHAJIbHBIE CHMMETPUYHBIC JIOJMHBIL. B yCloBuSX CKJIaayaTo-
cOpOCOBOT0 3ajieraHusl MIACTOB, KPOME MEPEUMCIECHHBIX, BCTPEYAIOTCS TepPaCcCUpPOBaH-
HbIe (OpMBI (TOPCTHI U TpabeHbl) B BHJIE CKIOHOB ¢ ycTynaMmu. B ciyuyae ob6pazoBanus
JTUCIIOKAIIMU B BUJIE TOPCTA CKIOHBI CO CTYMEHSMHU M YCTYIaMU HaIlPaBJICHBI B MPOTH-
BOIIOJIO’KHBIE CTOPOHBI; B Cilydae 00pa3oBaHMs rpaOeHa CKIOHBI 00pa3yroT CTyIEHYa-
TYIO BBIEMKY, KOTOpasi B TOpax OOBIYHO SIBIISECTCS JOJTUHOW PEKU WIIH, B CITy4ae 3aMKHY-

TOCTH €€, THOM 03€pa.

5.4.5. KapcroBblii pesbed

KapcToBbie popmbl BCTpedaroTcs B pailoHaX, CIOKEHHBIX JIETKOPACTBOPUMBIMU U
BOJIOTIPOHUIIAEMBIMH MOPOJIaMU (M3BECTHSIK, JOJIOMHUT, TUIIC U Ap.). [loBepXHOCTHBIE U
IPYHTOBBIC BOJbI MPOCAYMBAIOTCS IO TPEIIUHAM, MOCTEIEHHO PACTBOPSIOT MOPOJIHI,
PaCHIUPSIOT TPEIIUHBI U MPEBPAIAIOT UX B U3BUJIUCTHIE XO/Ibl, €CTECTBEHHBIE KOJIO/IIIHI,
1IaXThl U MELIEPHI.

Takum oOpa3zoM, npu 00pa30BaHUM KAapCcTa Ha MEPBOE MECTO BBICTYMACT JeH-
CTBHE BOJIbl, KAK PACTBOPUTENS TOPO/IbI, @ HE IPO3UOHHAS €€ EATEIbHOCTD.

B pe3ynbpTare pacTBOpEHHUs MOPOJ HA OTOJICHHBIX OBEPXHOCTIX KapCTYIOIIUXCS
MOPOJT BOBHUKAET CETh Y3KHX O0pO31 — KappoB, OOBIYHO COBMAIAIONIUX C HAINPaBJICHU-
€M TPEUIMHOBATOCTH.

Kapel umeror mupuny B cpeaHeM 5-20 cm, npu riayoune ao 1M u 6onee. OHu
paszieseHbl Y3KUMH U 4aCTO OCTPhIMU rpeOHsMu. Te MecTa, rJie CeTh KappoB OYCHbB T'y-
CTa, HOCAT Ha3BaHWE KapoBbIX mnoJjier. [locmennue oTimMyaroTcss TpyIHOW MPOXOAUMO-

cThIO (pHucC. 22).
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Puc. 22. KapoBsle noJs

HaunbGosiee THnu4YHBIM 00pa30BaHUEM SIBISIIOTCA KapCTOBbIE BOPOHKHU (puc. 23),
KOTOpBIE 00pa3yroTCsl BCIAEACTBUE PACTBOPEHUS MOPOJ Ha/l IOJ3EMHBIMH ITyCTOTaMH U
MHOTJIa KaK OCIIMHBI MMOKPBHIBAIOT TOBEPXHOCTh KAPCTOBBIX pailOHOB. BopoHKH OBIBAIOT
camoii pa3zHoil popmsbl. Il1aHOBEIE OUepTaHUs OOJNBIIMHCTBA UX OKPYIJIbIE WM OBaJlb-
HBIE, THO Y3KO€, CKJIOHBI IPSIMBIE U KPYTHIE.

Bcerpeyatorcs BOPOHKH M KOJIBLIEOOPA3HbIE C COBEPIIEHHO OTBECHBIMU CTEHKaMU
win Onoeo0pa3Hble € MOJOTMMU CITIQ)KEHHBIMU CKJIIOHAMHM U IIMPOKHUM IOJIOTUM

JTHOM.

Puc. 23. KapcToBbie BOPOHKH

Pa3mep kapcToBbix BopoHOK KoJiebnercst oT 10 no 200 m B AnameTtpe, a riiyOuHa
MOKET JOCTUraTh pa3MepoB nonepeyHuka. Ha nHe Hepenko mmeercs orBepcTue (mo-
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HOP) B KOTOPOE YXOJUT Boja. Takue BOPOHKU OOBIUHO CyXHUE, HO €CTh BOPOHKH, 3aM0JI-
HEHHBbIE BOJIOM U MPECTABISAIOIINE COO0K KApCTOBBIE 03€pa.

Bo MHOTUX KapCTOBBIX 00JIACTSIX HIMPOKO PaCHpOCTPAHEHbI OOIIMPHBIC 3aMKHYThIC
KOTJIOBUHBI, KOTOPBIE HA3bIBAIOTCA MOJIbIMHU. VX pazMepbl JOCTUTalOT HECKOJIBKUX COTEH
KBaJ[PaTHBIX KHUJIOMETPOB. JIHO MOJBEB IJIOCKOE, POBHOE, Kpast HEPEKO OOPBIBUCTHIC HE-
OoJbII0M BBICOTHI. [10Mbs OBIBAIOT CyXHe. EPUOANYECKH 3aTOIIIEMbIE U MOCTOSIHHO 3a-
NOJTHEHHBIE BOAOM. Ha 1HE nmoibeB 4acTo MMEIOTCS MOHOPBI, MOTJIOMIAOIINE BOY.

EcTecTBeHHbIE KOJOLBI PACIPOCTPAHEHBI B KAPCTOBBIX 00JIACTSAX PEXE. YEM BO-
porku. OHU UMEIOT MWIMHIPUYECKYIO (HOPMY C OTBECHBIMU CKAJUCTHIMU CTECHKAMH.
[[TaxThl 3HAYUTENHHO TIyOKe (10 HECKOJIBKUX JIECATKOB METPOB) U YK€ KOJIOAIEB, HA
JTHE OHU MEPEXOST B EUIEPY WM KaHAJ MOJA3EMHON PEKH.

[TemepaMu Ha3bIBAIOT MEMIKOOOpPA3HbIE WM KaHATIOOOpa3HbIC MOJOCTH BHYTPU
MaCCHUBOB TOPHBIX MOPOJI, KOTOPBIE TaKKe 00pa3yroTCsl B PE3yJIbTATE, PACTBOPSIOUIETO
JEWCTBUS BOJIbI, IUPKYJIUPYIONICH MO TPEIIMHAM U TOJA3EMHBIM PyCJIaM.

Hapy>xHble OTBEpCTHS MEHIEp pacrojararoTcsi OObBIYHO Ha CKIIOHAX WM OTBEC-
HBIX OOpBIBax M OBIBAIOT OUEHb Y3KUMHU U MaJI03aMETHBIMU, a TIOPOHl, HEMPOXOIUMBIMHU.
dopmbl U pa3Mepsl Meep BechMa pa3HooOpa3Hbl. MHOTHE Telephl COCTOAT U3 He-
CKOJIbKMX TpOTOB. [ImnHa HeKoTopbIx rpoToB Aocturaetr 1200 M u Beicota g0 90 M. He-
KOTOpbIE MEMIEPHI-MPONAcTH ocTuraiot riryoud n10 1000 m.

Bcenencteue oOuivs moryionaroimx BoAy TPEIIMH, BOPOHOK U IIaXT, KAPCTOBbIE
pailioHbl OYeHb O€NIHBI peKaMH. 3/1eCh BCTPEUAIOTCS CyXHUe JIOJIMHBI B BUE HETITyOOKHX
J0K0MH, YacTO JIMIIEHHBIX OJAHOO0Opa3Horo ykioHa. Ilo TanmbBery ux pacmojiaraercs
1[ETTh 3aMKHYTBIX KapCTOBBIX BOPOHOK.

JloNIMHBI BOJJOTOKOB TMPEACTABIISIOT OOJIBbIIIEH YaCThIO TIIYOOKHE YIIENbS C KpPY-
TBIMA U AK€ BEPTUKAIBHBIMU CKJIOHAMH. BcTpeuaroTcsi MEmKooOpas3HbI€ IOJUHBI,
UMEIOIINE 3aMKHYTYIO IIMPKOOOPA3HYIO BEPIIMHY, YITHPAIOIIYIOCS B CKAIUCTHIN OOPHIB.
U3 N0/ KOTOPOTO MOSIBIISIETCS BOJOTOK B BUAE MOUIHOTO MCTOYHHKA. [[poTHBOMOIOXK-
HOCTBIO MEIIKOOOPA3HBIX JIOJMH SIBJSIOTCS CJEMble JOJIUHBI, OKAHYHMBAIOIIHUECS B TOM
MeCTe, TJIe BOAOTOK YXOJIUT B TTIOHOP TOJT 3eMJTI0, HEPEAKO Ha OOMBIIYIO TITyOuHY.

[Tpu n300pa>keHnn KapcToBOro penbeda HeOOXOAMMO YUUTHIBATh, UTO HEPEIKO K
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KapCTOBBIM (popMaM OIMIMOOYHO OTHOCAT (POPMBI COBEPIIECHHO APYTOro MPOUCXOXKIe-
HUs (BETPOBbIE, BEIMBIBHBIE U T.11.). [103TOMY, MmOKa3bIBast KapcT, CienyeT 00s3aTeIbHO
NPUBJIEKATh I yTOYHEHUS T€0JIOTHUECKUE KapTHI.

TuUnU4YHBI IPU3HAK KAPCTA — HATMYME MHOTOYMCIIEHHBIX BOPOHOK Pa3HbIX pa3MEPOB.

5.4.6. Byakanuueckuii pesbed

Yamie Bcero ByJKaHbI MPECTaBICHb KOHYCOOOpPa3HBIMH BO3BBIIIEHHOCTSIMU B
BUJI€ YCEUCHHBIX KOHYCOB, IIUPOKHUX KYIOJOB, MAaCCUBOB M IIUTOB, CIOKCHHBIMH Ja-
BOH, BYJIKAHUYECKUM TIETIJIOM, KPYITHBIMHA M MEJIKUMH 00JIOMKaMHU TOPHBIX TTOPOJI.

BricoTa ByikaHUUECKHX KOHYCOB HaJl OKPYXaIOIIel MECTHOCThIO ObIBaeT 10 3-4

KM U 0onee (puc.24, 25).

Puc. 24. Nznusxue naBbl U3 KpaTepa ABaYMHCKOTO ByJIKaHa B stHBape 1991 r.
(Kamuatka). Ha 3agnem mane Bysikan Kopskckuii

107



Puc. 25. ABaunHCKuMl ByJiKaH. BuHbI 1Ba JTaBOBBIX MOTOKA U TPA3EKAMEHHBIE TOTOKU
(maxapsr) B nonmue (poto B.A Ilonrabaunoro)

Ha BepiuHe BylnkaHOB HaXOAUTCS KpaTep — 4aiieoOpa3Hoe WM BOPOHKOOOpas-
HOE pacuIupeHue y OOJIBIIMHCTBA MOTYXIIMX BYJKAHOB B KpaTepax 4acTO HaKalIuBa-
eTcst arMoc(epHas BojJa B BUJE HEOONBIIUX KpAaTepHBIX 03ep. Pasmepsl kpatepa MoryT
OBITH pa3IMYHbIC: OT cOTeH METPOB 70 20-25 kM B nuametpe u ot 40 1o 1000 M riny6u-
Hbl. HekoTOpBIE ByJIKAHBI HMEIOT HECKOJIBKO KPAaTE€POB, PACIIOJIOKEHHBIX HA BEPIINHE U
Ha CKJIOHaX. MHoraa u3 o0mmMpHOro KpaTepa IPEBHETO ByJIKaHa MOJABIMAETCS JOTIOJTHH-
TEJIbHBIN KOHYC MEHBIIIUX Pa3MEPOB.

B HEKOTOpBIX cydasx BYJKAHUYECKOUN JAESATENBHOCTH B3PBIBAMH T'a30B Pa3pyllIacT-
Csl BHYTPEHHSS YacTh BYJKAHOB C 00pa30BaHUEM IMyCTOT. Tak e MyCTOThI MOTYT 00pa3o-
BBIBAaThCSl M TIPU UCTOIICHUU JIaBbl B oyare. B oOpa3oBaHHbIE TaKUM OOpa3oM MOJIOCTH
MO>KET MTPOCEaTh BEPXHSS YacTh BYJIKaHa, @ MHOTJA M BECh BYJIKAH BMECTE C YaCThIO MPU-
Jieraroniei K HeMy JTHEBHOM MOBEPXHOCTHIO. B Takux ciydasx Ha MOBEPXHOCTH 00pa3yroT-
Csl BIIQJMHBI MPOBAJIa ¢ KPYThIMU CTEHKaMU, Ha3bIBaeMble KajbjaepaMu. IHoraa oOpa3oBa-
HUE KaJIbJIep OOBSCHSIOT MPOIIECCaMH BO3ICHCTBUS IK30T€HHBIX (PAKTOPOB.

CKJIOHBI BYJIKAHOB, 3@ PEIKUM HCKIIOYEHUEM, CJIa00 BOTHYTHIE, CPEAHHUM YroJl UX
najenust — 14-15°, B BepxHel 4acTu yroa MoxkeT npocturath 30-35°.

HaxkarmBaromuecst Ha CKJIOHaX BYJIKAHOB PBIXJIbIE OOJIOMOYHBIE MPOTYKTHI OOBIY-
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HO CMBIBAIOTCS JIO’K/IEBBIMH BOJAMH WJTH OOPYIIMBAIOTCS B BUJIC KAMCHHBIX JIABUH K MO/~
HOXKHIO ByJIKaHa. B pe3yibTaTe Ha CKIOHAX OCTAIOTCS JUIIb pa3/elieHHbIE OBparaMu, OT-
NperaprupoOBaHHbIE SPO3UEH TTOTOKH JIaBbl U CKIIOHBI IPUOOPETAIOT PEOPUCTHIN XapakTep:
paauaIbHO PACIIONIOKEHHBIE OBPAru 4YepeIytoTcs ¢ TpeOHsIME, CII0’KEHHBIE 3aCTHIBIICH J1a-

BOI. HOI[O6HLI€ OBpary IoJIy4ujil Ha3BaHUC 6aDDaHKOCOB. BappaHKOCLI CHUJIBHO BCTBATCA,

BCJIEJICTBHE YETO PA3JEISIONINE MX POCTPAHCTBA YACTO UMEIOT BU/JI TpeOHE.

JleiicTByto1e BYJIKaHbl UMEIOT MPABUIIBHYI0 KOHMUECKYIO (POPMY CO CKIIOHAMH,
c;1a00 pacuwJIeHEHHbIMU OappaHKocaMHu. DTO OOBSICHSIETCS TEM, UTO MaTepuall U3BepiKe-
HUM UJIET TIOYTHU IEJIMKOM Ha IIOCTPOEHUE KOHYCa M, OTJIarasicb BOKPYT KpaTepa, 3achl-
NaeT Bce MeJKue HepoBHOCTH penbeda. [IoTOKM J1aBbl 3aCTHIBAIOT HA CKIOHAX BYJIKa-
HOB, 00pa3ysl MOBEPXHOCTH C OYEHb HEPOBHBIM (BOJIHUCTBHIM WJIU TJIBIOUCTBIM) peiibe-
dboM. 31ech B M300UIIMU BCTPEYAIOTCS JIAaBOBBIE YCTYNBI U Jpyrue (opmbl penbeda,
OOyCIJIOBJIEHHBIE BYJKAHUYECKON JEATENbHOCTRIO. Y TOTYXIIMX BYJIKAHOB KpaTep
OOBIYHO pa3pyIlieH, a CKIOHBI CUJIIbHO U3pe3aHbl Oappankocamu. HekoTopeie moryxiiue
BYJIKaHbI U3pE€3aHbl HACTOJIBKO CHUJILHO, YTO OT HUX COXPAHUJIUCh TOJBKO PYHUHBI B BUJIE
M30JMPOBAHHBIX IIEHTPATBHBIX BEPIINH U PAIUAIBLHO PACXOSAIIUXCS OT HUX OTPOTOB.

[[luToBBIE ByIKaHBI UMEIOT (POopMy €J1ab0 BBIMYKJIOro muTa. VX CKIOHBI OY€HB
nosioru (2-10°). [Ipu Toit ke BBICOTE, YTO U KOHMYECKHUE, IIIUTOBHIE BYJIKAHBI 3aHUMAIOT
3HAYUTEIHHO OOJIBIIYIO MJIOMIAb.

HauGonee mpuMUTHBHON Pa3HOBUIHOCTHIO BYJIKAHOB SIBJISIIOTCS TaK Ha3bIBa€MbIe
Maapbl — BOPOHKOOOpa3Hble M peXe LWIMHIPUYECKUE YIIIYOJICHHS CpeIud POBHOMN
MECTHOCTH: (hopMa MX OKpYrjas WM CIETKa OBaJIbHAsA, UHOIIa OHU OKPY>KEHbI HEBBI-
COKUM BaJIoM. Maapbl HEpEIIKO 3aroJIHEHbI BOJIOM, MPENICTaBisis coboii o3epa. Pasmep
WX TIOTIEPEYHMKA KOJIEOJETCS B IIMPOKUX Mpeiesiax U JOCTUTAET 2-3 M.

Henopa3BuBmuMucs ByJKaHaAMU SIBISIFOTCS JIAKKOIUTBI. OHM TIOJTHUMAIOTCS 4a-
CTO Cp€ld PAaBHUHHON MECTHOCTH B BHJE BO3BBIIMICHHOCTEH, UMEIOIINX MPABUIbHYIO
KynosiooopasHyto ¢opmy. OObIYHBIN XapaKTep pacuIeHEHUs BYJIKaHMYECKOro peiibeda

— paauaabHBIN.
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5.4.7. JoJi0Bblil peabed

®opmbl MecyaHOTo 30J0BOTO penbeda Co3AaHbl AesTeNbHOCThIO BeTpa. Hambo-
Jiee XapaKTepHbIE CPear ITUX (POPM — IPsIOBbIE, SYCUCTHIC, TYHKOBBIE, Ky4eBbI€ IECKU
u OapxaHbl.

Kpome Toro, BeTpoBble necuanbie GopMbl 00pa3yroTcs Ha Oeperax Mopeu, o3ep u
KpyHHBIX peK. OHU Ha3bIBAIOTCS IIOHAMU.

['pAIOBbIE NIECKM MMEIOT HAamOOJee IUPOKOE PACIPOCTPAHEHHUE B ITYCTHIHHBIX

o0macTx. FpH,Z[BI OTHOCATCA K (l)OpMaM IMOJY3aKpCIINICHHBIX MAJOIIOABMIKHEBIX IICCKOB

(puc. 26).

Puc. 26. I'psimoBble MoJTy3aKperieHHbIE TIECKH. AYPO(OTOCHUMOK.
Macrmrab ~1:18 000

JIJig mecyaHbIX TPsJ] XapaKTepHA BHITAHYTOCTh B HAIIPABJICHUHU TOCIIOICTBYIOIIMX
BeTpoB. opMHpoOBaHUE TIPS MPOUCXOIUT 3a CUET MECKa, BBIITyBACMOTO U3 MEXKIPSII0-
BBbIX MOHIKEHUH. Ecu MoMHUMO OHOTO TOCIOJCTBYIOIIETO BETPA, MO YIJIOM K HEMY
IyeT Apyrod MeHee CHIIBHBIA BETEep, TO 00pa3yIOTCsl TaK Ha3bIBAEMBIC «yCHI», pa3riia-
YKUBAIOIIUE MEKIPSIOBBIC TTOHIKEHUS.

[Tonepeunbiii mpoduas rpsa uMeeT (GopMy IMONOrOM W HHU3KOH AYTH; CKIOHBI

IPUMEPHO CUMMETPHUUHBI, rpeOeHb OKpyruibiid. [lluprHa MeXrpsaoBbIX TOHUKEHHUHN KO-
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neb6netcst ot 50 1o 200 M 1 ObIBaeT HEMHOI'O MEHbIIIE caMuX Tpsal. [nuHa rpsa B cpen-
HeM — 2-3 kM, BeicoTa 10-30 M.

['psimoBO-sTUEHCThIC TIECKM BO3HUKAIOT TOT/IA, KOTAA HApSTy C TOCIIOJCTBYIOIINMU
BETpaMH OJHOTO HAMpaBJICHHUS JYIOT BETPBI APYroro HAMpaBJICHHUS, TIOJ] BIUSHUEM KOTO-
PBIX TPSIIBI MPHOOPETAIOT HECUMMETPUYHOE CTPOSHHE, OJTUH CKJIIOH CTAHOBUTCS MOJIOTHM,
npyroit — 6onee kpyToil. Kpome Toro, Mexmy rpsaamMu o0pa3yroTcs EPEMBIUKH, pa3Jie-
JISTFOTITAE TIPOJIOJTBHBIE MEXKTPSITOBBIC TIOHMKECHUS Ha OT/ICIIEHBIC BBITSHYTHIC STUCHKH.

SldeucThie NECKU OTINYAIOTCS OT MpCAbIAYIICTO THUIIA OTCYTCTBUCM OPUCHTHUPOBAH-

HBIX TPSJI U CIOKHOCTBIO PUCYHKA, 00Pa30BaHHOIO KOPOTKHWMH, HE UMEIOIIMMHU ONpese-
JIEHHOW OPUEHTHPOBKH, IECYAHBIMU I'PAIAMU U MEPEMbIUKaMU. B I1aHe SYEHMKH HUMEIOT
OKpYTJIYIO U MHOTOTPaHHYIO ()OpMY, HAITOMUHAIOLIYIO ITUEIUHBIE COThI, UHOTIA BBHITSIHYThI
B OJTHOM HAIIPABJICHUM.

JIYHKOBBIE IECKHU XApaKTCPU3YIOTCA HpCO6HaI[aHI/I€M KOTJIOBHH, OJIM3KUM K II0-

JTyayHHOH popme. Kaxnas KOTI0BHHA, C OTHOM CTOPOHBI, OTpaHUUYEHa 1yTro00pa3HbIMU
IpsiIaMH, HAIIOMUHAIOIIMMHU 1O (popMe OapxaHbl, HO OTJIMYAIOIIMMUCS OT HUX Ooliee
CUMMETPUYHBIM CTPOECHUEM BCJIEICTBUE MEHBIIEH JITIMHBI U OOJIbIIEH KPYTHU3HBI HABET-
PEHHOTO CKJIOHA.

KydeBble mecku mpecTaBiIsioT co00i HAKOIIJICHUS TIECKa OKOJIO HEKOTOPHIX BH-

JIOB IIYCTBIHHBIX pacTeHU (cakcayna u ap.). OHM UMEIOT BUJ OTJEIbHO pa30pOCaHHbIX
KyY B CPEJTHEM BBICOTOM 2-6 M.

Bapxanbl 00pa3yroTcst Ha pOBHOW MOBEPXHOCTU NMPHU HEOOIBIIOM KOJIHUYECTBE ChI-
IIy4ero MEeCYaHOr0 Marepuasa, MOACTUIAEMOTO IUIOTHBIM IPYHTOM. bapXxaHbl JIMIIEHBI
PACTUTENBHOCTU U MPEACTABISAIOT cO00M (POPMBI MOABMXKHBIX MECKOB. BaxkHbIM ycCi0-
BUEM JJIs1 00pa3oBaHMs OapXaHOB SBJISIETCS HAJIMYME BETpPa OJAHOIO TOCIHOJCTBYIOIIETO
HAIIPaBJICHUS] WJIM BETPOB INPOTHUBOIIOJIOKHBIX HAIIPABIICHHUM, KOTJa B TEYEHUE OJHOU
YaCTH IroJia WIM CE30HA BETEP AYET B OJHOM HANPABJICHUH, APYyras 4acThb rofa — B CTPO-
I'0 IIPOTUBOIIOJIOKHOM.

TunuyHeli OapxaH B MJIaHE UMEET MOMYIYHHYIO (POpMy C KOHIIaMU B BHJIE POTOB,
BBITSIHYTBIX TI0 HAIlPaBJIEHUIO TOCHOACTBYIONIEro BeTpa. HaBeTpeHHbIN CKIOH GapXaHOB

nosioruti (5-12°), moaBeTpeHHbIi OoJiee KpyTOM, aaroiuii o yriom 28-35° (puc. 27).
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Puc. 27. bapxansl

BricoTa oHOYHBIX O0apxaHOB HE MpeBbIMIaeT 3-5 M, penko gocturaet 8 m. Ilpu
CUJIBHBIX YCTOWYMBBIX BETpax OJHOTO HaIpaBlieHUs OapXaHbl HAUMHAIOT JIBUTATHCS 1O
12 M B mecsil. [Ipu mOCTOSHHOM 4YepeloBaHUM BETPOB MPOTUBOIOIOKHBIX HarpaBie-
HUW OCHOBHAsl 4acTh 0apXaHOB OCTAETCS HEMOJBHUXKHOM, MEpPEeMENIalOTCsl TOJIBKO pora.
bapxanbl ObIBalOT €IMHUYHBIC, PACCEIHHBIC 10 IUIONIaAN B Oecropsiake. B Tex mecrax,
I7Ie TIecKa HaKaIIuBaeTcs 0oJibllie, o0pa3yroTcs OapxaHHbie 1enu (Tpsabl). OHU UMEIOT
OCTpBIi rpeOEeHb, ONMMCHIBAIOIINN B IJIAHE HEOOJBIIUE TYTH.

['psimpl GapXaHOB BBITAHYTHI MEPICHANKYISAPHO K HAIMPABICHUIO TOCIOJICTBYIO-
WX BETPOB M MOJHUMAIOTCS HaJ pa3esioNMMU WX MOHMKeHUsIMHU 10 8-10 M, a B 0T-
JEeTBHBIX ciaydasix u Oombiie. [{nuHa rpsa paznuuna, ot 30-40 m 10 400 M. bapxanHusie
[EMH TOXKE UMEIOT MOJIOTUM HABETPEHHBIM CKJIIOH ¢ yriom mnajenus 12-15°. [1o cpaBHe-
HUIO ¢ OapxaHaMu OapXaHHBIE IIEMU MEHEE TMOJIBUKHBI.

Ha ¢one OapxaHHBIX MECKOB YacTO Pa3BHBAIOTCS MHUpaMHUAAIbHBbIC mecku. [1o-
CJICHUE TPEACTABISAIOT COOOW TpyNIbl U30JUPOBAHHBIX MECUYAHBIX BO3BBIIIEHHOCTEN
MHOTJIa 3HaYuTeNbHOU BBICOTHI (110 500-800 ™). [To ¢popme oHM HATOMUHAIOT MTUPAMU-
JIbI, YUCJIO TPAHEW KOTOPHIX MOXKET JOXOJUTH JI0 5 U OoJee.

J{roHBI TIPEACTABISAIOT COOOM IecuaHble HAKOIUICHHS B BHJE IPOJOJTOBATHIX
XOJIMOB, BBITSHYTHIX NEPICHIUKYISIPHO K HAMpPaBICHUIO MPEoOIagaroluX BETPOB.
CKJIOHBI TFOH C HAaBETPEHHOM CTOpOHBI nojiorue (5-12°), ¢ moaBeTpeHHOM — KpyThIe (10

25-33°). [{roHBI MOTYT OBITh KaK HEMOABMXHBIC, TaK U MOABIXHBIC. [locneanue nHoraa
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COEIMHSIOTCS. B JUIMHHBIE HEPOBHBIE MPEPHIBUCTHIC 1[EMH, KOTOPBIE MEPEMENIAIOTCS B
HaIpaBJICHUH TOCTIOJICTBYIONIEro BeTpa. [[foHBI 4acTo BCTpeUaroTcsl Ha oOepekbe MO-
peii, OOJIBIINX 03ep, B JIOJMHAX KPYHHBIX peK. Biamu oT Mopeid, o3ep U pek Ha mecya-
HBIX TPYHTaX BCTPEYAIOTCS MAaTEPUKOBBIC JIOHBI. B miiaHe oHU 0OBIYHO UMEIOT Tyro00-
pazHyo hopmy.

Penbed meckoB HACTOIBKO CIIOXKEH, pa3HOOOpa3eH M 00jamaeT Takou JpoOHO-
CTBIO PACUWICHEHHS, 4TO 00Jiee WJIM MEHEEe TOUHYIO KapTHHY HaJexHas Tomorpadude-
CKasl CheMKa MOXKET JaTh ToJbKO B Macmtadax 1:1000 — 1:5000 ¢ ceueHrneM TrOpH30H-

Tajeil uepe3 1 M 1 MeHbIIIe.

6. Kocmuyeckue uccjieqoBanus 3emiin

®dotorpaduyeckrie CHUMKHA 3eMJIM M3 KOCMOCa HAayalld MOJy4yaTh C HCCIENOBa-
TENbCKUX PAKET emle A0 3amycka HUCKyccTBeHHbIX cmyTHUKOB 3emin (MC3). Chemka
3emin npousBoamiack ¢ BbicoT 100-150 kM. CHUMKHM OB CUIIBHO MEPCIEKTUBHBI U
UMeNlM U300pakeHHe Tropu3oHTa. Bmecte ¢ TeM mporpaMmbl ChbEMOK YK€ BKJIHOYAIIH
OTIBITHI IO BBIOOPY ONTUMAJIBHBIX TAPAMETPOB KOCMUYECKUX (POTOrpaPUUECKUX CUCTEM.

VY:ke Ha mepBbIX KOCMUYECKUX CHUMKaX ObLIM XOPOILIO BUIHBI TOPHBIE LEMH, BbI-
XOJ1bl KOPEHHBIX MOPOJI, AOJIUHBI U pycila PEK, CHEXHBIN MOKPOB U JIECHbIE MACCHBBI.

CpeMKH C pakeT He MOTEPSIIN CBOETO 3HaueHus u ¢ 3anyckoM MC3. U B HacTos-
1iee BpeMs yueHble benapycu UCIONIb3yrOT CHUMKH, ITOJTYYEHHBIE IPU ChEMKAX C PakerT.
OTHU CHMMKHU LIEHHBI HE TOJIbKO CBOEW MH(OpMaIME, HO U T€M, YTO OHU JAI0T CEpUU
pa3zHOMacIITaOHBIX CHUMKOB Ha OJ[HY U TY K€ TEPPUTOPHIO.

KocMmuueckue ucciieoBaHus, HayaThle B IIECTHIECATHIX IOAax MPOIIJIOro CToJIe-
TS, BEJIUCh U BEAYTCA C TAKOM MHTEHCUBHOCTBIO, YTO MO3BOJIUIM HAKOIMUTH OOTaThII
dbona kocmuueckux cHUMKOB (KC).

bonbiioe, eciau He cKa3aTh — OTPOMHOE, KOJIMYECTBO ONIEPATUBHBIX U METEOPOJIO-
TMUYECKUX CIYTHUKOB, MWJIOTHPYEMBIX KOCMHUYECKUX KOpaljel u opOUTalbHBIX CTaH-
Uil HECIM M HECYT Hay4HYI0 BaxTy. MHOTHE MX 3THX KOCMHYECKHX OOBEKTOB ObLIU
WA B HACTOAIIEE BpEMs OCHAIEHbI CbeMOYHOM anmaparypout. [lonydeHHsie U nosyya-

€Mble B HUX CHUMKH UYPE3BBIYAHHO Pa3HOOOpPa3HbI B 3aBUCUMOCTH OT BBIOOpA pPErH-
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CTPUPYEMBIX XapaKTEPUCTHK, TEXHOJOTUH MOJTYISHUSI CHUIMKOB M TIEpeIaur UX Ha 3eM-
JI10, MacmTaba CheMKH, BUA U BBICOTBI OPOUTHI U T.II.

KocMuueckre CHUMKH BBITIOJHSIOTCS B TPEX OCHOBHBIX ChE€MOYHBIX JIMAINa30HaX:
BUJIMMOM M OJmkHEM HH(pPaKpacHOM (CBETOBOM) NHara3oHe, WH(PAKpaCHOM TETUIO-
BOM U paJinoAunana3oHe.

HauGosee 3HaunTenbHa reppas rpyrima — B BUAUMOM U OJIMKHEM HH(]paKpacHOM
JUanasoHe, OHa TOoJIpa3IesieTCs o Crocodam MoJydeHus U nepeaadn nHpopManu Ha
3emutio Ha Tpu NOArpynIsl: Gororpaduyueckue, TEICBU3UOHHBIE U CKaHEPHBIE, POTOTE-
JICBU3UOHHBIE CHUMKU. MHOTO00pa3re CHUMKOB TI0 TpymmaM, 0oJjiee Wik MEHEe PaBHO-
IIEHHBIX 10 COACPKAHUIO U 00BhEeMy TepenaBaeMoll HHPOPMAIMA M KauyeCcTBY H300pa-
YKEHUS, PACIIUPSET BO3MOKHOCTU MCIIOJIb30BAHUSI CHUMKOB B TE€X HJIM MHBIX 00JIACTAX
reorpauyecKux Uccae0BaHUM.

['eonornyeckue MCCaCAOBaHUS — OJJHa H3 O6HaCTCﬁ, 1€ KOCMHYCCKUC CHUMKH

HaXoAsAT Haubosiee aKTUBHOE NPHUMEHEHHUE. YKe NEepBbleé CHUMKH C KOCMUYECKUX KO-
pabmieil HaluTi ITMPOKOE MCIIOIH30BAHUE B UCCIECIOBAHUH CTPATUTPAPHUH U JTUTOJIOTO-
neTporpapuyeckux CBOMCTB MOPOJ; CTPYKTYPHO-TEKTOHUYECKOIO M3YyUEHUsl TEpPUTO-
pHH; TTIOUCKOB MECTOPOXKJICHUN MOJIE3HBIX UCKOTIAEMBIX; U3YUYCHUS T€OTePMATbHBIX 30H
U BYJIKaHHU3ME.

OnHO U3 BaXXHBIX JTOCTOMHCTB KOCMUYECKUX CHHUMKOB — BO3MOKHOCTb YBHJIETh
HOBBIE YEePTHI CTPOCHUSI TEPPUTOPHUH, HE3aMETHBIC HA CHUMKAX KPYMHOrO Macirada —
OTHOCHTCS MPEX]IE BCETO K U3YUYECHUIO KPYITHBIX I'€0JIOTUYECKUX CTPYKTYP, HUIbTpauus
MEJKUX JeTaliell B pe3ylbTaTe «ONMTHUYECKON TeHepalu3amum» N300paKeHUs CO37aeT
BO3MOXKHOCTh MTPOCTPAHCTBEHHOM YBSI3KH Pa3pO3HEHHBIX ()ParMEeHTOB KPYIHBIX T€0JI0-
TMYECKUX 00pa30BaHUI B €AMHOE 1IEJI0E.

Heb6opiioe KOIU4ecTBO CBECHUM, MOTYyYaeMbIX IPHU ACMHPPUPOBAHUN KOCMU-
YECKUX CHUMKOB, OTHOCUTCSI UMEHHO K 00JIACTU CTPYKTYPHOU T'€0JOTHH. XOpOIIO BbI-
JENAIOTCS IITMKATUBHBIE CTPYKTYPBI M pa3phIBHbIC HAPYILICHUS PA3HBIX MOPSAKOB.

Oco0eHHO XOpOIO OTPaKaITCA JHHEWHBIC pa3pbIBHBIC HAPYIICHHs, KaK CO
CMEIICHUEM, TaK U 0€3 CMEIICHUS CMEXHBIX 0J0KOB. B miiaropMeHHBIX 001acTSIX OHU

BBIpAXKaIOTCs CJIa0bIMU TMepenajgamMu peiabeda, HCKPUBICHUIMHU PEYHBIX PyCcel U 3PO3H-
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OHHBIX ()OpPM; B TOPHO-CKJIAIUaThIX — ACMU(PUPYIOTCS Onarogapsi CIBUTaM TOPHBIX
NOPOJ, Pa3JINYHOTO JIUTOJIOTMYECKOTO COCTABA.

[InuKaTUBHBIE HAPYIICHUS — CKJIA4YaThie CTPYKTYPHI, CIOXKHBIE aHTUKIMHOPUH,
KOJIBIIEBBIE CTPYKTYPBI — TAKXKE XOPOIIO JEMIHPPUPYIOTCS Ha KOCMUYECKIX CHUMKAX.

KocMmuueckre n300pakeHHs] OTKPHIBAIOT MPUHIIMIHAIBHO HOBBIE BO3MOXKHOCTH
JUTSl TIO3HAHUS TITyOMHHOTO CTPOEHHMS JIUTOC(HEPHI, TO3BOJISS BBISIBIATH 110 COBOKYITHO-
CTH TPU3HAKOB CTPYKTYpPbI Pa3HBIX TIIYOMH M COMOCTABIATh X MEXIY CcO00W. DTO
HaIlpaBJICHUE KCIOIb30BAHUS KOCMUYECKUX CHUMKOB MPUOOpETaeT OOJIBbIIOE 3HaUCHUE
B CBSI3U C MOMCKAMH CKPBITBIX MECTOPOXKJIEHUIU IMOJIE3HBIX HMCKOMAEMBIX U 3aJadyaMu
BBISIBJICHUS [IIyOMHHBIX CEHCMOTE€HHBIX CTPYKTYP.

Ha xocmmueckux CHHMMKax penbe() HE HaXOOUT JOCTATOYHO IOJHOTO MPSMOTO
OTPaXEHUS; CTEPEOCKONMHYECKH MO CTepeornapaM BOCHPUHUMAIOTCS JUIIb (POPMBI
IPEIrOpHOrO U TOPHOTO penbeda ¢ aMIUIMTYAAaMH B HECKOJIBKO JECSTKOB-COTEH MET-
poB. OniHaKo xopolias nepejada pa3IMuHbIX HHANKATOPOB peibeda, rI1aBHbIM 00pa3omM
MIOYBEHHO-PACTUTENBHOIO TOKPOBA, MO3BOJISIET H3ydaTh penbed B MOPEOIIOro-
MOpP(HOMETPUYECKOM U TEHETUYECKOM OTHOLICHUSIX.

Pa3znnuHble TeHeTHYeCKre TUIbI peibed)a UMEIOT CBOM OCOOEHHOCTH M300paxe-
nus Ha KC, cBou nemudpoBoUHbIE TPU3HAKK M WHAMKATOPHI JAemudpupoBanus. Tak,
Harpumep, GIOBHANTBHBINA penibed Haxomut sipkoe oTpakenne Ha KC B BuguMom aua-
nazoHe 0ojee TeMHbIM (POHOM, YEM OKpYKarolasi MECTHOCTb, YETKO MPOCIEKUBAIOTCS
Y TIPOJIIOBHAJIBHBIE KOHYCHI BBIHOCA BPEMEHHBIX BOJIOTOKOB.

KC no3BossitoT u3ydars U ApeBHUE (QuiroBHaIbHBIE (POPMBI, HAPUMED, TPEBHUE
APO3UOHHBIE IPUTOKH U JIETBTHI.

Ha cHMMKax 4eTKO OTpaykaroTCsl HE TOJIBKO OTAEJIbHBIE JOJIMHBI, HO U BCSI CUCTE-
Ma 3pO3UOHHOTO PACUJICHEHUs], XOTS BBIIEJIEHUS OTJEIbHBIX OAJIOK U OBPAroB yAaeTcs
JMILb Ha CHUMKaxX HanOoJiee KpymHOro Macirada. B mienom sxe 3po3noHHast CETh BbBISIB-
asercst ¢ Oonpmoi nmoaHoToi. Ilo momHOTEe OoTOOpaxkeHus spo3uonHor cetn KC mac-
mraba 1:2 000 000 comoctaBuMsbl ¢ Tonorpadguieckumu kaprtamu macirada 1:200 000
u 1:100 000.

KC coBpeMeHHOIr0 M JAPEBHETO 30JO0BOTO penbeda MO3BOJSIOT U3ydaTh OCOOCH-
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HOCTH 00pa30BaHUs U SBONIOIHMH Pa3lIndHbIX (GopM penbeda, BhIpakalouuecs B UX pu-
CYHKE, U BBISBJISITH 3aBUCUMOCTb OPHUEHTHPOBKU (HOPM OT pexuma BETpoB. B To ke
BpEMsi CHUMKH 3aCBHUJIETEIIbCTBOBAJIA HECOBEPILIEHCTBO M300paKE€HUsI MECKOB HA Kap-
TaX MHOTHX pailoHOB Mupa u HeoOxoaumocTs npusiedeHust KC npu coctaBieHuu KapT
NyCTBIHHBIX paiioHOB. Kpome Toro pabotsl nokazanu, uro KC MOryT ObITh MCHOJB30-
BaHbI IIPU U3YUYEHUHU HE TOJIBKO OTKPBITHIX, HO U 3aKPBITHIX TEPPUTOPHIA.

Ha KC xopomo oToOpaxaioTcsi KapcTOBBIE W MPOCaZoyHO - cydh(dHo3uOHHBIE
dbopmbl penbeda, a Ha KPYMHOMACIITAOHBIX CHUMKAX TOPHBIX TEPPUTOPHUM pazIuyaroT-
Csl JaXke OTZIeJIbHbIE 00BAIbHO-OCKINTHBIE KOHYCHI BBIHOCA, JIeTIOBUaIbHbIC nuteldol. Ha
KC pacno3natorcst HeKOTOpbie (DOPMBI JIETHUKOBOTO peibeda: TpOroBble HOJUHBI C UX
napajieIbHBIMU JIMHUSAMH «IUJIEYei» Ha CKJIOHAX, KOHEYHbIE MOPEHBI, MepEeropaxnpa-
IOIMEe KPYIHBIC JOJUHBI, JIETHUKOBBIE 03epa. YacTo oTpa)kaeTcsi JPEeBHHUI KOHEYHO-
MopeHHBIH penbed. Xopomo Ha KC oroOpakaercss OeperoBas (popma ¢ xapakTepHOU
PE3KOCThIO OEpPEroBbIX JIMHUN aOpa3noOHHOIO Oepera U IJIaBHBIMH JIUHHUSIMH — aKKyMy-
JSITUBHOTO.

TmarensHblit reoMopdonoruueckuit ananu3 KC mokaspiBaeT 11e51ecoo0pa3HoCTh
MPUBJICYCHUSI UX JJIsI T€OMOP(OIOTHIECKOTO KapTOorpa@upoBaHUs B CPEAHUX MACIITa-
6ax. Caumku macmrada 1:2 000 000 MOryT CITy>KMTh XOPOIIIEH OCHOBOM JJIsl POBEIEe-
HUS TIOJIEBBIX Pa0OT U PUCOBKHU TeoMOP(OIOTUYECKUX KOHTYPOB, T.€. COCTAaBIIEHUS Kap-
ThI B Macirade 1:1 000 000 u menbue.

KC none3Hsl 1 A1 cOCTaBICHUS IPYTHX KapT penbeda, Hapumep, KapT TyCTOThI
pacuneHneHus penbeda, KapT oporpadudeckux JTUHUN U Todek. [Ipu cocraBneHnu mo-
CIIEIHUX TI0 CHUMKaM YTOYHSIOTCS y3JIbl CXOXKICHUS XpeOTOB (y3J710BbIe TOUKH), pa3fe-
JICHUSl XapaKTePHBIX JIMHUM MEPBOTro M MOCIEIYIOIIEro MOPSAKOB U BCSl CETh pacyjieHe-
HUS TOPHBIX PafOHOB, TPAHMIIBI pa3ziesia TOPHBIX U PABHUHHBIX TEPPUTOPHMA U T.I1.

KC, cnenannble mpy HU3KOM IOJIOKEHUH COJIHLIA, JAIOIINE MIACTUYECKYIO Kap-
TUHY penbeda Oaromaps CBETOTEHEBON MO3auKe, MOTYT OBITh MCIIOJIb30BAHBI MIPU U3-
TOTOBJICHUW TUTICOMETPUYECKUX KapT.

3axirodas TEOPETHUECKYI0 YacTh AUCHUIUIMHBI «['eomopdonorus u reonorus,

HEOOXOJMMO HAllOMHUTh CTYyAEHTaM CJIOBa akajemMuka, mnpodeccopa CaHKT-
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[TerepOyprckoro ynuBepcutera W.Jlemana: «I'eome3uct, pucyromnmii pensed 1 HE 3Ha-
oMl reomopdonoruu, nMogo0eH XUpypry, AENAONEMy OINepalud U HE 3HAIIEMY

aHaTOMHHN» .

Bonpocel 1j1s1 caMmonpoBepKu

1. Ha kakue qUCIUIUIMHBL JeIUTCst reoMopdoorus?

2. Kakue anemeHTHI (OopMbI U TUTIOB penbeda Bol 3HaeTe?

3. PacckaxuTe o kiaccuukanuu peibeda mno reHe3nucy.

4. Pacckaxure o knaccudukanuu Gopm penbeda o ux KOJINYECTBEHHBIM XapaK-
TEPUCTUKAM.

5. MaitTe o011yI0 XapakTepUCTUKY THUIIOB pebeda.

6. Kakue Tunbl paBHUH 110 TPOUCXOXKIAEHUIO Bl 3HaeTe?

7. OnumuTe X0IMHUCTO-MOPEHHBIN pebed.

8. OnummuTe N0JUHHO-0ATOUHBIN penbed.

9. OnuimTe TOpHBINA penbed.

10. OnumuTe CTPyKTYpHBIN penbed.

11. OnummTe KapcToBbIN penbed.

12. OnummTte ByJIKaHUYECKUH penbed.

13. OnmimTe 30710BBIHN penbed.

14. Kakue sierarenbHble annaparsl HCIOJIb3YOTCS PA KOCMUYECKUX ChEMKAX ?

15. B Kakux Cb€MOYHBIX AUANA30HAX BBIMOJIHAIOTCI KOCMUYECKUE CHUMKU ?

16. Uto maeT MHOrooOpa3ue MCHOJIb30BAHUS ChEMOYHBIX JUANa30HOB MPU KOC-
MUYECKOM CHEMKE U YTO 3TO 3a AHana3zoH?

17. KakoBBl pe3yapTaThl MCHOJIb30BAHUS KOCMUYECKHX CHUMKOB B I'€0JIOTHYeE-
CKHX HCCJIEIOBAHUSIX ?

18. KakoBbl pe3ynbTaThl UCIOIB30BAHUS KOCMUYECKMX CHUMKOB B TeoMop(dosio-

IT'MYCCKUX I/ICCJ'IGI[OBaHI/IHX?
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3AJAHUA U KPATKUE METOANYECKHUE YKA3AHUA K
JIABOPATOPHBIM PABOTAM

3ananue 1. U3yuenne coaepkaHusi re0JIOrn4ecKoi KapThl U
re0XpOoHOJIOrHYeCKOi TA0THIIbI

[[enb: OCBOEHHUE CTYJEHTAMH COAEPKaHUS T€OJIOTMYECKOM KapThl U T€OXPOHOJIO-
TUYECKOU TaOJIUIIBI.

HUcxoonvie mamepuanvl: TEOXpPOHOJOTHMUYECKas TaONMIIA U TEOJOTHYeCcKas Kapra
(koHTHHEHTa, cTpaHbl), pasaen 3.2 «Kparkue cBegeHus 00 spax U MepuoIax T€OJIOTH-
YECKOW UCTOpUH 3eMJIN» U3 KOHCIIEKTA JICKIIUI Kypca.

Llopsadok evinonnenusi pabomvi: BCsi padOTa MO U3YUYCHUIO T€OJOTUUECKON KapThl
¥ T€OXPOHOJIOTHUECKOH TaOIHIIBI COCTOUT U3 3-X ATAIOB.

|. O3naxomnenue ¢ codeparcanuem 2e0XpOHONOSUYECKOU MAOIUYD.

CHayana cieayeT 03HAaKOMUTBCS C COJIEPKaHUEM T€OXPOHOJIOTUYECKON TaOIUIlbI
U KPaTKUMHU CBEJICHUSMHU 00 3pax U MEpHUoAax re0JOrH4eckoil UCTOpur 3emiid. 3aKOH-
CIEKTUPOBATh OCHOBHBIE OCOOEHHOCTH TE€OJIOTMUECKUX COOBITUN M WX IMPOJIOJIKUTEIb-
HOCTb BO BPEMEHH.

Il. Obwee 3nakomemaso c kapmoii.

Hauyunate paboty Hajo ¢ obiero 3HakoMcTBa ¢ kaproil. Heobxomnumo ompene-
JIUTh MECTOTMOJIOKEHNE PETHOHA, N300paXEHHOT0 Ha KapTe, MacliTad KapThl, U3yUYUTh
JIETeHY KapThl U 03HAKOMUTHCS C €€ COACPIKAHUEM.

1. M3yuenue u ananuz eeonocuyeckou Kapmol.

AHaM3 KapTel CIEAyeT HAYMHATh C U3YYEHUSI CaMbIX JPEBHUX OTJIOKEHHU. 3a-
TEM HaJ0 NEPEUTH K UCCIEI0BaHUIO 00JIee MOJIOABIX OCAIKOB, AaHAIU3UPYS U ONUCHIBAs
Pa3BUTHE CIIOEB FOPHBIX MTOPOJI B XPOHOJIOTHUECKOMN MOCIEA0BATEILHOCTH, OTPAKEHHOMN
HAa T€OJIOTHYECKON KapTe.

IIpu sTOM crieayer yka3aTh B KakOil 4acTH pailoHa (peruoHa WM CTpaHbl) 3ae-
raroT O6ojee IpeBHUE OTIIOKEHUS, a e 00see MOJOIbIe M KaKyIO TJIOMIA b OHU 3aHU-
MaroT MO OTHOIIEHUIO APYT K APYTYy U IUIOIIAJAN PErHoHa. YKa3zaTh TakKe APYrue oco-
o6ennoctu. Kakue ObUIM yCIIOBUS OTIIOKEHHSI OCAIKOB B JIAHHBIN Mepro1 (MOPCKHE WIIH
KOHTHHEHTaJbHbIC). Eciiu Oblna cyina, To Kakoi oHa uMena peibed (TOpHBIA WM paB-
HUHHBIN), CUJILHO WIX CJ1a00 PACWICHEHHBIM W KaKWe MPOIIECChl Ha HEM COBEpIIAINCH
(TEKTOHUYECKUE TOJHATHUS WM ONYyCKaHUs, NCHYJALUs WU aKKyMYJSLUs, JAeATelb-
HOCTb PEK WJIM CKJIOHOBBIX MTPOIIECCOB).

Hanee HeoOX0IUMO OMNpPEAENUTh YCIOBUS 3ajeranus miaactos. IIpu3znakamu ro-
PU3OHTAJIBHOTO 3aJleraHus IJIACTOB Ha OO30PHBIX T€OJOTUUECKUX KapTax SBJISIFOTCS.

1. Ilnactel, Nexaiyue ropu30HTAILHO, UPOKO PACHPOCTPAHEHBI HA TTOBEPXHO-
CTH, 00pasys Ha KapTe KpYIHbIC MSITHA HEMPaBUIIbHBIX OUEePTAHUM.

2. Hambosee MO01bIe OTJIOKEHUS CIIaraloT MEKIypeuHbIe TPOCTPaHCTBA (BOJIO-
paszziensl), a 0osee IpeBHUE BBIXOST MOJIOCAMU, TSIHYITUMUCS BIOJb JTOJIUH PEK.

3. Pexu, BcreacTBre yriryOJIeHHS TOJMH OT UCTOKOB K YCTHIO, MOCIEA0BATEILHO
BpE3arOTCs B cjiou Oosiee u OoJiee ApeBHUE.

4. KocBeHHBIC PU3HAKY TOPU3OHTATIHLHOTO 3aJI€TaHMsI CJIOEB: PABHUHHBIN pelbed
Y IPEBOBUJIHBIA XapaKTEp PEYHOMU CETH.
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[Tpr3HaKK HAKJIOHHOTO 3aJIeTaHus MJIaCTOB HA 0030PHBIX TE€OJIOTMYECKUX KapTax.

1. B ycnoBusix HEpacuJeHEHHOTO penbeda Uiu ciado pacuieHeHHOro pelibeda u
IPU 3HAYUTEIHLHOM MOIIHOCTHU IJIACTOB HA I'E€OJIOTMYECKON KapTe OyJeT HaOIroaThCs
cepusi TI0JIOC € MapajuiebHBIMU FPAHUIIAMH MTOCJIEIOBATEILHO CMEHSIOIMIUX APYT Apyra
nopoA. I[Ipu 3ToM NBHKEHHHM B CTOPOHY NaJCHUS IJIacThl Oosiee ApeBHHE OYAyT cMme-
HATBCS Bce OoJiee U 6oJiee MOJIOABIMH.

2. Peku, Tekyume B CTOPOHY HaKJIOHA IUIACTOB, OEpyT cBoe Hayaio B Ooiiee
JPEBHUX IUIACTaX U MMOCJIEI0BATEIBHO CIIyCKAIOTCA Ha IJIACThI BCEe 00Jiee MOJIOBIE.

[Ipu3HaKyU CKIaA49aToOro 3ajJeraHus CIOEB Ha 0030PHBIX I€OJIOTHYECKUX KapTax.

1. CBoeoOpa3Hblil XapaKTep pUCYHKA: BBIXOJbI MTOPOJ PA3IMYHOTO BO3pacTa pac-
M0JIAraroTCs MOJ0CAMH, COOTBETCTBYIOIIMMU HAIIPABICHUIO OCEH CKIAaI0K.

2. Her cormacoBaHHOCTM MEXIy BBIXOAAMH IUIACTOB PAa3jIMYHOIO BO3pacra B
HaIpPaBJICHUN PEYHBIX JIOJIUH: PEKHU MEPEXOIIT C OJHOTO MIacTa Ha JPYrou, HEe «CUuTa-
SCh» C UX BO3PACTHOM MOCIIEI0BATEIBHOCTHIO.

3. KocBeHHbIE MPU3HAKHU CKJIATYaTOro 3ajeraHus CJIOE€B Ha O030PHBIX I€0JIOTH-
YECKUX KapTaxX CIY>KUT TOPHBIN penbed U KOJIeHYaTOe CTPOSHUE PEUHBIX JTOJIMH.

Pa3poiBHBIE HapyIIEHUST HA 0030PHBIX T€OJOTUYECKUX KapTaX 0OHAPYKHUBAIOTCS:

1)  cMelIeHUeM BBIXOA OHOBO3PACTHBIX MOPOJI BJIOJIb ONMPEACICHHBIX (4acTO
MPSIMBIX ) JIMHUM;

2)  ynBoeHHeM (WM BOOOIIE TOBTOPEHHUEM) BBIXOJA CEPHId TUIACTOB, WJIU BbI-
MaJICHUEM TUIACTOB, HOPMAJIBHO CYIIECTBYIOIIMX B JAHHOM pailloHE;

3)  CONPUKOCHOBEHHEM II0 OMPEICIICHHBIM JHHHSIM Pa3HOBO3PACTHBIX TOJIII,
BBIBE/ICHHBIX HA OJ[UH TUIICOMETPUUYECKUIN YPOBEHBD;

4)  mpW aHaJIM3e KapT ¢ pa3phbIBHBIMUA HApYIICHUSIMH HEOOXOIUMO yUHUTHIBATH
penbed 3eMHOM MOBEPXHOCTH.

ITo pe3ynbraTaM H3y4eHUS] TE€OXPOHOJOTHYECKOM TaOIUILI U TE€OJIOTMYECKON
KapThl (MHIMBHUIYAIbHO) COCTaBIsETCS Ha jucTax popmata A4, pedepar. OH noimKeH
OBITH JIMTEPATYPHO H3JI0KEH, XOpOII0 0hOpMIICH, HEIOMYCTUMBI TIOMApKH M COKparie-
HUSI CJIOB.

Ha BeInonHeHue 3aqanust 0TBOAUTCS 4 yaca.

119



I'eoxponosornveckasi Tadbauna

Opbl [Tepuopr Onoxu [IpoaoKUTENBHOCTD
Cospe
AHTponorexn MEHHAasi Tosouen (Q4)
(uetBeptrunbiit) | [lo3musisi | Bepxuwmii muretictoreH (Qs)
Kaifiosoii. Q (1,7 mmn.) Cpennuii HJIGI/ICT?HGH SQZ)
cxas Pannsis Hwoxawuii maeiicrornex (Qg)
KZ Heoren Cpennss
N (25) Panuss
[Mo3nuasigs | 66 MaH. JeT
[Taneoren Cpenmas
P @) Pannss
MenoBou [Ho3auss
K (70) Panusist
. [Ho3auss
Me3so3oiickas tOpcxnii Cpennsis
= | MZ J (55-58) s — 170 muH.JIET
o)
2 . [Ho3auss
2 TpuacoBblit Cpeiiss
z T (40-45) P
éﬁ Pannss
[lepmcknii [To3nuss
P (45) Pannsis
Kamennoyrons- | Ilo3nHss
HBII Cpennss
C (65-70) Pannss
. [Ho3auss
JleBOHCKUI Coe s
5 D (55-60) P
[Taneozoii- Pannss
cKas C K Ilo3guss | 330 miH. neT
p7 WITyPUHACKUAN Cpemss
S (35)
Pannss
. [Ho3auss
OpnoBuKCKHiA Coe s
0 (60-70) PEA
Pannss
Kem6puiickuit gozﬂijz
Cm (70-80) —
Pannss
Kpun | IIporepo3oii-
TO30M | CKast 2,1 mapna. ner
(Ho- | Pt
KeM- | Apxenckas 1.8
opuit) | A ,8 MIIpJI. JIeT
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3ananue 2. U3y4yenne MUHEPAJIOB  TOPHBIX MOPOJ B My3ee
3emJieBeaenus bI'Y

DTO 3ajaHue MpPEAnoiaracT MpoBEACHUE B MY3€€ €€ COTPYAHUKOM 2-X YacCOBOM
JICKIIMU C TIOKa30M BCEX HKCIIOHATOB M Hambosee XapaKTepHbIX 00pa3loB MUHEPAJIOB U
ropasix nopof. Ilo pesyiabTataMm 3TOro 3aHSATHs KaXKIblil CTyJEHT TOTOBUT pedepar ¢
KpPaTKUM OTPAKEHUEM B HEM CJIEAYIOIINX PA3JeioB.

Hctopus coznanus Mmy3es 3eMIIeeTusl.

My3elHbIe 3KCIO3ULINAH.

Hcropust pa3BuTHs 3eMIIN.

[Ipupona benapycn.

3eMJIsl Kak IJIaHeTa.

MuHepaibl — Kak 3éMHbI€, TaK 1 KOCMUUYECKHE 00pa30BaHMUs.
[IpruMeHEHNE MUHEPATIOB B JIESITEIBHOCTH YEJIOBEKA.

K TexcroBoii yactu pedepara OyneT mosie3HbIM 100aBUTh (ororpaduu Hanbosee
WHTEPECHBIX HKCIIOHATOB U 00Pa3Il0B MUHEPAJIOB U TOPHBIX MOPOJI, XPAHSIIIUXCS B MY3€€.

[Ipu nmoaroroBke pedepara peKOMEHAYETCS UCIOIb30BaTh yueOHOE MocoOue aB-
topa Pomanenko K.H. «TaunctBennsblii Mup kamus. [lyreBoauTens mo My3ero 3eMieBe-
nenust, Mu., 2000.

Ha sto 3amanue orBoautcs 2 yaca.

NoabkrowdE

3ananue 3. [locTpoenue KapThl THAPOU300aT

[lo maHHbIM BeHanUATH OYpPOBBIX CKBaXKUH (Mpui. 1), pacronoXeHHbIX B IJIaHE
B yrjax KBaJIpaTHOM CETKH, HA PACCTOSIHUU 25 METPOB Jpyr OT apyra (Mo 4YeThipe
CKB)XHMHBI B KQXJAOM PsAY) NOCTPOUTH KapTy rugpouszodar. Macmrad nzo0paxeHus —
1:500, ceueHue U30JIMHUN — Yepe3 OAUH METP.

VYka3zaHue 1o nocTpOeHUIO KapThl THAPON300aT.

B 3amanHoM macmTabe HaHOCST Ha Oymary (MAJUTMMETPOBKY) TUTaH PacIoJioxKe-
HUS CKBaXKWH, 0003Ha4ast ux Kpyxoukamu aumametpoMm 1,5 — 2,0 mm. COoky (cBepxy,
CHU3Y), HE 3arpyxasi pabouyro TIomaab, OT KaKI0H CKBAKUHBI 3aITMCHIBAIOT €€ HOMED.
CrpaBa OT HOMEpa 3aMKCHIBAIOT B YUCIHUTENE — aOCOTIOTHYIO OTMETKY YCThsI CKBaXKH-
HBI, B 3HAMEHaTese — a0COTIOTHYIO OTMETKY YpOBHS IpyHTOBBIX BoA (YI'B). A6comot-
Hy10 0TMeTKY YI'B B Kaa0i CKBa)KMHE BBIYUCIISIIOT KaK PA3HOCTh MEXKy a0COTIOTHON
OTMETKOM ycThsl U IiryOuHOM 3aneranust YI'B. [lanee, ucnosnb3ys 3HaueHus: aOCONIOT-
HBIX OTMETOK YCThEB CKBaXXUH, IPaAyUPYIOT (MHTEPIOJUPYIOT) NPSIMbIE JTUHUU, COCITU-
HSIOIIHME CKBAXKUHBI (TOJIBKO CTOPOHBI KBAJIPaTOB) U HAXOAAT Ha HUX LIEIOYUCIICHHbIE
3HAUEHUA, KpAaTHbIE 33JJaHHOMY CEUYEHHIO (B HaIlleM ciy4dae — oJHOMYy MeTpy). Coenu-
HUB TOYKH C OJMHAKOBBIMH OTMETKAMM TIJIaBHBIMH KPUBBIMH JIMHUSMH, MOJIY4aroT
n300pakeHne penbeda THEBHOM (36MHOM) TOBEPXHOCTSIMU TOPU3OHTAISIMU. Mcmonb3ys
abcomoTHbie OTMETKH YI'B, aHaJIOrMYHBIM TTyTeM HaXOAT IEIOYUCICHHBIC 3HAYCHUS
abcomotHbix oTMeToK YI'B. CoenriHUB TOUKU C OAMHAKOBBIMU oTMeTKamu YI'B miaB-
HBIMH KPUBBIMH JIMHUSIMH, TTIOJTYYUM HM300paKEHHE YPOBEHHOM MOBEPXHOCTH (TIO/13EM-
HBIX BOJ) rujapou3oruncaMu. ['pagynpoBanue OpsiMbIX MOKHO MPOU3BOAUTH aHAIUTH-
YEeCKUM, IrpapuueckuM 1 «MexaHudeckum» crnocodamu. [locneanuii cnocod npeanona-
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raeT UCIOJIb30BaHUE TMHEHHON MaNeTKH C OAMHAKOBBIMU PACCTOSHUSAMU (OOBIYHO 2 — 5
MM) MEKIY CUCTEMON OLIM(PPOBAHHBIX MapaIEIbHBIX NPSAMBIX, HIHECEHHBIX Ha KaJbKe.
[locenoBaTenbHOCTh TPAAYHPOBAHUS 3AKIIOYACTCS B CIEAYIOIIEM: TOYKH, OTMETKH
BBICOT KOTOPBIX MOJJIEXKAT IPaJyHpOBAHMIO, COCAUHSIIOT HPSIMON JMHHUEH (cTOpoHa
kBajparta). [laneTka HaknaabIBaeTCs HA OHY U3 TOYEK TaKUM 00pa3oM, 4TOObI OTMETKA
Ha NaJIeTKe COBIMaJla C OTMETKON TOYKH. JTa TOuka Qukcupyercs. Bpaias nanetky Bo-
KpYT 3a()MKCHPOBAHHON TOYKH, JOOMBAIOTCS COBIAJAECHHUSI OTMETKH BTOPOIl TOUKH C OT-
METKOM 10 MAJIETKE.

Jlnis ompezeneHus: MOJOXKEHUS THAPON300aT HEOOXOANMMO MPOU3BECTH BBIUUTA-
HUE TONOrPAPUIECKUX MOBEPXHOCTEM.

[Ipu pemennu 3a7auv BHIUMTAHUS TONOTpaPUUECKUX MOBEPXHOCTEH B Mpeaenax
BCEU KapThl WIH OTACIBHBIX €€ YYACTKOB MOT'YT BO3HUKHYTb TPH CIIydasi:

1)  W30JWHUM OTICIBHBIX IIOBEPXHOCTEH (B JJAHHOM CIydae 3¢MHOW M YPOBCH-
HOW MOA3EMHBIX BOJ) MPU UX B3aUMHOM HAJIOKEHUU IEpeceKaroTcs, 00pasys U30MeT-
PUYECKHE YETBIPEXYTOJIbHUKHY;

2)  JuHUH 00euX TOBEPXHOCTEH NpPU WX HAJOKECHUH HE ITEPECEKAIOTCS |
HaIIpaBJICHbI B OAMHAKOBYIO WU IPOTHUBOIIOJIOKHBIE CTOPOHBI;

3)  W3OJWHUU OTACIBHBIX TIOBEPXHOCTEH MPH UX HAIOKECHUU UMEIOT CIIOKHYIO
KOH(Urypanuro.

B nepBom ciywae mJisg TOro, 4ToObl MOTYYUTh M30JIMHUU PE3YJIbTUPYIOLIEH MO-
BEPXHOCTU — FUAPOU300aThl (JJUHUU PaBHBIX IIyOMH), HEOOXOJUMO B TOYKAX IEpece-
YEHUSl TOPU3OHTAIEH U TUAPOU3OTUIIC HAUTH PA3HOCTH BBICOT (aOCOIIOTHBIX OTMETOK).
OpanHakoBbIE 3HAYEHMS] PA3HOCTU JIBYX MPOTHUBOMOJOXHBIX TOYEK H30METPUUYECKOIO
YEThIPEXYrOJIbHUKA COEIHMHSIIOT JUArOHajdbl0 — 3JIEMEHTOM HW30JIMHUM HCKOMOM IO-
BEpXHOCTU. TakuM 00pa3oM, U30JUHUM (TUIPOU300aThl) PE3yJbTUPYIONICH MOBEPXHO-
CTH MPOUAYT MOCIEI0BATEIBHO M0 JUATOHAJISM U30METPUUYECKUX YETHIPEXYTOJIbHUKOB.

Bo BTOpOoM ciyuae, Korza U30JUHUM HE MEPEeceKaroTcs, TOUKU Ha KapTe (IJ1aHe),
B KOTOPBIX Pa3HOCTH OTMETOK BBIPAXAIOTCA LEIbIMH YUCIAMHU, MOKHO HAUTH IIyTEM
MOCJICA0OBATEILHOTO TTOCTPOCHUS Tpoduieii (BEpTUKAIBHBIX pa3pe30B) MPUMEPHO TEp-
HNEHAUKYJSIPHO K M30JMHUAM. MOXHO MCIOJIB30BaTh TpadapeT, NpeACTaBIsIoMund co-
0ol 1Be mapasuiesbHble JIMHWY, HAHECEHHbIE Ha KaJIbKy Ha MPOU3BOJIBHOM PaCCTOSIHUU
apyr ot aApyra. OHy W3 JIMHUI IPUHUMAIOT 3a «CTApPIIYI0» (Ha HEE HAHOCAT TOYKH Iie-
peceueHusl CTapIIUX HU30JMHHUM 00erX MOBEPXHOCTEN), a IPYIYyI0 3a «MJaAIyo» (Ha
HEEe HAaHOCST TOYKH NEPECeUeHUs MIIaIIINX U30JIMHUIM 00eux noBepxHocTeil). Hamoxus
KaJIbKY Ha KapTy 10 BO3MOKHOCTH NEPHEHAUKYJIIPHO K U30JUHUAM, CTPOSIT MEXKIY JIU-
HUSMH TPO(UIIN TIIOCKOCTEH, COSANHS MPSMBIMU TOYKaMU MEPECEUEHUs CTapIIuX U
MJIaAIMMX JUHUK Tpadapera ¢ U30JIMHUSAMU MOBepxHOCTe. Touky mepeceueHus mpo-
buneil CHOCAT MO MEePIEeHIUKYISPY Ha «MJIQAIIYIO» JTUHUIO TpadapeTa U MoiayyarT Ha
KapTe TOYKY, I'Jle Pa3HOCTh OTMETOK paBHa lejaoMy uuciy. Ilpu 3ToM oTMeTka 3ToM
TOYKM paBHa LieJoMy yuciy. [Ipu 3ToM OTMETKa 3TOil TOYKH paBHA pa3HOCTH OTMETOK
MJIQIIINX WU CTapIIUX W30JMHUMN JIBYX JAHHBIX MOBEPXHOCTEN, MEXKYy KOTOPBIMH I10-
CTPOCHHBIE MPOPUIN IEPECEKAIOTCS.

[Iponenas psA TaKUX NOCTPOEHUH, ONPEAEISIIOT TOUKHU C IEJIOYUCICHHBIM 3Haye-
HUEM, IO KOTOPBIM U NOJIYYAOT U30JIMHUM PE3YIbTUPYIOLIEH TOBEPXHOCTH.
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B cnyuyae crutomHoN KOH(UTypaluu H30JWHUN HCXOAHBIX TOBEPXHOCTEH Ha
KapTe ABYX TONOrpa(pUUECKUX IMOBEPXHOCTEW HAXOAST Pa3HOCTH BBICOT, B Y3JIOBBIX
TOYKaX. 3aTEM B «OKHAx» HAXOJAT Pa3sHOCTH IS BCIIOMOIAaTENIbHBIX TOYEK, KOTOPBIE
pacrnoJsiararoT 1o KBagparHou ceTke. I1o mosrydeHHBIM OTMETKaM IPOU3BOMST TpagyHu-
pOBaHME U NTOCTPOCHUE U30JIMHUM Pa3HOCTEN pe3ybTupyrollei nosepxHoctu. O0paszen
KapThl THJIPOU300aT MPUBEACH B MPUIL. 2.

Ha nannoe 3aganue orsogurcs 4 yaca.

K 3aganuro 4

Leomopghonocuss — 310 Hayka O penbede 36MHOM TMOBEPXHOCTH, KOTOPHIN OHa
M3y4aeT B UCTOPUUECKOM U PETHOHAIBHOM IUIaHE KaK pe3yJbTaT B3aUMOJICUCTBUS dH-
JIOTEHHBIX W 9K30TCHHBIX CHJI M KaK COCTaBHYIO YacTh JIAHAMA(TOB 36MHOMN ITOBEPXHO-
ctu. MHaue roBops: reomopdomorus — Hayka o (hopmax 3eMHOU TTOBEpXHOCTH. HepoB-
HOCTH 3€MHOM MOBEPXHOCTH CJIArarOTCsS U3 MOBTOPSIOMIMXCS M YEPEIYIOMIUXCS MEXKTY
co0ol TOBBIIIICHUI U TTOHWKECHHH, co3Maroniux (GpopMel penbeda: Kaxaas hopma npe-
CTaBJIICT TCOMETPUIECKYIO (DUTYPYy, OTPAHUUCHHYIO CBEPXY M ¢ OOKOB MOBEPXHOCTIMHU
Pa3JIMYHOIO BHEIIHETO BUJIa U MPOTIKEHHOCTU. OHU HA3BIBAIOTCS 2JeMeHmamu pelibe-
da (puc.1). K HUIM OTHOCATCS BEPIIMHBI, CKJIOHBI, TJIOCKUE TTOBEPXHOCTH, TPEOHU, CEJI-
JIOBUHBI, JINHUW BOJIOPA3/IEIOB U TAIHBETOB.

Puc.1. OcHoBHBIE 251eMEHTHI penbeda

0 — BEpUINHBI; X — CEITIOBUHBI (TIepeBa); ———— — JINHUY BOJIOPA3/IETIOB;
——— — JINHUU TaJIbBETOB; +++++-ee++ — ITUHUU OTUOOB U OPOBOK; ----- — JITUHUM TIO/IOMIBBI
CKaToB; — ——— — pedpa

@®opMbl penbeda ToApa3eNAIoTCS Ha TOJIOKHUTENbHBIE (BBIMYKIbIC), OTpHUIla-
TeJbHBIC (BOTHYTHIE), MPOCTHIC U CIOXKHBIE, 3AMKHYTBIC M OTKPBITBHIC. Y OTPHUIIATEIbHBIX
(GbOopM CKIIOHBI MMAJIA0T HABCTPEUY APYT APYTY, Y MOJIOKUTEIBHBIX (TOpa, XpeOeT) CKII0-
HBI 11aJIal0T B pa3HbIC CTOPOHBI.

ComnpsikeHHbIe JIPYT C APYyroM IMOJIOKUTEJbHAsi U OoTpUllaTesibHass GOpMbI
MMEIOT OOIIMU CKJIOH Y FPaHMIIA MeXY HUMU MPOBOJUTCS YCJAOBHO.

[Tpumepom MoNOKUTENBHBIX (GOopM perbeda MOTYT CIIY)KUTh KypraH, Oyrop, Kod-
KM, XOJIM, YBaJI, TpsAzia U Jp.
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K otpunarensupiM (opmam penbeda MOXKHO OTHECTH JIOUIMHBI, POMOUWHBI,
OBparu, 0aJIKu, TOJIUHBI.

3aMKHYTBIMH Ha3bIBAIOTCA (DOPMBI, OTpAaHUYEHHBIE CKJIOHAMU CO BCEX CTOPOH, a
HE3aMKHYTBIMH T€ U3 HUX, KOTOPbIE HE UMEIOT CKJIOHOB C OJIHOM UJIU JIBYX CTOPOH (J10-
JIMHA, OBpar).

B penbede 3eMHOI MOBEpXHOCTH MPpeo0IaiatoT ciaoxkHbie popmbl. OHU 00pa3yroT-
Csl TIpU Pa3pyLICHUH U PACUICHEHUU paHee CO3JaHHbIX MPOCTHIX (HOPM B pe3ylsibTaTe He-
PaBHOMEPHOTO HAKOILJICHHUS PBIXJIOr0 MaTepuana, BCIEACTBHE YEro BO3HUKAIOT HAJO-
KCHHbIE (HacaXKeHHbIE U BbIpaboTaHHBIE) QOopMbL. B 3THX ciydasx manbie (OpMBl,
OCTIOKHSOINE 00Jiee KPYyIHBIE 00pa30BaHUs SBISIOTCS 00JI€€ MOJIOABIMU (BTOPUYHBI-
MH).

Coueranue OIU3KO PACIOIOKEHHBIX (POPM, UMEIOIIUX €IMHOE MPOUCXOXKICHUE,
BO3pacT, BHEIIHUE OUYEPTaHMsI, CO3/IaeT mun penveda (€CTECTBEHHBIH reoMOpQoIoTH-
YECKUU KOMILIIEKC).

®opMbl U TUIIBI penbeda MOTYT U3ydaThCsl C PaBHBIX TOUEK 3pEHUsI: MOP(OJIOTH-
4eCcKoi, MOp(HOMETPUUECKOM, FTeHETHYECKO (puc.2).

I'eneTnueckuii Mopdomerpuuaeckuii Mopdonornueckuii

7\ S /NVVA

s MVWWA /U

Puc.2. TIpumMeps! pa3anyHBIX THIIOB penbeda:
1 — mepBHYHO TEKTOHMYECKHH (TTOJHATHE U OITyCKaHUE 3€MHOM KOPHI);
2 — 3PO3UOTECHHBI; 3 — POJIOBHIH; 4 — BBICOKHIA; 5 — CPEeTHUIA;, 6 — HU3KHIA;
7 — OCTPOBEPLINHHBIN; 8 — MIIOCKOBEPIIMHHBIN; 9 — OKPYTIOBEPIINHHBINA

-1

[Ipu mopghonoeuueckom w3ydyeHUW XapaKTEPU3YIOTCS JIUIIb BHEIIHUE YEPTHI.
OOpaiaercss BHUMaHue Ha odepTanue GopM B IJIaHe (BBITSHYTHIE, OKPYTJIbIE), HA (hop-
MYy TOTIEPEYHBIX U TPOJOJIBHBIX MTPOQuIeH (BBITTyKIas, BOTHYTas, CTyIIeHYaTas ).

[Ipu mopgomempuueckom n3ydeHun penbeda m3ydaercss BeIUUUHA (pa3Mephl)
KaK KaKI0W (OpPMBI B OTIETHLHOCTH, TaK M OTHOCUTEIBHO ApyT npyra. OnpeaensroTcs
aOCOJTIOTHBIE U OTHOCUTEJIBHBIC BBICOTHI, TIyOMHA W TYCTOTa dPO3MOHHOTO pacujicHe-
HUS, KPyTH3HA CKJIOHOB | JIp.

[Ipu cenemuueckom W3ydeHWH penbeda CTaBUTCSA 3ajava BBIIBHUTH HE TOJIBKO
BHEIITHUE €T0 YePThI, HO M MPOUCXOXKACHHE (T€HE3UC), BO3PACT, UCTOPUIO (POPMUPOBA-
Hus. [IpoucxoxaeHne GUKCUPYETCS OCHOBHBIMU IMPOIECCaMH, KOTOPHIMU OH OBLT CO-
3maH: paboToil pek, BeTpa, Jeanuka u T.1. Coueranne Gpopm pa3InyHOTO TeHe3uca 00-
pa3yeT TeHeTUYeCKHil ThM peibeda.

O renesuce penbeda CyIasIT MO €ro BHEITHEMY BHUY, T€0JIOTHYECKOMY CTPOCHUIO,
paszMmepam (puc.3).
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W3BecTHA TOIBKO W3zBectHa mopdo- W3zBectHb! MOpdoIIOTHS,

Mophotorust JIOTHSI K Pa3Mephl pa3Mepsl, TeOJOrHYEC-
KOE CTpOCHHE
Ia 16 Is

3a 36 38

Puc.3. 3menenne npencraBieHuil o reHesnce GopM penbeda mo Mepe MOCTYIUICHUS! JaHHBIX 00 WX pa3Mepax U reo-
JIOTHYECKOM CTPOCHHUU; TPA3EBOM ByJKaH; 1B — IpsA3eBOW ByJKaH; 2a — Kyd3CTa, [I0HA, CHeXHBIA OapxaH; 20 — I0Ha
WU CHEeXHBIN GapxaH; 2B — NI0Ha; 3a — ropa-cBUIETeIb, KAMEH.I'pH0, 3eMIIsTHas TUpaMuia; 30 — KaMeHHBIH Ipuo, 3eM-
JISTHas TIpaMusiala — ByJkaH, apa3uTHd.KOHYC, TPsI3eBOH ByJIKaH; 10 — mapa3uTH4.KOHYC,; 3B — KaMEHHBIH rpuo

O Bo3pacte penbeda cyauTh TPyAHEE, HO HEKOTOPHIE JAHHBIE MOXHO IMOIYYUTh
10 BHEITHEMY BUIY (OTHOCUTEIBHBIN BO3PACT), T.€. IO PE3KOCTU OUYEPTAHUM, HATUIUIO
MOKPOBHBIX PBIXJIBIX TOPOA. AOCOIIOTHBIN BO3pACT OMPENEISAETCS ¢ TOMOIIBIO B3aUMO-
OTHONIEHUS pelibeda U TOPHBIX MOPOJ €r0 CJIararolluX, U ¢ MOMOIIbI0 0COOBIX (Tase-
OHTOJIOTUYECKOTO, PAAUOYTIIEPOTHOTO...) MEeTO10B. Hambombliiee 3HaUeHHE B HayKe U
MPaKTUKE MMEET KOMIUJIEKCHOE M3ydeHHE pelibeda ¢ TMOMOIIBI0 BCEX MEPEUMCICHHBIX
HaInpaBJICHUMU.

[Tpu uzyuenuu reomoposaoruu HEOOX0IUMO U300PAKEHHUE TEX WM UHBIX (POopM
B BUjie podusieit, quarpamm, O10k-auarpamm, dortorpaduit u 1.1. ['paduueckue n3o0-
paXXeHusi HEe TOJIbKO JOTMOJHSIOT TEOPETHYECKUH MaTepuai, HO COAEp’KaT CaMOCTOS-
TeJbHYI0 UH(POPMAIIUIO, MPEICTABIAS JOXOAUUBBIN U 3((EKTUBHBIN CIOCO0 mepeaadu
XapaKTePHBIX YEPT 3€MHOM MOBEPXHOCTH, €€ JUHAMHKHU, a TAKXKE HAMpaBJICHUE reo-
MOP(OJOTUYECKUX MPOLECCOB, CTaaui pa3BuTusA. [loaToMy puCyHKH BO BpeMs yueO-
HBIX 3aHSATUW, B KHUTAaX, Y4eOHHKAX HEOOXOJIMMO TIIATEIbHO M3y4aTh U BOCIPOU3BO-
JUTh Ha OyMmare.

Kaxnyto popmy penbeda MOxkHO M300pa3uTh HA MPOCTOM PUCYHKE, B IJIAHE U HA
npoduiie (momepeyHoM M TponosibHOM) (puc.4). Ilpu sTOoM creayeTr MmoJab30BaThCs
YCJIIOBHBIMU 3HaKaMH TOTOTpadUYECKUX, TE€OJOTUUECKUX, Te€OMOP(OTOTHIECKUX KapT.
Ha pucynkax HE0oOXOIMMO MPOCTABIATH pa3Mephl (TIyOWHY, MIUPUHY), BBIICIATH
MITPUXOBKOW TJABHBIE SJIEMEHTHI, CTOWKME TuiacThl U Tp. HeoOxoammo mokas3wiBaTh
CTaINM Pa3BUTHUS penbeda ¢ MOMOIIBIO JUHUN paBHOTO THMA (CTUIONTHOM, MyHKTHUPHOM )
WJIM 1[BETA, CBSA3b PHIXJIBIX OTJIOXKEHHI pPa3HOTO TeHE3HUca ¢ pesibe)oM, 3aBUCUMOCTD pe-
abeda U PHIXJIBIX OTI0KEHUN OT CTPYKTYPhl 3eMHON KOPHI M HOBEUIIIMX TEKTOHUYECKHUX
JIBUOKCHUMH.
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PUCYHKH B MONEPEYHOM Tpoduie

. o 1
T e, |

Puc.4. [Ipumepsl cxeMaTHUECKHUX 3apHCOBOK (hopM pernbeda

| — orpunarensHas gpopma penbeda; || — nmomoxurenpHas popma
penseda; Ab u A1b1 — nuHEM TPOIONBHBIX TPODUITEH;

CH u C1/l1 — nuHMM TToTIepeYHbIX Mpodueit

3ananue 4. CocraBienue oporuaporpaguuecKoi XapaKTepUuCTHKHA
1o ronorpaguyeckoi Kapre

Oporpadust 3aHUMaETCsI ONMMCAHUEM BHEITHEr0 00IHMKa GopM 3eMHOM MOBEPXHO-
cTH 0e3 aHalln3a UX MPOUCXOXKACHUS;, THApOrpadus — ONMHUCaHUEM MOpEH, 03ep, pekK,
PYUbEB, a TAK)KE UCKYCCTBEHHBIX BOJOEMOB (BOJIOXPaHUIIUIL, KAHAJIOB).

Llenv pabombi — HAay4YUTh CTYJIEHTOB «YUTATh» pelbed MO TonorpaduyecKkum
KapTaMm pa3HOro Maciitada Jijisi TEppUTOPUiA ¢ pa3HOOOPa3HBIM pebeoMm.

CTyaeHTbl JOJKHBI YCBOUTH OCOOCHHOCTH OTOOPAKEHMSI HAa TOMOTpadUuyecKux
KapTax pa3HbIX MAacIITa0OB OCHOBHBIX KaTeropuil penbeda (rOpHOro, paBHUHHOTO) U
pa3HbIX TEHETUYECKUX THUIIOB penibeda (3p03MOHHOT0, JIETHUKOBOIO, 30JI0BOT0, KAPCTO-
Boro). [lociie 3TOro oHM M3y4yarT OJHY M3 KapT JJIs MOAPOOHOIO aHalIM3a peibeda U
ero omucanusi. B mponecce BBINOJHEHUS 3a7aHUst HEOOXOAMMO OBICTPO HAYUUTHCA
HaXOAWTh Ha KapTe MOJOKUTENIbHbIE U OTpUlaTeNbHbIe (OpMBI penbeda, OnpeenaTh
NPEBBIIICHHUS] KX OTHOCUTENBHO JIPYT JIpyra, yCTaHABIMBATh HANPABIICHUE U BEITUUHUHY
YKJIOHA 3€MHON MOBEPXHOCTH M BOJHBIX MOTOKOB, pa3Mepbl OTAEIbHBIX (GOPM U HUX
OPUEHTHPOBKY Ha MECTHOCTH, a TAK)K€ COCTABJIATDH MONEPEYHbIE U MPOJOTIbHBIE MPOPU-
JIM 9epe3 MaJible 3p03UOHHBIE POPMBI (OBparu, Oaiku).

Hcxoonvie mamepuanoi:
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Penped uzyuaror mo ydeOHbIM Tomorpaduueckum kapram maciraba 1:10 000;
1:25 000. IIpu BBITOTHEHUU JAHHOTO 3aJaHusl OCHOBHOE BHHUMAaHHE CIEAYET COCPEO-
TOUYUTH HA TOPU3OHTAISX TOMOTpapuuecKor OCHOBBI, OTOOpaXKaloLUX pesibed MECTHO-
CTH.

Llopsadok evinonnenus pabomel.

[TosryuuB KapTy JUist U3y4eHUs penbeda ciaeayer:

1. O3HakOMUTBCS ¢ MacITabOM KapThbl, CEYEHUEM TOPU3OHTAJIEH, IIKAJION 3aJ0-
XKEHHS ¥ TeorpapuuecKuM MOJI0KEHUEM U3y4aeMOil TEPPUTOPUH.

2. YCTaHOBUTH caMble 00IIKe 0COOCHHOCTH penbeda (TOPHBIN WM PaBHUHHBIM,
OPO3MOHHBIA WM JICAHUKOBBINA) M TruAporpadudeckoil cetu (MpeicTaBlieHa MOCTOSH-
HBIMH WJIH BPEMEHHBIMH BOJIOTOKaMHU, K 0acceliHy KaKoi peKH OTHOCHUTCS ), IPOU3BECTH
pallOHMPOBAaHNE TEPPUTOPHH, BBIIEIUB YUYaCTKH, OTIMYHbBIE APYT OT JAPYyra 10 BHEIIHUM
0COOCHHOCTSIM OopM perbeda U UX pa3Mepam.

3. I[lonpoOHO M3yunuTh OTAENIBHBIE (OPMBI penbeda U BOJOEMBI B IIpeeiax Kax-
JI0TO paiioHa U 10 BO3MOKHOCTH JJaTh OOBSICHEHUS UX MPOUCXOKICHUSI.

4. IlocTpouTh B BEPXHEM, CPEAHEM M HMKHEM TEUEHHUU MOINEpEeYHble MPOdUiIH
Haubosiee TUIMUYHBIX PO3UOHHBIX (OpM penbeda (peYHbIX JOJIHMH, OBPAroB U T.II.), a
TaK)Ke€ UX IPOAOIbHbIE IPODUIH.

5. CHATHh HEOOXOMMBIE KOJUYECTBEHHbIE XapaKTEPUCTUKN U MPOU3BECTU HEOO-
XOJUMbIE U3MEPEHUSI U MOPPOMETPUUECKHE PACUEThl OTHOCUTEIBHBIX U aOCOJIOTHBIX
BBICOT; CpPEJIHEN BBICOTHI TEPPUTOPHUH, ILIMPUHBI, JJIMHBI U YKIIOHOB PEK, PACCUUTATh I'y-
CTOTY W ITyOUHY pacujieHEHUs penbeda U T.1.

IJTU U3MepeHus HaJ|0 IPOU3BOAUTH He B C/Iy4YalHbIX IYHKTAX, a B HauboJiee
XapaKTepHBIX, CTapasChb HAWTU CpelHHE U KpalHHWe 3Ha4YeHUd U3MepseMOoy BeJlu-
YYHBI JJ151 JAHHOW TEPPUTOPHH.

OnpenenieHue cpefHeld abCONIOTHON BbICOThI TEPPUTOPUU (pUC. 5) Mpous-
BOJUTCA 110 PABEHCTBY

ho -2l
P nT’

rae ). T —cyMMa OTMETOK To4YeK; NT — KOJMYECTBO TOUCK.

> T =100+90+80+70+70+80+90+100

(1)

680
n==8, h., = — =85m.
cp. 8
7 D L
A04
v .
Puc.5. Onpenenenrie cpeaHeit BBICOTHI MECTHOCTH

4
M7

&

OTHOCHUTENIbHBIE BBICOTHI, XapaKTEPU3YIONINE TIIYOMHY PO3MOHHOTO pacdiCHe-
HUS, HAXOMIAT KaK Pa3HOCTh MEXIy a0COMIOTHRIMU MaKCUMaTbHBIMA 1 MUHUMAJIbHBIMU
OTMETKaMHM B MpPEJIeNIaxX JTaHHOU TEPPUTOPUHU.
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H:HmaX_Hmin' (2)

Heobxoaumo onpenenuTs HauOOJbIIYI0 OTHOCUTEIBHYIO BBICOTY, MaKCHUMalb-
HBIE MPEBBIIIEHUS BOAOPA3/IENIa HaJl YPE30M CaMOM KPYITHOU PEKHU.

[TonyueHnHslid TUPPOBON MaTepHUall UCMOIB3YIOT JIJIi COCTABICHUS] KAPTOTPaMMBbI
(M KapTOCXEeMbl) TIIYOMHBI pacuieHeHus. MeToauka COCTaBJICHUSI KapTOrpaMMBbl U
NOCJIEIOBATEIBHOCTD PA0OTHI CIIETYOLIAs:

1) Ha KambKy TEPEHOCHUTCS TUAPOTPadus M BBICOTHAS OCHOBA TOMOTPadUIECKOM
KapThl.

2) U3y4yaeMbIil y4acTOK JEJIMTCA Ha paBHBbIE KBaJpaThl, IUIONIA[b KOTOPBIX yCTa-
HAaBJIMBAETCA NPOU3BOJIbHO. OJTHAKO YEM MEHBIIIE IUIOMAAb KBaIPaTOB, TEM IOJIHEE OT-
paxaroTca B IOKazaTessix ocobeHHocTu penbeda. HemanoBakHyio posib B BbIOOpE
KBaJIpaTOB UTPaeT MaclTad KapThl U XapakTep peiibeda.

3) B mpenenax KakJ0ro KBajpara MPOU3BOJUTCS ONpe/eNieHue MmoKas3aTels riy-
OMHBI pacwieHeHHs! (OTHOCUTEIBHOU BBICOTHI) MO MPUBEICHHOMY PaBEHCTBY. 3HAUCHHUS
WX 3aIUCHIBAIOTCS B IIEHTPE KAKIOTO KBajapara (puc.6).

% | @

QPJH{/“ Z
\(D C)

‘r/ \.{
@\\@
PI/IC.6. HOI[FOTOBKa OCHOBBI K pacquaM ITIOoKa3aTciia FHY6I/IHBI

pacuJICHEeHHsI

yaiN

® | ® | ®

()]

A6cositoTHOE 3HaYeHHe MoKa3aTe sl IJyOUHbI pacyJieHeHHUs onpefieisieTcs ¢
TOW TOYHOCTbIO, C KOTOPOU MO3BOJISIET NPUHSATOE CeYeHUe TOPHU30HTaAJIeH TOIO-
rpaduueckoil KapThl U COCTaBJIsIET BEJUUYUHY, KPAaTHYI0 BbICOTE CE€YE€HHUS TOpH-
30HTAaJIEN.

4) kapTorpaMma 3aKpalllBaeTcs IBETHbIM (OHOM MJIM IITPUXOBKOU B CO-
OTBETCTBUU C COCTABJIEHHOU IIKaJIOH.

[Ipu pacyeTe rycToTbl TOPU30HTAJIBHOTO pacyieHeHUs1 YYUTBIBAIOTCS 0CO-
6eHHoCTH (THUM) pesbeda. [/s onpeesieHUs1 TyCTOTbl 3pO3UOHHOT0 pacyeHeHH s
(peuyHoOro0, 0Bpa’kHO-06A/JI0YHOTO U T.JI.) MOJIb3YIOTCSA GOpPMYJIOoH

8

3257 3)

r7e 6 — JUIMHA 3PO3UOHHOM CEeTU, U3MEPEHHAsI KYPBUMETPOM WJIA LIUPKYyJeM; P —
IJIOIAJb B IPEIENIaX KOTOPOM OCYLIECTBIISIOTCA U3MEpeHUs. MOKHO NOJIb30BaThCS U
dbopmynamu:
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=§, (4) a= P (5)

rae k - kosim4yecTBo x0/IMOB (03€ep, 3anaZiiH) Ha IJomagu P.

Pe3ysibTaThbl pacyeToB NpeACTaBJSIOTCS B BUJE KapTOrpaMMbl (KapTocxe-
Mbl) TYCTOTbl TOPU30HTAJbHOTO pacusieHeHus. ['yCTOTy 3p03MOHHOTO pacyJ/ieHe-
HUS MOXKHO NOJApa3/ie/IMTh Ha CUJIbHYIO, CPeJHION, c1adbyro. MeToAuKa U nocie-
Jl0BaTeJbHOCTb COCTAaBJIEHUS] KAPTOrpaMMbl aHaJIOTUYHA ONMCAaHHOM MPHU COCTaB-
JIEHUHW KapTOrpaMMbl IJIyOUHBI pacyJieHeHHUsl.

YrJibl HaKJIOHA 3eMHOU MOBEPXHOCTHU OMNPEAEISAI0TCA M0 IIKaje 3aJ10)KEHUH,
NnoMellleHHOW Ha Tonorpadpuyeckux KapTax. B ciydyae oTCyTCTBUSA ee, YroJi naje-
HUS CKJIOHA ONpeJlesISIoT 10 popMy.ie:

=1, (6)

rne h — BeicoTa ceueHus penbeda ropusoHTanu, | — paccrosHue (3amoxeHue)
MEXTy HAMH.

1 onpefesieHUs1 YKJIOHA BOJAHOW MOBEPXHOCTH pEK MOJb3yOTCs GopMy-

a

JIOU:
i =

(7)

rie h — pa3HOCTh OTMETOK Ype30B BOJBI B PEKE B JIBYX TOYKAX;

| — nrHA pycna pexu MEeXIy 3TUMHU TOYKAMH.

B pesynbpTaTe BbINOJHEHUS 3aqaHusl | JOHKHO OBITh MOJATOTOBJIEHO OIMCAaHUE
penbeda 00beMoM B 2-2,5 cTpaHUIIbI C COOJIIOIEHUEM TaKOW MOCIEA0BATEIbHOCTH:

— MECTOIOJIOKEHHUE N3Yy4aeMOro paiiloHa (HOMEHKIIATypa, KOOPAUHATHI KapThl);

— 00mmii XxapakTep penbeda (TOpHBINA WM paBHUHHBINA, SPO3UOHHBIN WM JIETHU-
KOBBIM, OJTHOOOpA3HBIN WM Pa3HOOOPA3HBIN; XOJIMUCTBIN, YBAJTUCTHIN), XapakTep Gopm
penbeda: mpocThie, CIOKHbIE, 3aMKHYThIE, OTKPBITHIE, TYCTOTa PAaCUJICHEHUS;

— cpelHue, HauOOoJIbIINEe U HAUMEHbIIUE aOCOIIOTHBIE BBICOTHI (MX 3HAYEHUS U
pacnoJiokKeHNe Ha MECTHOCTH);

— OTHOCUTEJIBHBIE BBICOTHI (CpeHUE, HAUOObIINE, HAUMEHBIIINE);

— TJIaBHAs peka (ee Ha3BaHME, HANpaBIECHUE TEUYEHUs, TyOWHA, IIUPHUHA, CKO-
pocTh TeueHus, (hopma pycia B IJIaHE, YKIOHBI U T.1.);

— IPUTOKHU TJIaBHOM peKH (110 TOMY K€ MJIaHy;

— (popMma peuHbIX JOJIMH B MpoduiIe CMMMETPUYHAsl, aCUMMeTpuyHas, V — o0pas-
Has, U — oOpasHas, siukooOpasHas, TeppacupoBaHHas; NMPU ONMUCAHUU HCIIOJIb30BaTh
BbIYEpUYEHHBIC TPODIUITH;

— Hanuuue (WM OTCYTCTBUE) B JIOJIMHAX MOMM U Teppac (MX IMIHPUHA, BBICOTA HAJl
yYpE30M, XapakTep IMOBEPXHOCTH, 3aKOHOMEPHOCTH PACHpOCTPAaHEHUS B PEYHOU J0-
JIMHE);

— ¢opMa MOJMHHBIX CKJIOHOB (TPSIMbIC, BBIMYKIIbIE, BOTHYTHIH, BBITYKIIO-
BOTHYTHIE, CTYIIEHYaThIC), UX KPYTU3HA, JUTNHA,

— MaJible 3p03MOHHbIE (HOPMBI (OBparu, OaJKu, JOKOUHBI, UX IMHA (OT... 110 ...),
mupuHa (OT... J10...), (hopmMa MonepeyHoro U MpoAOCIBLHOro Mpoduss, 3aKOHOMEPHOCTH
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pacnpoCTpaHEHUs] HA TEPPUTOPUM PaliOHA, IyCTOTa 3PO3UOHHOIO PACUIICHEHMS), UILTIO-
CTPUPOBATH BEIKOTUPOBKAMH C KapT, MPOPUIIIMU;

— 03epa, 60110Ta, MPyAbl (MECTOMOJIOKEHUE, Pa3MeEpPhI, IITyOrHA, IUPUHA);

— TeHE3UC U BO3pacT peibeda, COBpeMeHHbIE pesibeoo0pa3yroiue mpoiecchl.

Onucanue T0JKHO OBITh JIUTEPATYPHO U3JI0KEHO, XOPOoIIo 0hOpMIIEHO; HEJOMY-
CTUMBI IOMapKHU, COKpAIICHUS CJIOB.

Ha BreImosiHeHue 3a1anust OTBOAUTCS 4 yaca.

3ananue S. [locTpoenne kKapThbl 0a3MCHON MOBEPXHOCTH

Ha puc.7, A u3o0paxkeH ydacTOK Tomorpapu4yeckoil MOBEPXHOCTHU, KOTOpas
J0JKHA OBITH pa3iiokeHa Ha cocTapistomue. [lepBbim aTanom pabots (puc.7, b) sBns-
€TCsl ONpEJEICHUE TOPSAIKA JIOJIMH BCEX BPEMEHHBIX M MOCTOSHHBIX BOJAOTOKOB. l-i
NOPSJIOK UMEIOT HEPA3BETBICHHBIE JOJMHBI PYyYbEB U BPEMEHHBIX BOJOTOKOB. Coenu-
HSSICh, OHU JAIOT HA4YaJIO TOJMHE 2-TO MOPSAKA, a COEAMHEHUE IBYX JOJIMH 2-T0 MOPs-
Ka oOpasyeT JoJuHy 3-T0 mopsiika v T.J. Takum oOpa3oM, MOPSIIOK PEeK HE SIBISETCS
MIOCTOSIHHBIM, @ YBEJIIMYMBAETCS OT BEPXOBBEB K YCThSAM MO MEpPE BMAJCHUS HOBBIX U
HOBBIX MPUTOKOB. BI0JIb TOMH NPOCTaBIISIIOTCS] BBICOTHI YPE30B BOBI, ITOJTYUYECHHBIEC B
MECTax MepeceyeHus TaIbBErOB C TOPU3OHTAIISIMH.

Crnenyrouii 3tanm paOOTbl COCTOMT B MPOBEACHUU W30JMHUN, COECTUHSIOLINX
OJIMHAKOBBIE OTMETKU YpE30B BOJIbI, MO JOJIMHAM KaKOro-HUOYlb ONpPEEIEHHOIO IOo-
pAlika, Hampumep no goiuHam 3-ro nopsjka (puc7, B). [Ipu 3ToM BBICOTHBIE OTMETKH
BJIOJIb JOJIUH JIPYTHX MOPSAJKOB HE MPUHUMAIOTCS BO BHUMaHue. Takue H30IMHUU
Ha3bIBAIOTCS u300a3zucamy (JIMHUSMHU PaBHBIX 0a3MCOB 3pO3HMH, a camMa MOBEPXHOCTh
HOCUT Ha3BaHue OazucHoil. Mnes mocTpoeHus U camMo Ha3BaHUE «Oa3uCHasi MOBEPX-
HOCTB» BIIepBBIe BcTpeuarotes B padorax XK. Astopu (Dury G., 1952). O4yeBumHo, MOX-
HO TIOCTPOUTH OA3UCHBIC MOBEPXHOCTU PA3JIMUHBIX MOPSIKOB, MPUUEM, YE€M BBIIIE MO-
PAIOK MOBEPXHOCTH, TEM 00Jiee KPYIHbIE PEKU CITyKaT €€ OCTOBOM.
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Puc.7. Cxema rpaduueckoro pasiaokeHus TOnorpaduyeckoil MoBEpXHO-
CTH Ha 0A3MCHYIO TOBEPXHOCTh M OCTATOUHBIN penbed:

A — Tomnorpadudeckas MOBEPXHOCTh, b — MOpsIKH TOMUH (TTOAITMCAHBI
puMmckuMu nMdpamu); B — 6aszucHas nosepxHocts Il mopsaaka; I' — ocra-
TOYHBINA penbed
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SIcHO, uTO Ga3ucHasi MOBEPXHOCTH SIBISIETCA PAa3HOBUAHOCTHIO (POHOBOI MOBEPX-
HOCTH, XOTSl U HECKOJIbKO OTJIMYAETCS OT HEE MO CBOEW CyTH. ba3ncHas MOBEPXHOCTH
nepeaaer oOllee reHepaibHOe pacrlpe/iejieHue YKIOHOB MPOAOJIbHBIX Mpoduiiel ped-
HBIX JIOJIMH, TI0 KOTOPBIM OHA MOCTpoeHa. Uem BbIlIe MOpsiioK 0a3uCHOM MOBEPXHOCTH,
TeM OoJjiee 0011IKMe 3aKOHOMEPHOCTH OHA OTPaXKAeT U TEM MEHbIIIE BIUSHUE CIyYailHbIX
(haxkTopoB.

BoruuTas rpadudecku 3HadeHus: 0azucHOM moBepxHocTh N-TO mopsiaka u3 3Ha-
YeHHUI Tormorpaguueckoi MOBEPXHOCTH, MOKHO MOTYYUTh KapTy OCTATOYHOTO peibeda
N-ro mopsinka (puc.7, I'), T.e. penbeda, mexariero Bollie MECTHOTO 0a3uca JeHYTaluH.
MaxkcumanbHble 00BEMBI OCTATOYHOTO pefibeda MOTyUyaroTcsl B pailoHaX HAauOOJBIIETO
rIIyOMHHOTO Bpe3a PEeYHBIX JOJMH, a Ha IJIOCKUX MPOCTPAHCTBaX OCTATOYHBIN pebed
HeBeMHUK. TakuM 00pa3oM, OCTATOYHBIN penbed) CIYyKHUT MOKa3aTeIeM BpEe3aHHsl peK.

B pe3ynbTaTe mocTpoeHHs KapThl 0a3MCHON MOBEPXHOCTH U KapThl OCTATOYHOIO
penbeda, yaaercs rpadUyecKu pa3iokKuTh TONMorpaduueckyro MmoBepXHOCTh Ha JIBE CO-
CTaBJIAIOILINE, [IEPBasi U3 KOTOPHIX B 3HAUYUTENILHON Mepe 00yCIIOBIEHA OOIIMMHU TEKTO-
HUYECKUMH (aKTOpaMH, a BTOpasl CBS3aHA, [VIaBHBIM 00pa3oM, C BO3ICHCTBHEM 3K30-
TEHHBIX IIPOLIECCOB.

llopsadok evinonnenus pabomoi

1. CocTaBuTh KapTy pa3HONOPSAIKOBBIX AOJMH. JlJig 3TOro Ha Tonorpapuieckon
ocHoBe MaciTada 1:10 000 wiu 1:25 000 mpoBecTH KapaHIalIoM BCE TalbBETH, OIpe-
JEUTh WX MOPSIIKY 0 NMpaBuily XopToHa — OmiiocopoBa, BHIAEIUTH [IBETOM TaJIbBETH
pa3HbIX MOPSIKOB.

2. B MecTax mepecedeHusi TOPU30HTANIEH ¢ TalbBeramMu 2, 3, 4-ro MOPSIIKOB MO/~
MMCaTh BBICOTHBIE OTMETKHU.

3. [loctpouts kapTy 0a3uCHON MOBEPXHOCTH 2-TO TMOPSAKA, YIUTHIBAs TalbBETH
2, 3-To u 60see BbICOKHX MOpsiakoB. CedeHne n300a3uT JOKHO OBITH PaBHO CEUYCHHUIO
TOpU30HTaJIEH Ha Tonorpaduyeckoil OCHOBE.

4. [TomecTUTh KallbKy Ha MOCTPOEHHYIO KapTy 0a3uMCHON MOBEPXHOCTH U, BHIYU-
Tasi 3HaYeHUs N300a3UT U3 3HAUEHUI TOPU30HTAJIEH B MECTaX UX NEpeceyeHusl, OCTPO-
UTh Ha KaJibKe M300pakeHHe OCTaTOYHOro peibeda. CedeHue M30THIC OCTATOYHOIO
penbeda JOHKHO ObITh PABHO CEUEHUIO TOPU3OHTAJICH Ha HCXOAHOM KapTe.

5. [IpoBectu CTPYKTYpPHO-T€OMOP(OIOrHUECKYI0 MHTEPIPETALNIO TOCTPOSHHBIX
KapT, YUYATHIBAs MPHU3HAKU MOJHITUN M ONMYyCKAHUM Ha KapTax pa3sHOMOPSAKOBBIX JO-
JIMH, 0A3UCHBIX MOBEPXHOCTEH M OCTATOYHOro penbeda. BHavane mo KoMmmiekcy mpu-
3HAKOB Pa3rpaHUYUTh O0JACTH HEOTEKTOHMYECKHX TMOIHSATUN W ONMYCKAaHUW, a 3aTeM
BHYTPH 3THX 00JacTel HAMETUTh KOHTYPhl HAMOOJI€€ NHTEHCUBHBIX JIOKAIBbHBIX CTPYK-

TYyD.

6. Kapty 06a3ucHoil mOBepXHOCTH COCTaBUTh U OPOPMUTH Ha Kalibke opmara A4.
Ha 510 3ananue orBoautcs 4 vaca.

3ananue 6. U3yuenue coaepxxkanusi reoMmopgoi0rnueckoi KapTbl
(KOHTHHEHTA, CTPAHBI)

Llenv pabomwi: I3yunTh copep:kaHne ¥ MPUHIIUIBI COCTABIEHUS TeoMOP(OIIOTH-
YECKOW KapThl, PACCMOTPETh CXeMy TeoMOpP(OIOTHIECKOTO pPalOHUPOBAHUS TEPPUTO-
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pUU ¥ COMOJYMHEHHOCTh TAKCOHOMUYECKHUX E€IMHHI], YCTAaHOBUTH PacCIpOCTpaHEHUE
OCHOBHBIX TEHETUYECKHX TUIOB U (opM penbeda.

HUcxoonvie dannvie: O030pHas reoMopdoioruyeckasl Kapra, KOHTUHETa (CTpa-
HBI), INTEPATYPHBIC MaTePHAIIBI; CXeMa CTpaTUrpaduu aHTPOTIOTeHA.

JIJis yCTICTTHOTO BBIMOTHEHUS 3a/IaHUs HEOOXOIMMO TIOBTOPHUTH Pa3fesibl O BO3-
pacte u resesuce penbeda, hakTopax MU yCIOBHAX pelibedooOpazoBanus; Mopdorpa-
¢um u MmopdomeTpun; pa3BUTUU pelibepa B aHTPOTOTEHE; T€OMOP(HOIOTHUECKUX Kap-
Tax. 3HaHWE ATUX OCHOBOIIOJIOTAIOIINX TEM JaCT BO3MOXKHOCTh BBISIBUTH OCOOCHHOCTH
nporieccoB Mopdoreresa u 00BICHUTH penbed0o0pa3yIONIyI0 POJIb KaXIA0T0 U3 (PaKTo-
POB, B CBSI3M C KOHKPETHBIMHU YCIIOBUSIMH B PETHOHAX PECITyOIUKH.

Xo0 gvinonnenus pabomsoi.

1 3Tam.

— PaccMoTpuTte reoMopdo1ornueckyro KapTy (kaprta ariaca).

— HazoBure ee macmrad, TUIl, Kakoi OHA SIBJISIETCS MO COJEP’KaHUIO M Ha3HaYe-
HHUIO.

— 1o comepxaHuio KapThl ONPENEITUTE OCHOBHBIC MPUHIIAIIBI HA OCHOBE KOTOPBIX
OHAa COCTaBJICHA.

— YcraHoBUTE CIIOCOOBI TIEpe/lauyn Ha KapTe pa3HOoOpas3usi Bo3pacTa, T€HE3HCa,
TUTIOB penbeda, Mopdorpadun, MOPPOMETPUU, IMMUPOTHON W MEPUIUOHAIBHON 30-
HaJBHOCTH.

— IIpoananuzupyiiTe Kakue BHEMACIITAOHbIE 3HAKH MCIOJIB3YIOTCS Ha KapTe JJIs
o0o3HaueHus: popm penbeda, 00pa3oBaHHBIX MOKPOBHBIMU JISTHUKAMU, TEKYYUMHU BO-
JaMH, BETPOM, KPUOTCHHBIMHA U JIP. TIPOIIECCAMH.

2 3Tam.

— PaccmoTtpure cxemy reoMop@oJIorH4ecKoro pailOHUpOBaHMUS.

— YcTaHOBUTE OCHOBHBIE TAKCOHOMUYECKUE €TUHUIIBI, UCTIOJIb3yEeMbIE TIPU panio-
HUPOBAHUH U UX COTOTYMHEHHOCTbD.

— Onpenenure Kak OTPaKarOTCS B CXEME PallOHUPOBAHUS TIPUHITUIIBI, TTOJIOKEH-
HbIE B OCHOBY ITOCTPOCHHS TeOMOP(HOIOTHUECKOM KapThl (T€HE3HUC M BO3paCT pelibeda).
Ha ocHOBaHMH 3TOTO YKaXHUTE, KaKW€ KPUTEPHUH IMOJIOKEHBI B OCHOBY BBIJICTICHUS TaK-
COHOMUYECKHX EIUHUII.

Ha ocHoBaHuuM u3ydeHHs coAepKaHUsS TeOMOP(OIOTUUECKOW KaPThl KaXKIbIi
CTYJEHT cocTaBisieT pedepar (2-3 cTp.), KOTOPbIM JOIKEH OBbITh JUTEPATYPHO H3II0-
YKEH, JIOTUYHO, XOPOII0 0(hOpPMIIEHO, HE IOMTYCTUMbI TOMAPKH, COKpAIIEHUS CIIOB.

Ha BeinmoniHeHue 3a1anust OTBOIUTCS 4 yaca.

3ananue 7. U3yueHue IpeBHMUX JIeITHUKOBbIX 00pa30BaHUi B My3ee
BAJIYHOB

Llopsdox svinonnerus pabomeoi.

1. I3y4nTh UCTOPUIO CO3AaHUS U Pa3BUTUA MHUHCKOTO My3€s BAIIYHOB.

2. I3yunTh rpaHullbl paclipoOCTPaHEHUS AaHTPOIIOTE€HOBBIX JIETHUKOBBIX TOKPOBOB
¥ OCHOBHBIE IIEMTH KPAEBbIX JISTHUKOBBIX 00pa3oBaHuii (ipui. 3).

3. UByuuTs KapTy KpaeBbIX 00pa3oBaHuii Tepputopun benapycu (mpun.4).

132



4. IlpunaTh yyacTue B y4eOHOM SKCKYpPCHH B My3€i BAJIyHOB, IJI€ BBIIOJHUTH
COOTBETCTBYIOIIME 3AIIMCH 32 dKCKYpCOBOJOM (mpernonasarenem), chororpadupoBarhb
WIH CHATh Ha KaMepy HanOoJiee HHTEPECHBIE IK3EMIUISPHI BATyHOB.

5. Ha ocHOBaHMU HM3Y4YEHHBIX MaTEpUaIOB U U3YUYEHUs APEBHUX JIEAHUKOBBIX 00-
pa3oBaHUIl B My3€€ BaJyHOB COCTaBUTh HEOOJIbLION pedepar (2-4 cTp.) ¢ IpUBEIECHUEM
IUTaHa MYy3€s BaIyHOB, KapThl KpaeBbIX 00pa3oBaHuil Teppuropun bemnapycu, pucyHkos
u ororpadumu.

Ha BeImosiHeHHe 3a1aHus OTBOAUTCS 4 yaca.

MuHcKkuil My3eil BAJTyHOB

IIpu uHcTuTyTe reonormueckux Hayk HAH PB cymectByer HeoOBIUHBIN mapk
KaMHEH — cBoeoOpa3HbIi My3ei BaJIyHOB TOJT OTKPHITHIM HeOOM. Hu ogHa cronmma EB-
porbl HE UMEET Takoro myses. My3sel BayHOB Obul co3iad B 80-e Tojpl ABAAATOrO
crosetusi. Ha muomaau okosio 5-6 ra Ha mecTe ObIBIIEro 00JI0Ta pa3MecTUIach YHU-
KaJIbHas KOJUICKIIMS KaMHEH, KOTOPYIO Ha3Balu « IKCIIEPUMEHTAILHON 0a30M JIeTHUKO-
BBIX BAJIYHOB». 3/1€Ch HAUIM CBOE MeCTO 2134 pa3HbIX KaMHEM, KOTOPbIE pa3MEIlCHbI B
HECKOJIBKUX TEMAaTHUYECKUX IKCIIO3ULUSX.

Banynsl, a 370 kKamHHM paszmepoMm mnonepeunuka ot 10 cm g0 10 M u Oosnbiie,
BCTPEYAIOTCS MOBCIOY Ha IpocTtopax bemapycu. Mectamu oHu 00pa3yroT HArpoMoiX-
JICHUSI B BUJIC BAIYHHBIX pa30pOCOB, BAIYHHBIX MOJIeH, KAMEHUCTBIX MOYB, HHOTJA OT-
JIeJIbHBIE TJIBIOBI CKPBIBAIOTCSI HA OKpaWHAX JIeca, CKJIIOHAX PBOB, BJOJIb IOPOT U PEK.

Banynsl mipefcTaBieHbl CaMbIMU Pa3HOOOpPA3HBIMHM TMOPOJAMH MarmMaTH4ecKoro,
MeTaMOpP(PU3UUECKOTO U OCAJ0YHOTO MPOUCXOXKACHUS. Bce OHM TpUHECEHBI Croja
OTPOMHBIMH MaTE€PUKOBBIMU JIETHUKAMH, KOTOPBIE 32 TIOCJICTHUNA MUJUIMOH JIET HEOTHO-
KpaTHO TMOKPBIBAIM CEBEPHOE MoJIylIapue 3emiid. TeM cambiM BajlyHbl MIOMOTAlOT y4e-
HBIM PEIIUTh BOMPOCHI O KOJMYECTBE OJICICHEHU, EHTPaxX 3apOKICHUS JIEAHUKOBBIX
MIOTOKOB, HAIIPaBJIEHUSX UX JIBXKEHHS, MECTaX OCTAHOBKH U MHOTO€ JPYroe, CBSI3aHHOE
C JISAHUKOBOW JUHAMHKOM, JIETHUKOBBIM 00pa30BaHUEM OCAJIKOB, Majieoreorpaduei.
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Mixpapaen YPYHUA

IKCNCPLIMCHTAILIAS
6a3za saayHoy

Aats naaynos

A XK 3 ar»Nr1rapaaocx

B nocnenHue rojpl, HEU3MEHHBIE MONYTYMUKH JIEAHUKOBOM I'€0JIOTMU HAYajau HC-
gye3aTh ¢ Juia 3emid. PaboTa mo n30aBieHUIO OT KaMHEW, KOTOPBIC JIUIIAIOT CESITh U
XKaTh, TOPTAIT C/X TEXHUKY, UJET TaKk OBICTPO, UTO UM yTPOKAET MOJHOE MCUE3HOBEHHE.
[Ipoiiner MHOTO J€T U JIEAHUKOBBIEC BATYHbl — CBUETENIM BEIMUYECTBEHHBIX M€OJIOTHYE-
CKHX, HICTOPUYECKUX U KYJBTYPHBIX SIBJCHHUI MPOIJIOr0 — CTaHYT BEIMYaWIIEeNd peKo-
CTBIO, U COXPAHATCS KaK MaMATHUKU MPUPOJBI B My3esiX, JIM00 3anoBenHukax. K Takum
naMaTHUKaM oTHocuTcs «llapk kamHe».

Mys3eil coznanu u3 nsaty 30H. Kaxaast U3 HUX MpeacTaBisieT OAHY U3 0COOEHHO-
CTEH JIeTHUKOBBIX BaJIYHOB M MO3BOJIET COOpaTh Ha JAHHOM YYacTKe LIEHHbIE WM Xa-
pakTepHble 00pa3ibl TaKuX KaMHe. MHOTue 13 BallyHOB SIBJISIFOTCS 3TaJOHHBIMH.

llepsas 30na «Kapmay — BpUIO)KEHA HA OTPOMHON TEPPUTOPUM BATyHAMH U KaM-
HSIMU TIOMeHble momazasio 4,5 ra. Ha Heil pazmectunuch 6onee 500 KpynHbIX Baly-
HOB, IMEHHO B TE€X MECTaxX, OTKyZa OHHU BbIBE3€HbI. KapTa OpMeHTUpOBAaHA IO CTpaHaM

MUpa, Ha HEel B BUJIE HACHIITHBIX XOJIMOB OTPAKEHbI OCHOBHBIE 3JIEMEHTHI peibeda be-
JapyCH — BO3BBIIIEHHOCTHU U TPSJIBI.

B mectax pasmenienuss MuHcka U 00JIACTHBIX IEHTPOB MOCAXKEHBI MO 3 €U U
BBUIOYKEHBI TPyNIbl BaTyHOB. KapTy oOpamiisier nemexoaHasl TPOMMHKA U HACAXKICHUS
HU3KO pacTymux KycToB. ['opu3oHTanbHbIll MaciiTad kapthl 1:2500, BepTUKATBHBIN —
1:100. Tponuaky 0603HAYaIOT OCHOBHBIE TPAHCTIOPTHBIE apTEPUH.
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Banmynsl Ha kapTe pa3MeIieHbl CTPOro Mo reorpapuaeckoMy MPHUHIIHITY, T.€. B TEX
MecTax, I7ie OHU ObUTH COOpaHbl. DTO MO3BOJIMIIO BBISIBUTH MECTHBIE BATyHHbBIE acCOIlHa-
IIUU U CBSI3U C (POpMaMHU MOCIETHETO JIETHUKOBOTO peibeda.

Camble BBICOKHE XOJIMBI Ha KapTe 10 3,5 M, pacloJI0KEHHbIE B LIEHTPAJIbHON 4aCTH
UMUTHUPYIOT BO3BBIIIICHHOCTD C Hmax= 346 M (1. J[3epkunckas) u 342,7 M (r. JIbicas).

Ecnu mogbexars K MapKy cO CTOPOHBI MUKpPOpPaiiHa «YPy4dbe» U CITyCTUTHCSI BHU3
10 JIECTHUIIE, MONaJeM MPsSIMO Ha AJICI0 BayHOB. DTO IeNb W3 Hauboliee KPYIMHBIX
JICTHUKOBBIX TJIBIO, BBIJIOKCHHBIX BIOJb JOPOKKH.

KamenHbIil MaTepuan, KOTOpBI BCTpeyaeTcsl Ha MOBepXHOCTH PecryOnuku, cBsi-
3aH C JEATEIbHOCTBIO TpPEX IMOCIEIHUX OJieeHeHH. BamyHbl Oosiee ApeBHEro JHe-
IIPOBCKOTO OJIEAEHEHUS pa3MeIlEHbl Ha caMOoM tore benapycu, cpeaHero (Cokckoro) — B
LHEHTPAJIBHON NOJIOCE, MOCIEAHEr0 (II003EPCKOT0) — TOJIBKO Ha ceBepe. s Toro, 4yro-
OBl TIOKa3aTh ATy 30HAIBHOCTH, HA KapTe IEMOYKON HEOOIBIINX BaTyYHOB BBIIOYKEHBI
IPAHUIBI, 10 KOTOPBIX JOXOAWIHN COKCKUU U MO3EPCKUN JICTHUKH.

Bmopas 3ona «llumarowue nposurnyuuy 3aHuMaeT ceBepo-3anagubii (C3) yrio-
BOM YYacCTOK MapKa M pacCKa3bIBa€T PO POAWHY BaTyHOB. Te JE€JHUKOBBIE IOTOKH, KO-
TOpbIE JOLLIM C IeHTpa oOnenenenus ¢ denHockanauu 10 Tepputropun benapycw,
OpUXBaTWIM C coOoil Marepuan ¢ Oonbmiod twiomaan C3 yactu Boctouno-
EBponeiickoit margopmel. [losTromy Ha Hamiel 3emiie OYYTUIIUMCh TOPHBIE TOPOJIbI
[IBenuu, @unnsHauu, aHa bantuiickoro mops, Kapenuu, Jlenunrpaackoit u IIckos-
ckoi obnacteil, Dctonuu, JlatBuu, JIuteel. Camble TPOYHBIE U3 KAMHEW — KPUCTAJIN-
yeckue nopojibl. OHM npouutyu HauOoabui myTh. Ha mioiaake B OCHOBHOM HaXOIUT-
Csl TaKO€ pa3zHOOOpa3ue BaIyHOB, KOTOpbIE BCTPEUalOTCS y ce0s Ha POJMHE TOJIBKO B
OJIHOM MecCTe, Ha HeOOJIbIION Tutonaan. Takue TopHbIe MOPOJIbl HA3bIBAIOTCS HAIpPaB-
JIFOIIAMU, OHU TTIOMOTAKOT BBISICHUTH ITyTH, IO KOTOPBIM JIBUTAJAaCh JICTHUKOBAs Macca.

Tpemvs 30na «llempocpaguueckas KoineKyus» Ha IOTO-BOCTOKE ydacTKa MOKa-
3bIBAET Pa3HOOOpa3me coctaBa BadyHOB. Cpelu HUX BCTPEUAIOTCS MPEJICTABUTENN 3-X
IPyNI TOPHBIX MOPOJ — MarMaTUYECKUX, OCAJAOYHBIX U METaMOP(PUUECKUX. DKCITO3U-
1[Ms BBIMOJIHEHA B BUAE Kpyra Ha miom@aau 0,2 ra, KOTOPYIO0 OKAUMIISIIOT U Pa3ielisitoT
Ha YETBhIPE CEKTOpa MEUIEXOAHBIE TPOIIMHKY, & BHYTPU CEKTOPOB Pa3MEIAOTCs Pa3HbIe
[0 COCTaBy BaJyHbl. 3AMKHYTOE€ MPOCTPAHCTBO Kpyra CHUMBOJIM3UPYET B3aUMOCBS3b U
B3aMMO3aBUCHUMOCTh BCEX MOPOJ B MPUPOJE. 3a TpaHULIAMHU Kpyra BbICTABJICHBI Bajy-
HbI, TEKCTYypa U CTPYKTypa MOPOJ KOTOPBIX OTPAKAIOT CI0KHBIE T€OJIOTMYECKUE TPO-
ecChl. XOPOIIO MEPEHECIN TPAHCIIOPTUPOBKY CUJIBbHBIE JK3eMILIIpbl. OHH BMeECTE €
CaMbIMU PAaCHPOCTPAHECHHBIMHU y Ce0sl Ha POJIUHE MOPOJAMU U COCTABJISIOT OOJIBIINUH-
CTBO BaJIyHOB. M3 MarmMaTH4ecKux MopoJ UMEITCA FPaHuT, rabopo, 6a3ansT, mopdpup,
noppUPUT; C OCATOUYHBIX — JOJOMHUT, U3BECTHSK, MECKOBUK; C METaMOP(PUUECKUX —
THENC, KPUCTATMYECKUH CIaHEL.

Yemeepmas 3oua «DPopma 6anynos» TOKA3bIBAET, YTO BAJTYHbl UMEIOT CAMYHO
pazHoobpasnyto ¢opmy. OHU 00YCITOBICHBI UCXOJHBIMU OYEPTAHUSMHU TIIHIO B MECTE
MEPBOHAYAIILHOTO 3aJIETAHUSI, U UX CTUPAHUSM IPU MEPEHOCE BO JIbAY, U JEATEIbHO-
CTBIO TaJbIX BOJ, M YCIIOBHSIMU MOCIIEIYIOIIETO HAX0XICHUSI KaMHSI Ha MOBEPXHOCTH.
[ToaTOMy MO OUepTaHUAM BaJTYHOB MOKHO MHOI'O paccKasaTh Ipo €ro ucropuro. Berpe-
YalOTCS BAJIYHBI B BUJIE€ Ky0a, mapajuieNienure/ia, TUpaMuIbl, SJUTMIICOUIA, I1apa u JIp.
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VY MHOrHMX npu4yAauBas KOHPUTYpalus, Jalle BCEro BCTPEUYAIOTCs PEIIETKU, ITOXO0KUE
Ha yTioT. MIX MHOT1a HAa3bIBAOT JIEIOTPAHHUKAMMU.

Ilamas 3ona «Kamenv 6 ocuznu yenogexay TOCBSIIEHA POJIA BalyHOB B MAaTe€pH-
aIbHOW KyJbTYypE M HMCTOpUHM HacesneHus bemapycu. 3aech NMpeAacTaBiI€Hbl HE TOJBKO
JPEBHUE U COBPEMEHHbIC M3JIENS U3 KaMHs, HO U IJIBIObI ¢ HAAMUCIMHU, Hepaciudpo-
BaHHBIMU 3HaKaMH. YacTh TAKMX BAIYHOB SIBJISIETCS TAMATHUKAMU UCTOPUH U KYJIBTYPHI.

3ananue 8. CocTaBjieHUe CTPYKTYPHO-TeoMopdo1orudeckoii
cXeMBbI 10 A3POCHUMKAM

C moMOIIBI0 3€PKATBHOTO CTEPEOCKOIa COCTABUTH TeOMOP(OIOTUIECKYIO CXEMY
TUTOIIIA TN TIEPEKPHITHS ABYX adPOCHUMKOB (cTepeonapsl). Macmmrad n3oopaxenns — 1:1.

Vkazanusa no cocmasgnenuio cmpykmypHOo-2e0Mophonocuteckoll cxembvl HO a3POCHUM-
kam. BPBISBIIEHHE Ha adPOCHUMKAX CBEACHHUM O BHEIIHHUX OCOOCHHOCTSX (hopMm perbe-
¢da, UX B3aMMHOM pPACITOJIOKEHUHU, 3aKOHOMEPHON OPHEHTHPOBKE W IMPOUCXOKICHHUH
Ha3bIBACTCS CMPYKMYPHO-2€0MOPDOI02UeCKUM Oeuupuposanuem aspoCcHUMKOS.

CtpykTypHO-TeOMOpQoIoTUIecKoe AemrdprupoBaHUE adPOCHUMKOB HMEET Iie-
JIBI0 O3HAKOMUTH CTYJECHTOB C OCOOCHHOCTSIMU MU300paKE€HUsI HEKOTOPBIX reomMopdoo-
TMYECKUX 00BEKTOB, C UX CTPYKTYPHO-HEOTEKTOHUYECKON 00YCIOBICHHOCTBIO, C TJIaB-
HBIMH METOJIaMU WX U3yUYEHHUSI HA OCHOBE MCIOJb30BaHM MAaTEPUATIOB a9POCHEMKH.

[Ipu cocTaBieHUN CTPYKTYPHO-T€OMOP(]OIOTHYECKON CXEMBbI CTaBUTCS 3ajaya:
UCIIOJIb3YsI YCIIOBHBIE 0003HAYEHUS XapaKTEPHBIX JIMHUM U TOYEK perbeda, ¢ TOMOIIBIO
3epKaJIbHOIO CTEPEOCKOMNa OMO3HATh Ha cTepeonape Habmonaemble (Gopmbl penbeda u
WX CTPYKTYpPHBIE DJIEMCHTHI.

PaboTa HaumHAETCS C ONMpeeeHns TUIOIaan mepekpeiTus. [locnenuss onpeme-
JISIETCS TIPU HAJIOXKEHUH JBYX COCETHUX CHUMKOB JIPYT Ha APyra ¥ COBMEIICHUH OWHA-
KOBBIX (MJECHTUYHBIX) U300paxeHul 00HEKTOB U KOHTYpOB. {151 reomopdomoruuecko-
r0 M3YYEHUS dTa TUIOMIAAb U OyIeT UCXOTHOM.

JloOuBasiCh ¢ MOMOIIBIO CTEPEOCKOINa O0BEMHOTO M300paKEHHUS U TepeMeras
€ro Mo BCE IUIOMIAAN TEPEKPHITUA, AEHHPPUPYIOT MPSMbIE U KOCBEHHBIC MPU3HAKH,
oToOpaXkaroIme COOCTBEHHO OOBEKTHI M UX CBS3H.

st yBenmuueHusi crepeodPpdexra u st Toro, YToObl TUIOHIAAb OJHOBPEMEHHO
OblJ1a CTEPEOCKONMYECKH BHJIHA, BAXXHO cleayromiee: 6asuc dororpadupoBaHus ma0.1-
K€H OBITh MapajuieNieH TJIaBHOMY Oa3ucy mnpubopa, T.e. HaYaJbHbIC HANpaBICHUS
JOJDKHBI COCTABIISATh OJIHY TIPSIMYIO JIMHHUIO M OBITh TapaJlJieIbHbI TIIABHOMY 0a3ucy.

HauanpHble HampaBiieHWS Ha CHUMKAaX MOTYT OBITh IMOJYYEHBI CICTYIOIIAMHU
crocobamu.

Ecnu nepexpsiTue cocranisier 6osee 50%, TO HayallbHbIE HANpPaBJICHUs yCTaHaB-
JMBAIOT TIPOCTO KaK MPSMbIC, COCTUHSIONINE TJIaBHYIO TOYKY JAHHOTO CHUMKA HUJTH pado-
YUl LEHTP ¢ W300paXEHMEM HAa HEM KOHTYPHOW TOYKH, MOJYy4YMBIIEH H300pakeHHe
BOJIM3U TJIABHOM TOYKH COCEIHETO CHUMKA, T.€. ¢ pab0YUM IIEHTPOM COCEIHET0 CHUMKA.

Ecnmu nepexpoitue menee 50%, To 062 CHUMKa Ha HEKOTOPOM PACCTOSIHHH JIPYT
OT JIpyra MPHUKAJIBIBAIOT UTJIAMH B pa0odux IEHTpax K IuiaHmeTry (croiy). K urimam
MPUKIIAABIBAIOT MPO3PAYHYI0 JTUHEHKY M IMOBOPAYMBAIOT CHUMKH BOKPYT HUX pabOunx
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LEHTPOB JI0 T€X MOp, MOKA K Kparw JMHEHKU HE MOAOWAYT HUJICHTUYHbIE KOHTYpPHbIC
TOYKH, UMEIOLIUECS HA IEPEKPHITUH 0OOUX CHUMKOB.

[Tocie 3TOro CHUMKH CYMTAIOTCSI B3aMMHO OPUEHTUPOBAHHBIMHU Ha OJJHOM ILIOC-
koctu. [lo kpato NTUHEHKH, TPUIOKEHHOMY K UrOJIKaM, Ha Ka)XJOM CHUMKE KapaHJa-
IIOM MPOBOJST HayaIbHbIE HAMPABIICHUS.

JUist  mosiydeHusi MpSAMOro cTepeocKonuueckoro 3¢ @dexTa, MO3BOJSIONIETO
Ha0JII0AaTh CTEPEOMO/IEh MECTHOCTH, COOTBETCTBYIONIYIO JNEHCTBUTEIBHOCTH, a3pO-
CHUMKH MOMEIIAIOTCA CTEPEOCKONOM TaKUM 00pa3oM, 4TOOBI JIEBbII CHUMOK CTepeoria-
pBI pacronarajics Mmoj JIeBbIM, a MpaBblid — MO MpaBbIM ria3oM HaOmroxarens. [Ipu
TOM MEPEKPHIBAIOIIMECS YacTH a3pOCHUMKOB OyIyT OOpalleHbl Ipyr K Apyry, a
HaYaJIbHBIC HAMPABIICHUS, TPOBEICHHBIE Yepe3 TJaBHbIE TOYKH (pabodyue IEHTPHI),
COBMECTATCA C MPSIMOM, MapaieIbHON JIMHUU TTIaBHOTO 0asuca. [Ipsimoe crepeon3od-
pakeHue OyeT MOIy4eHO TaKKe MPH OJHOBPEMEHHOM MOBOPOTE cTepeonapsl Ha 180°.

[Ipu cTpykTypHO-TeOMOP(OIOTrHUYECKOM e PUPOBAHUN OJHOBPEMEHHO MC-
MOJIB3YETCSI KOMIUIEKC Pa3IMYHBIX MPU3HAKOB, MOJYUYaAIOIIMX CBOE BbhIpakeHHE Ha (o-
TOM300paKEHNN 3€MHOM TMOBEPXHOCTH B PA3JIMYHBIX KOMOWHALUSX APYT C APYTOM.
Cpenu oTAeNbHBIX NemuGPUPYIOMIUX MPU3HAKOB, UCIIOJIb3yeMbIX B OTOreoMopdoiio-
T'MH, TI0 CBOMM XapaKTEPHBIM OCOOCHHOCTSIM TNPHUHATO BBIJCISTH HpsaMble TPU3HAKU,
OTOOpaKAIOIINE HEMOCPEACTBEHHO AemUPpUpyemMbie 00BEKThI, U KOCBEHHble, UCTIOIb-
30BaHUE KOTOPBIX OCHOBAHO HAa €CTECTBEHHBIX MPUPOIHBIX B3aHMMOCBA3IX MEKIY T'€O-
JIOTUYECKUM CTPOCHUEM M JIAHJMIAPTHBIMH OCOOCHHOCTSMH 3€MHOM IOBEPXHOCTH,
OTOOpaKAIOIIMMHUCS Ha a3pO(POTOCHUMKAX.

K mpsiMbIM npu3HaKaM OTHOCSITCS: JIMHEHHBIE OUEPTAHUS U pa3MeEpPhl, MIIOMIagHAs
KOH(urypauus 1 o0beMHbIe POPMBI, XapaKTePHbIE JJIsI TEX WU UHBIX T'€OJIOrMYECKUX
00bekTOB. K uncity mpsIMbIX TPU3HAKOB OTHOCUTCS JIMHEHHOCTh T€0JIOTMYECKUX TPaHUII
U pa3pbhIBHOCTh HAPYIIEHU, MOJ0CYATOCTh OCAJ0UYHBIX OTJIOKEHUH, (POTOTOH M3ydae-
MbIX 00bekTOB. [locieaHuil UCTIOIB3YeTCs B OCHOBHOM KakK IMOKAa3aTeslb CIIEKTPATbHON
OTpaXaTeJIbHOW CHOCOOHOCTH PA3IMYHOIO THIA TOPHBIX MOPOJ, OOHAKAIOIIUXCS HA
36MHOU MOBEPXHOCTH.

Hnst nemmdpupoBaHus TOPHBIX TOPOJ OCOOCHHO CYIIECTBEHHBI CBSI3b BEIlle-
CTBEHHOTO COCTaBa Mopojbl ¢ (OpPMON ee 3alieraHus, YTO HAXOJUT BBIPAKEHUE B CO-
BPEMEHHOM pelibede.

[To xapakTepHbIM TOUKaM 3aJi€TaHUs U pa3MepaM reoJIOTHUEeCKUX TeN JAeHu(ppu-
PYIOTCSI HEKOTOPBIE€ OTJIOKEHHSI aJUTFOBUAIIBHOTO, 30JIOBOIO, MOPCKOIO, BOJIHOJIEIHUKO-
BOT'O M JIPYroro reHesuca (MpUpycioBbIX BaJIOB, CTapull, 030B U 1p.). [lo oOHaxxeHUsIM
Ha CKJIOHAX U B CTEHKaX Kapbe€poOB MHOTJa BO3MOKHO HEMOCPEACTBEHHOE OIpeIeiiCHNE
MOIIHOCTH OTJIOKECHUH.

Ton ¢otonszobpakeHHnsi 0OOHAXKAIOIIKUXCS OTJIIONKEHUH MUHEPAIbHOTO COCTaBa B
CYXOM COCTOSIHUM Ha 4€pHO-O0eJbIX a3pOCHUMKAX CBETJIbIA 0 0enoro (Mecku, CyriuH-
KH), OPTaHOTEHHBIX — TEMHBIN 70 4epHOTO (Topd). [Ipn yBIa)kHEeHUH OTHOPOJIHOM IMO-
BEPXHOCTU TOH €€ (HOTOM300pakeHUsT TeM TEMHEE, YeM BBIIE BIAXHOCTh. [Ipu Hamu-
YUU OTJIOKEHUW Pa3HOr0 COCTaBa CBETJIBIM TOHOM OTJIMYAIOTCS BOJOIPOHUIIAEMbBIE OT-
JIO’KeHUs, 00Jiee TEMHBIM — BIIATOEMKHE.

J1J711 HEKOTOPBIX THUITOB OTJIOKEHHUM XapaKTePHOU SBISIETCS CTPYKTypa pUCyHKa (Ho-
TOM300paKEHHUSI UX TIOBEPXHOCTH, 0OyCIOBIIEHHAs! WM (U3NIECKHUMH CBOWCTBAMH ITHX
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OTJIO’KEHUH (PUCYHOK TEMHBIX OKPYIJIBIX MSATEH 3alajuH Ha JIECCOBUIHBIX MOPOJIaxX, TEM-
Hasl MOJIOCYATOCTh Ha JISMIOBUAIIBHBIX CKJIOHAX) UM U3MEHEHUSIMU MX BEIIECTBEHHOIO CO-
craBa (CBeTJias OKpyIJias MSATHUCTOCTb, CBOMCTBEHHAs] TOHHOMOPEHHBIM OTJIOXKCHHUSIM,
MSITHUCTOCTD TaJICUHUKOBBIX OTJIOKEHUH U3-32 HAIMYMSI TIMHUCTHIX KaPMAHOB).

[To pacnonokeHHIO B IUJIaHE SJIEMEHTOB CTPOCHUSI PEYHBIX U MOPCKHUX Teppac
MOKHO CYIUTh 00 U3MEHEHHMH COCTaBa CJIararolinx UX OTIOKEHHUH.

WNHorna mo xapakTepy I'paHUll MEXAY OTIOXEHUSIMU MOKHO CYIUTh 00 U3MEHE-
HUM UX TEHE3UCa M BEIECTBEHHOT0 COCTaBa: pe3kas CMEHa TOHOB (hOTOM300paKeHUS,
00yCIOBJICHHAs U3MEHEHHUEM BJIAXKHOCTH, JUIS MECYaHBIX OTJIOKEHHUH MO0 CPABHEHUIO C
CYTJIUHUCTBIMH.

K kocBeHHBIM naHAmadTHRIM MPU3HAKAM OTHOCSTCS: 2eomoponocuieckue (pe-
aped u ruaporpaduueckas ceTh), ceobomanuyeckue (PaCTUTEIBHOCTh M MOYBBI), dH-
mponozenHvle (3IEMEHTBI IESITEIbBHOCTH YEJIOBEKA) U 3002eHHbLE.

OCHOBHBIMU MHIUKATOPAMU MPU CTPYKTYPHO-TEOMOP(POIOTUUECKOM ACHIUPpU-
POBaHUU SIBIISIETCA pelibed, rTuaporpapuieckas ceTb U JaHamagr.

B nporecce cTpykTypHO-reoMop(}hoI0rH4ecKoro aHain3a adpoporon3oopakeHus
BBIICJISIFOTCSL JIBa THIA IJIAHOBOTO pHUCYHKa (opM peiibeda U 3JIEeMEHTOB JaHamadTa:
NPSIMOJIMHEWHBIN U JayrooOpasHbiil. [IpsiMonnHeHbIe 371€MEHThl U UX COBOKYIMHOCTHU
OTPa)KAIOT YYACTKH MOBBIIMIEHHOW TPEIIMHOBATOCTH, YaCTO COBHAJAIOLIUMH C Pa3pbIB-
HBIMH (TU3BbHKTUBHBIMHU) HapymieHus M. OOBIYHO BBIJCISIOTCS JBa MPeoOIalaronmx
HaIlpaBJIEHUs] CEBEPO-3alaJHOE U CEBEPO-BOCTOUHOE. B uTore Ha aspodoronzodpaxe-
HUU TIOJIY4aeTCs CHUCTeMa MPOJOJbHBIX U MOMEPEUYHBIX JUHEUHBIX HEOTEKTOHUYECKHUX
CTPYKTYP. 30HBI Pa3IOMOB BKJIIOYAIOT OT 2-X U 00Jiee pa3pbhIBHBIX HAPYIICHUN U Mpe.i-
CTaBJIAIOT cOOOM CBOEOOpa3HbI KapKac, OCIIOXKHEHHBIX JIOKAIHHBIMU TpPEHIMHAMU U
pa3pbIBaMu.

HyrooOpa3Hbie (pOpMbI OTpa)karoT IUIMKATUBHbIE auciokanuu. [IposBneHue no-
KaJIbHBIX TOJHATHUM W OIIYCKAaHUM B CTPOCHHMM 3€MHOM NOBEPXHOCTH BBIPAXKACTCS B
KOHIIEHTPUYECKOM (AJUTUIICOOOpPa3HOM, IYro0Opa3HOM) PUCYHKE (OpM M DJIEMEHTOB
penbeda, ruapocetu U JanamadTa B 1eiaoM. [lo Habopy Takux 3aKOHOMEPHO MOCTPO-
EHHBIX OpOTUIpOrpadUUYECKUX U JaHAMA(THBIX MPU3HAKOB, HE CBOMCTBEHHBIX OKPY-
YKAKIIEH TEPPUTOPUH, YCTAHABIMBAETCS MECTOIOJIOKEHHUE JOKAIbHBIX CTPYKTYp U UX
CTPYKTYPHO-HEOTEKTOHUYECKUE OCOOEHHOCTH.

BripaxkeHue B COBpeMEHHOM pelibee 3eMHON MOBEPXHOCTH BCEX JJIEMEHTOB
reoMop(OJIOTMYECKOr0 CTPOCHUSI MOXKET OBITh CAMBIM Pa3JIMYHBIM: OT 3HAYUTEIBHBIX
MPEBBILICHU, KOT/Ia OHU BUIHBI MOJ] CTEPEOCKOIIOM, /10 A0JIEH MeTpa.

B nocnennem cinydae OHM, Kak MPAaBUIIO, HAXOJAT YETKOE BBIPAXKEHUE Yepe3 ITu/l-
porpaM4ecKyIo CeTb, IOYBEHHO-PACTUTEIBHBIN MOKPOB, CEIbCKOXO3IMCTBEHHBIE YIO-
JIbsl © HEKOTOPbIE IPYTrrue 0OBEKTHI ACATETbHOCTH YeI0BEKa.

DNeMEeHThI PeUHbIX JOJMH, OBParoB M 0ajiok, JAeHYJalMOHHbIE, aOpa3HOHHbIE U
APO3HOHHBIE YCTYIBI, (HOPMBI P0JIOBOTO pelibea OMmO3HAIOTCS MO0 CBOUM XapaKTEPHBIM
OUYEpPTaHUSIM.

®dopMbl MuKpopenbeda, KapcTOBbIE BOPOHKH, MPOCAAOYHBIC 3aNaMHBI U OJTI0/Ia
U Apyrue GOpMBI JIETKO OTIO3HAIOTCS 110 a9POCHUMKAM, TaK ke KaK M pa3IMIHbIE TEXHO-
reHHbIe 00pa30BaHMUSI.
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Pacnonoxxenne Menkux pek, O0ajJoK, OBparoB, a Takke 03ep U OOJOT MpHU He-
00JIBIION MOIIHOCTH MOKPOBHBIX OTJIOXKEHHUH OTPa)KaeT dJEMEHTHI CTPOEHUS IMOACTH-
JarOMMX KOPEHHBIX NopoJ. O GIM3KOM 3ajeraHuy KOPEHHBIX MOPOJ U COOTBETCTBEHHO
O MaJIOW MOIIHOCTH ITOKPOBHBIX OTJIOKEHHUH CBUIECTENIBCTBYET PEIIETYATOE WM Napall-
JIEJIbHOE PaCMOJIOKEHUE PyCcel B IJIaHE U MX M3rHObl, U BETBJICHUE MO yIjlaMu, O1m3-
KHMH K TIPSIMBIM.

Jlnia nemndpupoBaHus BEHIECTBEHHOIO COCTaBa BEPXHETO TOPU30HTA MTOKPOBHBIX
oOpa3oBaHMii HAUOOJBIINI UHTEPEC MPEACTABISAIOT OBParu, pPoITBUHBL, (hopMHUpYIOIIHE-
Csl B CaMOM TOJIIIIE OTIIOKEHUH U OTpaXkarolie ux Gu3nIecKue CBOMCTRA.

['yctas rupporpaduueckas ceTb 1 MHOTOUMCICHHBIE BOJOEMbI CBUACTEIBCTBYIOT
O BOJIOYNIOPHBIX OTJIOKEHUSX (TJIMHAX, CyTrJMHKAaX), MEHEE YCTOMYMBBIX K 3PO3UH, a
penkas — 0 BOJIOIPOHUILIAEMBIX (MECKax, cymnecax). MckiroueHneM siBsitoTes JIECChl, KO-
TOpble, OyIydd XOpOIIO BOJONPOHUIIAEMBIMU, MOTYT UMETh CETh JIOKOMH cTOKa. [lys
PEUHBIX Teppac MPU3HAKOM IpyOO3EpHUCTBIX OTJIOKEHUN CIIY>)KUT HAJIUYHUE CJIEN0B MO-
TOKOB U pyCeJl Ha UX MOBEPXHOCTH, YKa3bIBAIOIIMX HA OTJIOXKEHHE MaTepuana ObICTPO-
TEKyLIEH BOJOM.

JIpeBOBUHOE BETBIIEHUE SPO3UOHHON CETH HAOJI0IaeTCsl B MpeiesiaX paBHUHHO-
ro peabeda. Ha ydactkax, ClI0XKEHHBIX OJHOPOJHBIMHU CYTJIMHUCTBIMU U TIIUHUCTBIMHU
OCaJIKaMH, NpY HAIMYUU UHTEHCUBHOMN 3PO3MOHHON JEATENbHOCTH BOJOTOKOB HaOIIIO-
JAETCSl IEPUCTOE BETBIICHUE PYCEIL.

O BelIECTBEHHOM COCTaBE OTJIOKEHHI, Kak U 0 (ha3ax 3p03uu, MOKHO CYJIUTh 110
NoNepevyHoOMY IPO(HITI0 OBparoB M peITBUH. Ha rivHax pa3BUBArOTCS IJIMHHBIE HETITY-
OOKME OBparu ¢ paBHOMEPHBIM YKJIOHOM, IJIABHBIM OKPYTJIBIM MONEPEYHBIM MPOPUIEM
U ¢ TITyOOKO BpE3aHHBIMU BEPUIMHAMMU.

OcTpoyrosbHbIi TonepeuHblid Tpoduiib Npyu HEOOJBIION IMHE U 3HAYUTEIHLHOM
YKJIOHE TajJbBera CBUAETENBbCTBYIOT O MECUaHbIX WJIM TPaBEJIMCTHIX Ocajakax. B neccax u
NIECYAHO-TJIMHUCTBIX OTJIOKEHUSAX DPA3BUBAKOTCS OBPAarv C IUIOCKAM JIHUIIEM C MaJbIM
YKJIOHOM U V — 00pa3HbIM MOMEPEYHBIM MPOPHIIEM.

O3zepa u OoyoTa TakXke B psJie CIydyaeB SBISIIOTCS WHIMKATOpaMHU TeoJio-
ITMYECcKOro crpoeHus. IIpexne Bcero, OHM yKas3bIBarOT HA BBICOKOE IOJIOYKEHUE BOJO-
yInopHOro ropu3oHra. Tak, Hanpumep, moMMeHHbIE 00JI0Ta pacloaraloTcs Ha y4yacTKax
pa3BUTHUS TVIMH U CYTIMHKOB. CHUCTEMa pacIioyiocKeHUs 03ep U O0JIOT MHOT/AA MTOAYEPKHU-
BaeT XapakTep TPELIMHOBATOCTH, Pa3phIBHBIE HAPYIIEHUS, IPOCTUPAHUE KOPEHHBIX I10-
POl U T. [I.

Ha oTKpBITBIX yyacTkax 03epa, IpyAbl, a TAK)KE BCE MECTa U30BITOYHOIO YBIIAXK-
HEHUs JIETKO OIO3HAIOTCS M0 M3MEHEHUIO TOHA WM LBeTa (oTonzobpaxenus. O3epa
BCErja M300pakaloTcsi POBHBIM YEPHBIM IIBETOM (B 30HE OJIMKa OHM HUMEIOT OCNbIi
uBer). [I[poMouHbI, coO3/1aHHbIE BOJIOTOKAMHU, OTYETIMBO BUAHBI HA a9POCHUMKAX.

B 3akpbIThIX palloHaX BUJIMMOCTb MEJIKHUX AJIEMEHTOB IHIpOrpaduiyeckoi ceTu pes-
KO YXyALIaeTcsi, U HeOOXOAUMO CTEPEOCKONMMUYECKOE U3yYeHHE a’poCHUMKOB. [Ipu sTom
TIOJIC3HO HCIIOJIB30BaTh SBJICHHE 0OpaTHOTO cTepeodddekra.

Hanpasnenue TedyeHus pek MOXKET ObITh YCTAHOBIIEHO MO psiAy Mpu3HaKoB. B
OOJBIIMHCTBE CIIy4aeB MPUTOK BHAAAET B PYCJO IJIABHOW PEKU MOJ OCTPBIM YTJIOM,
HaIlpaBJIEHHbIM BHH3 M0 Te€YeHUIO. 11 peK, CHIBbHO MEaHAPUPYIOUIUX, XAPAKTEPHO
CTpEMJICHHE M3TYYHH MEePEeBUTaThCs BHU3 110 TEYCHHIO, Ky/1a OOBIYHO M OOpallleHbl UX
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BBIMYKJIOCTH. [Ipy Hammuuu B pycie mecyaHbIX HAHOCOB y O€peroB WM OCTPOBOB MPHU-
3HAKOM HAampaBJICHHUs] TeUEeHUsI OyAyT SIBIATHCS MX MUIO0Opa3Hble 3a3yOpUHBI BAOJb
JIMHUY ype3a BObl, HAIIPaBJICHHBIE BAOJb 10 TEUCHHUIO. B 3Ty %e CTOpOoHYy HalpaBiIeHbI
OCTpble OKOHYAHHUS MBICOB U MPUOPEKHBIX Koc. Bce mecyanbie 0Opa3zoBaHusi B caMOM
pyciie KpyTo 0OpbIBalOTCSI B CTOPOHY HUYKHETO TEUCHUSI.

XapakTepHbIMU OCOOEHHOCTSIMU BEPXOBBIX 00JIO0T, UCIOIB3YEMBIMU MIPU AU (-
PUPOBaHUU, SIBIAIOTCS: MPUYPOYEHHOCTh K CIA00APEHUPOBAHHBIM BOJOpa3jieiiaM MU
3aMKHYTHIM TIOHMXEHHSIM penbeda; oKpyrias ¢opma B MjiaHe UM OOLIMIl CBETIIBII TOH
dboTonzobpakeHus MOBEPXHOCTH, MHOT/IA C 3€PHUCTHIM PUCYHKOM, CO37aBaeMbIM KpO-
HaMH PEJIKMX HU3KOPOCIBIX JepeBheB. TOMSHbIE yYaCTKU B Mpeaenax OOoJoT BBIACIS-
IOTCSI TEMHBIM TOHOM.

bonota HU3MHHOTO THIA BBIIESIOTCS HA a3POCHUMKAX MPEXKIe BCEro Mo MoJIo-
xeHuto B penbede. [loliMenHbIe TpUTeppacoBblie, MPUCKIOHOBBIE U APYTUE THUIIBI TOP-
(bSHUKOB, CBSI3aHHBIE C BBIXOJIaMU TPYHTOBBIX BOJI WJIM PEUHBIM MUTaHHEM, Bcerja Oy-
YT OTHOCUTHCS] K HI3UHHOMY THITY.

K ucnonp3zoBanuto ToHa (poTON300pakeHHst BOOOIIE HAaJ0 OTHOCUTHCS OCTOPOK-
HO U MPUMEHATH €T0 IMyTEM CPaBHEHHUS C OKPY>KAIOIUMH YYaCTKAMH.

[TamrHu, Kak mMpaBUIIO, PUYPOUEHBI K MOPOJaM, XOPOILIO APEHUpPYyeMbIM. Tako-
BbI€ B MpeZiesiax MOPEHHBIX PaBHUH 00JIACTH MOCIIEIHETO OJIEICHEHHs Ha0II0Aat0TCsl Ha
BEpIIMHAX U B BEPXHUX YACTSIX CKIIOHOB MOPEHHBIX X0JIMOB. Ha aspocHUMKax MacCUBbBI
MaIIeH UMEIOT BUJ KPYITHBIX CBETJIBIX MATEH HA TEMHOM ()OHE JIECOB M CHIPHIX JYTOB.
Ha 3aH1poBBIX paBHHHAX MAalTHU MIPUYPOYCHBI, B OCHOBHOM, K MacCHBaM CyIeceil cpe-
JIM TIECKOB Ha y4yacTKax OJHM3KOro 3ajeraHusi MopeHbl. OpyKTOBBIE Caabl OOBIYHO pac-
MI0JIO’KEHBI Ha BOJIOIPOHHUIIAEMBIX OTJIOXKEHHIX B YCIOBHUSIX XOPOIIETo APEHaXa.

O xapakTepe OTJIOKEHUN MOKHO CYIUTh U MO JOPOKHOM ceTH. Tak pacruibiBya-
ThI€ KOJIEM TPYHTOBBIX JAOPOT M HEpaBHOMEpHAs WX IIMPUHA XapaKTEPHBI IS TIECKOB.
Pa3be3keHHBbIE KOJIEW CBOWCTBEHHBI CYTJMHUCTBIM M TIUHUCTBIM OTJIOKECHUSIM Ha
ydacTkax ¢ M30BITOYHBIM yBIaXHeHHEM. Ha Bogopa3ienbHbIX ydacTKax JUisli HUX Xa-
pPaKTEepPHBI YETKUE TPAHUIIBI U TIOCTOSIHHAS IIUPUHA

Bbonora u 3a00504eHHBIC YIaCTKU 00XOIATCS (PYHTOBBIMU JOPOTAMH, IPU3HAKOM
Yero MOTYT CIIYXHUTh TaK)K€ CETh JIPEHAXKHBIX KaHaB, TOpPopa3pabOTKu, Kapbephl, MBI,
OII03HAaBaE€MbI€ Ha a)POCHUMKAX 110 XapaKTEPHOMY PUCYHKY.

O cocTaBe OTI0’KEHUIN MOYKHO CYIUTh U TI0 HAJMUYUIO KApbEPOB, UX XapaKTEPHBIM
OCOOCHHOCTSIM M CBSI3U C OJM3JICKAIIMMH JOPOKHBIMH U TIPOMBINIJICHHBIMU COOpYKe-
HUSIMH.

Yem Gostbliiee KOJTUIECTBO MPU3HAKOB MPUBIIEKACTCS IPU AU (PPUPOBAHUH, TEM
BBIIIIE JJOCTOBEPHOCTh CBEJICHUH, MOTyYaeMbIX C @9POCHUMKOB.

OnHako HEOOXOIMMO UMETh B BUJIY, UTO JIJIsl OJHUX U TeX K€ MPHUPOIHBIX 00BEK-
TOB Kak TMpsIMbIEC, TaK U KOCBEHHbIC MPU3HAKK IEITU(PPUPOBAHHS MOTYT OBITH Pa3ny-
HBIMU.

Ha ocHoBanuu pe3ynbTaToB AeIM(PUPOBAHUS a3POCHUMKOB COCTAaBUThH CTPYK-
TYpHO-TEOMOP(OJOTHUECKYI0 cXeMy Ha Kajbke. [IpuBecTu yciioBHble 0003HAYEHHS U
opopMHUTh CXeMy B KapaHJallle COOTBETCTBYIOIIMM OOpa3oM (MpuUMep IMpeAcTaBieH B
npui. 5).

Ha 3amanue otBoaurcs 4 gaca.
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3ananme 9. CocraBiieHHe re0Jioro-reoMmopgoa0ru4eckoro npoduiis
10 re0JIOTUYECKOH KapTe

[Ipoduib, npoBeAeHHBIN Yepe3 KaKyr-HUOY/Ib MECTHOCTh U TOKA3bIBAIOIINI HE
TOJIbKO BHEUTHUIN 00JUK opM penbeda, HO U ClIararmlliue UxX Mmopojibl, Ha3bIBAETCs Te0-
JIOTO-TeOMOP()OTOTUYECKUM.

[Ipu cocraBieHun Teoaoro-reoMmopdoaornyeckoro npoduiis 3a OCHOBY MpPHUHU-
MaeTcs rurncoMerpudeckuil npoduis. [Ipu cocraBiennn Takod OCHOBBI BEPTUKAIbHBIN
MacmTad OObIYHO BBHIOMPAIOT OOJiee KPYMHBIM, YeM TOpU3OHTANbHBIN. braarogaps 3to-
My, penbed Ha mpoduie MOydyaeTcs BhIpa3UTEIbHEE, MOCKOJIbKY BCE BEPTHUKAIbHBIC
pPacCTOSHUSL OKa3bIBAIOTCS MPEYBEINYCHHBIMU IO CPABHEHHUIO C TOPU3OHTAIBHBIMU, a
CKJIOHBI Ha TTPO(UIIEC TOTYHIarOTCs B CBSI3U C 3TUM OoJiee KpyThIMU, YeM B HaType. Takoe
UCKaXCHIE UCTHHHOW KapTUHBI penbeda MOJNEe3HO, pa3yMeeTcs, JUIIb 0 ONpeaeeH-
HBIX TPEIEJIOB, 3aBUCAIINX OT 3aIaHHOTO TOPU30HTAIBLHOIO MaciTaba mpopuis u cTe-
NIEHU BEPTUKAILHOTO pacuJICHEHUs pebeda.

Llenv _pabomvi: OCBOUTH METOJUKY COCTaBIEHUS M O(OPMIEHHUS T€0JIOro-
reoMop(}oOrnuecKkux Npopuiiel No KpynmHOMAacIITAOHBIM F€OJIOTUYECKUM KapTaM.

B npornecce BbInoOIHEHNS 3aJaHUs CTYIEHTBI TOJKHBI OCBOUTh CO/IEPKAaHUE T€O0-
JIOTUYECKON KapThl, MOCTPOUTH 110 HAMEUYEHHOW JIMHUM TUTICOMETPUUYECKHUIN Mpopuiib U
MOKa3aTh MO JAHHBIM CKBa)KUH W KapThl T€OJIOTMUECKOE CTPOCHHUE TEPPUTOPHUU IO JIU-
HUU TIPODUIS.

Ucxoonvie mamepuanel: KpynHoMaciiTabHas reosorudeckas kapra (mpui.l0),
OITMCAaHMS CKBXUH (TIpUIL.6-8).

llopadok _evinonnenus pabomsi. Bes paboTa 1O COCTaBICHUIO T'€0JIOTO-
reoMop(oJIOTHYECKOr0 MPO(UIISI COCTOUT U3 TPEX ITAIOB.

1. Obwee 3nakomemeso ¢ kapmoii.

Hauyunate paboty Hajgo ¢ oOuiero 3HakoMcTBa ¢ kaproil. Heodxonumo ompene-
JUTHh MECTOTOJIOXKEHNE paiioHa, N300paXKeHHOTO Ha KapTe, MaciTad KapThl U CEUCHHE
TOPU30HTAJICH, U3YyYUTh pelibed TEPPUTOPUM U O3HAKOMUTHCSA C TE€OJIOTUYECKUM CO-
JIEp>KaHUEM KapThl.

2. Cocmasnenue cuncomempuiecko20 npoQuis.

[Tocne obmiero 3HaKOMCTBa ¢ KapToOW CleAyeT NPUCTYIUTh K COCTaBJICHUIO THUII-
comeTtpuueckoro npoduis. [Ipodunb momkeH ObITH BhIUEPUEH KapaHIAIIOM HA MUII-
JUMETPOBOI Oymare.

Paboty Han ruricomeTprueckuM npoduiieM Haj0 HAaYuHATh C BHIOOpa MacIITadoB.

["opuzoHTanbHBIM MacIITad OOBIYHO OEepeTcs TAKOM ke, Kak U Ha KapTe.

[Tocne ropu3oHTAILHOTO BEIOMPAIOT MacITad BepTukaibHbId. Ho nepes Tem, kak
BBIOMpaTh BEPTUKAIBHBIN MaciiTad, Hal0 pacluIaHUPOBATh JINCT MUJUTMMETPOBKH, OT-
BEllsl HA HEM MecTo i npoduiist (B cepeuHe JMcTa), JUIs 3arojoBKa (BBEpXY) U s
neren bl (BHU3Y). BeiOop BepTHKanbHOrO MacuTadba onpeaensercs, KOHeYHO, TEM Ipo-
CTPaHCTBOM, KOTOpOE€ OTBeAeHO aisi camoro mpoduns. Ilpu BeiOOpe BepTHKAIHLHOTO
Macitaba, KpoMe 3aIaHHOTO pa3Mepa JUCTa MIJIJTUMETPOBKHU MO BEPTHKAIH, YUUTHI-
BAIOT U aMIUIUTYJy KOJeOaHWil OTHOCHTENBHBIX BBICOT MO JUHUU mpodumst. Ecnu Ha
npoduiib B HanbHEIeM Oy/1eT HaHOCUTHLCS TEOJIOTHUECKOE CTPOCHHE MO JaHHBIM Oy-
POBBIX CKB)KHH, KaK 3TO MPEAYCMOTPEHO 3a/IaHUEM, TO YUYUTBHIBACTCS Pa3HUIIA MEKIY
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HauBBICIIEH aOCOMIOTHON BBICOTOM MO JIMHUU NPO(UIIS U aOCOTIOTHONW OTMETKOM 32005
camMoil TIyOOKOM CKBakKMHBI. BbIOMpas BepTUKaJIbHBIM MaciiTad, cieAyeT AyMaTh O
TOM, 4TOOBI Ha MpOoQuiie HAUUIM OTPAKEHHWE M CaMble MAJOMOIIHBIE IMJIACThI TOPHBIX
opoJ, KOTOpbIe OyIyT HAHOCUTHCS B TalibHENIIEM. J[J1s1 3TOro BepTUKaIbHBIM MacIITad
JOJKEH OBITh J10CTATOYHO KpyHmHBIM. OHAKO MPEeyBEINYEHUE BEPTUKAIIBHOTO MacIlITa-
0a HajJ| TOPU3OHTAIBLHBIM JIOMYCTUMO, KaK y>K€ TOBOPWJIOCH, JIMIIb JI0 OMpPEACICHHBIX
Mpe/iesioB, KOTOphIE MO3HAIOTCA Ha omnbiTe. BoIOpaHHBI MaciiTad OKEH OBITh yH00-
HeIM B pabote. Hanbonee ynoOHBI 1y1s1 pabOTHl HA MUJUIUMETPOBOM OyMare MacIiTa0sbl,
kpartsbie aecatu (1:250, 1:500, 1:1000, 1:2000 u 1.1.).

[Tocne BpIOOpa BEepTHUKAIBLHOTO MaciiTaba B MeCTe, OTBEJCHHOM il MPOQuIIs,
IPOBOIST JBE MEPIICHANKYISPHBIC JIMHUU — OCh OPAMHAT U OCh abCIHCC.

Ha ocu opauHar nenarT CAaHTUMETPOBBIE OTMETKH, CJIEBA OT KOTOPBIX MOJIHUCHI-
BalOT a0COJIOTHBIEC BHICOTHI B IPUHATOM BEPTUKAILHOM MaciTabe, HaunHas ¢ OTMETKH,
JeXalle HEeCKOJbKO HIKe 32005 caMoil rTyOOKOW CKBaKHUHBI, U 3aKaHYMBasg OTMET-
KOH, JieKalel HECKOJIbKO BBIILIE CAaMOW BBICOKOW TOUYKU Ha JIMHUU TPOQUIISL.

Ha ocu abcuuce, KOTOPYI0 Ha3bIBalOT OCHOBAHUEM MPO(MUIIS OTKIAAbIBAIOT pac-
CTOSIHUSL MEXAY TOpU30HTaNsAMU. Jlydie Bcero, 0OTMeYaTh UX HECKOJBKO OTCTYMasl OT
IIKaJbl BBICOT, YTOOBI MPO(UIIL K HEH HETIOCPEICTBEHHO HE TPUMBIKAJL.

PaccTostHust MeXIy TOPU3OHTAISIMH H3MEPAIOTCS Ha KapTe LUPKYJIEM-
U3MEpUTENIEM WU JTUHENKOM, MOJ0CKONH MUJUIMMETPOBOM Oymaru, a 3aTeM OTKIIa/bIBa-
I0TCSI HA OCHOBAHMM MPOQMIIs B MPUHATOM TOPU3OHTAIBbHOM Maciitade. Mectomnosio-
KEHUE KaKJI0M TOPU30HTAJIM OTMEYAETCSd YEPTOUYKOW OKOJO KOTOPOM MpOCTaBISETCS
COOTBETCTBYIOIIAS JAHHOM TOPU30HTAIHN a0COIIOTHAS OTMETKA.

Ecnu ropu3oHTanbHbI MacmiTad penieHo B3ATh TaKMM K€, KaK Ha KapTe, TO pa-
0ota ynpouraercs. Toraa MIIILTUMETPOBKY HNPUKIAIBIBAIOT IJTMHHON CTOPOHOU K JTMHUU
npouiis U MEPEeHOCAT Ha €€ Kpail BCe TOPU30HTAIH, PACCTOSIHUE MEXAY KOTOPHIMHU B
TaKOM CJIydae MEHSTh HE CJIeIyeT.

Kpome ropuzonTaneit Ha ocHOBaHuE PO NEPEHOCIT OOPBIBBI C yKa3aHUEM
aOCOJIOTHOM OTMETKU MX OPOBKH U MOJIOMIBHI, a TaK)Ke OEperoBbie JIMHUUA MOPEH, 03€p,
IPYAOB U PEK C YKa3aHUEM a0COJIIOTHOM OTMETKHU ype3a BOJbI U ITyOUHBI 0 JHA BOJIO-
eMa, €CJIi 3TU CBEACHUs UMEIOTCS Ha KapTe. OMHOBPEMEHHO MEPEHOCAT TPaHMIIbl BCEX
cTpaTurpauyecKux MoaApasJeieHuid reoJOrnueckor KapThl U MECTOIMOIOKEHHS, UMe-
IOIUXCSl Ha MpoduiIe CKBAXUH, C YKa3aHUEM aOCOTIOTHON OTMETKH UX YCTh U 3a00sl.
OTU CBeJleHUs MOHAN00SATCA B JajbHEHIIEM NMpPU HAHECEHUU HAa MPOQHUIb IeoJornye-
CKOro cTpoeHusi. Bce 3Tu 0003HaueHUs M MOANMUCH MPHU MOCTPOCHUH NPO(UIIL HOCIT
BCIIOMOTATENbHBIM XapakTep, MO3TOMY MX CJIeIyeT HAHOCUThH MPOCTHIM MSTKUM KapaH-
JAIIoOM, YTOOBI B TaJIbHEUILIEM JIETKO CTEPETh.

3aKOHYMB MOATOTOBUTENIbHYIO padOTy, CIEAyeT NPUCTYIUTh K MOCTPOCHUIO Ca-
MOTO TUIICOMETpUYEeCcKOro npoduis. s 3Toro u3 Kaxaoi METKM Ha OCHOBAaHUU MPO-
¢bumns, COOTBETCTBYIONICH TOW WM WHOW TOPU3OHTAJIM, MBICIEHHO BOCCTAHABIIMBAIOT
NEPIIEHIUKYJIAP 0 BBICOTHI, COOTBETCTBYIOUICH aOCOIIOTHON BBICOTE TOPU3OHTAIHU, U
Ha 3TOM ypOBHE CTaBST HA MIJUIUMETPOBKE TOUuKy. [lomyueHHbIe TakuM 00pa3oM TOUKU
COCJIMHAIOTCS 3aT€M TJIABHOM KPUBOW JIMHUEN C TOMOIIIBIO JIEKaa.

Oty paboTy cieayeT IpOBOAUTh HE MEXaHUUECKH, & C YYETOM HCTUHHOTO 00JIMKa
penbeda. Bo uzbexxanme ommbOOK HAMO, MPEXKIAE BCETO YETKO MPEICTaBIATh cebe Me-
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CTOTIOJIOKEHNE OTPUIIATEIIBHBIX U TTOJIOKUTENBHBIX (POopM penbeda Ha TUHUN PO,
4YTOOBI HE MEePENyTaTh UX.

B mecTax nepeceuenus nuHuen npoduis pex, o3ep, NpyJaoB U MOpeil HaJo0 MoKa-
3aTh YPOBEHb BOJBI B ATUX BOJOEMAax B BHUJIE MPSIMON FOPU30OHTAJIBHOM JIMHUH, JIEKa-
el Ha OTMETKe ype3a BojioeMOB. [IpubiMKeHHO MOKa3bIBaeTCs TakyKe Mpopuib JHA
BOJIOEMOB C Y4€TOM JaHHBIX O riayOuHe. OOpBIBBI PUCYIOTCS C TMOMOIIBIO BEPTHUKAIb-
HBIX JIMHUH, COETUHSIOMUX OPOBKY C UX IMOJIOIIBOM.

Pesynbrat paboThl MpoBEpsETCS MPEMoaBaTeIeM.

3. Hanecenue na npoghunv 2eonocuyeckoti u 2eomop@onocuyeckoii Hacpy3xu.

[Tocne Toro, Kak THIICOMETPUICCKUN MPOGUITL TPOBEPEH, HA HETO CIEAYyeT HaHe-
CTH CKBQ)XWHBI U TPAHULIBI IUIACTOB, BBIXOIAIINX HA JHEBHYIO IIOBEPXHOCTb.

VYCTh CKBOKWH JIOJDKHBI OBITH TMOKAa3aHbBI KUPHBIMA TOYKAMHU, HAJl KOTOPHIMU
MOANUCHIBAIOT MOPSAJIKOBbIE HOMEpa CKBaXXWH. CKBAXKHUHBI CIEAYET HAHOCHUTH MO BO3-
MO>XHOCTU TOYHEE, MCHOJb3ys AaHHbIe 00 aOCOJIOTHOM OTMETKE MX YCTbs. [ paHHUIIbI
IJIACTOB OTMEYAIOTCA YEPTOUKAMU, MEXKAY KOTOPHIMHU BBIIIC JIUHUU MPOGUIS MHUIILYT
VHJIEKCBI, COOTBETCTBYIOLIME TEM WUIIA UHBIM CJIOSIM.

[Tocne »Toro Ha nMpoduias HAHOCAT JaHHBIC O BHYTPEHHEM CTPOEHUHU 3€MHOM KO-
pbl. 13 TOYEK, COOTBETCTBYIOIIUX YCThSIM CKBA)KHUH, IPOBOJSAT OTBECHBIE IPSIMBbIE JIU-
HUU JI0 OTMETKH UX 32005, I7Ie CTABAT HEOOJbIINE TOPU3OHTAIBHBIC YEPTOUKH, (DUKCHU-
pYIOIKE KOHIIbI CKBaXKUH. 3aT€M Ha KXKIYIO U3 3TUX JIMHUI MEPEHOCIT FPaHULbI CII0-
eB. JlanHble 00 aOCOJIFOTHBIX OTMETKAaX KPOBJM M TOJOIIBBI KaXJA0TO CJI0sI OepyT Mpu
3TOM M3 HATOW rpadsl onucaHusi ckBaxuH (rpui.6, 7, 8). [IpoTus kaxaoro cios moj-
MHACBHIBAIOT COOTBETCTBYIOIINN €My UHJEKC.

[Tocne Toro, kak 3ta padoTta OyAeT 3aKOHYEHA JIJIsl BCEX CKBa)XUH, CIEIYET IMpo-
BECTH TPAHUIIBl CIIOEB MEXK]Y CKBaKMHAMH, MOKa3biBas B HEOOXOJMMBIX CIydasix
HAKJIOH TIJIACTOB, MX BBIKJIMHUBAHUS U BBIXOJbI HA TOBEPXHOCTh 3€MJIU.

Hauunate 3Ty paboTy cienyeT ¢ mpoBEeACHHS KPOBJIHM CAMOTO IPEBHETO CIIOS, TTO-
CJIEIOBATEIILHO MEPEXOIs 3aTeM K MPOBE/ICHUIO TPaHUIIBI Bce Oosee u 60aee MOTOABIX
cTparturpadudeckux nojapasaeneHuid. [Ipu BbITOTHEHUH 3TON Olepaluu CaeayeT pyKo-
BOJICTBOBATHCSA BO3PACTOM OTJIOKEHHUH: OOBEIUHSSA B €IUHBINA CIOW OIHOBO3PACTHHIE
nopojbl (MMEIOIINE OJMHAKOBBIE MHCKCHI), BCKPHITUE B Pa3HBIX CKBOXKMHAX WUJIU BBI-
XOISIIKE Ha JHEBHYIO MMOBEPXHOCTh. Hamo umeTs B BUy, 4YTO OJTHOBO3PACTHBIE MOPO-
JIbl MOT'YT 3aJIeTaTh HA Pa3HBIX TMIICOMETPUUYECKUX YPOBHSX, @ HHOTAA U IIPEPHIBATHCA
(BBIKJIMHUBATHLCS ) B pE3yJIbTATE MOCJIEIYIONIETO pa3MbIBa.

Korna xakoil-nu0o cinoil, BCKPHITHIA OJHOW M3 CKBaKWUH, B CMEKHOU CKBaKUHE
OTCYTCTBYET, 3TO MOKET OBITh CBS3aHO WM C BBIKJIMHUBAaHUEM CJIOS WJIM C TEM, UTO
CKBaXXMHA HE JIOCTUTJIA €T0 U3-32 HE3HAYUTEIHHOUN TITyOUHBI.

[Toxa3piBasi BEIKIMHUBAHUE CIIOEB, HAJI0 YUUTHIBATh UX BO3PACT, PUCYSI KJIMH Ta-
KUM 00pa3oM, YTOOBI MOJIO/IbIE TOPOJIbI HE 3aX0UIIU 10/ Oosiee ApeBHUE, a, HA000POT,
MPUCIIOHSIUCH, K HUM. [lepen Tem, Kak Mmoka3aTh BBIKIMHUBAHUE KaKOTO-JTHOO CIIOA,
HAJI0 HAPUCOBATh KPOBIIIO HHMXKE JICXKAILIETO IUIACTA, 4 3aTEM YK€ CBECTH HA HET BBIKJIU-
HUBAOIIHUICS CJION, 4TO OOBIYHO JENIaeTCS Ha MOJITYTH MEXITY CKBaKHMHAMMU.

Ecnu BhIKIMHMBAaHUE CBSI3aHO C BBIXOJAOM IIJIACTA HA MOBEPXHOCTh, TO KPOBIIO U
MOJOIIBY IJIACTA B CKBAXXUHE CIEAYET COEAUHUTDH C COOTBETCTBYIOIIMMHU I'PAaHUIIAMU Ha
JUHUYU TIPODUIIAL.
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Ecnu cmexxHas CKBaKMHA HE TOCTHUTIIA CJIOS U3-3a HE3HAUYUTEITLHOM TITyOWHBI WITH
W3-3a TOHIKEHHUS €ro KPOBJIM, YTO MOXKET OBITh CBSI3aHO C Pa3MbIBOM HIIM HM3THOOM
macTa B pe3yJibTaTe TeKTOHHMYECKOTO OMyCKaHHWs, TO HaJ0 HAWTH ATOT CIION B CIEIY-
IOIIEH CKBaXHMHE M TIPOTSAHYTh TPaHUIBI TyJa. KpoBIIIO TaKOTro CI0S MOKa3bIBAIOT MPHU
ATOM HECKOJIbKO HIDKE 32001 TeX CKBaXKMH, KOTOPBIE €ro He TOCTUTiIu. Hamo MoMHHTS,
YTO KOHIIBI (3a00M) CKBAXXUH COCIMHATH C TPaHUIIAMU CJIOEB He cieayeT. OHU JTOJDKHBI
CBOOOTHO 3aKaHYMBATHCS B TEX WJIM MHBIX CJIOSX, a TPAHHUIIBI IJIACTOB JIOJKHBI MPOXO0-
JUTH BBINIEC WU HIDKE 3a00eB ckBaxuH. [1o70mBY caMoro HIKHETO CJIOs Ha Tpoduiie
HE ITOKA3bIBAIOT, €CJIM O €€ IMOJ0KCHUU HEeT KaKUX-TH00 KOCBCHHBIX JaHHBIX.

TakoBbI 00MIKIE MTpaBUiIa MPOBECHUS TPAHUIl CI0eB Ha podmisiax. B 3aBucumo-
CTH OT KOHKPETHBIX YCIOBHUU T'€OJIOTHYECKOTO CTPOSHHUS TEPPUTOPHH, BCE pa3zHOOOpa-
3M€ KOTOPBIX MPEAYCMOTPETh HEBO3MOXKHO, TPAHUIIBI MEKIY CIIOSIMA MOTYT UMETh TE
WJIM UHBIE YaCTHBIE OCOOEHHOCTH.

[Ipexe Bcero, HaJI0 UMETh B BUY, YTO MOPCKHE OTJIOXKCHHS 3aJICTal0T Ha paB-
HUHAX, KaK IPaBUJIO, TOPU3OHTAIBHO WIJIM IOYTH TOPU3OHTaIbHO. [loaTOMY mpu co-
CTaBJICHHH Mpo(duiIe paBHUHHBIX TEPPUTOPUN HE CleAyeT M3THOaTh IUIACTHI B BUIE
ckianok. [Ipu odopmileHHHN U1 3TUX TEPPUTOPUN TUIACTHI 3aIITPUXOBBIBAIOTCS TOPH-
30HTAJIbHO. OJTHAKO KPOBJIS U TMOOIIBA IJIACTOB MOTYT OBITh HEPOBHBIMU U UMETH CY-
IIICCTBEHHBIN HAKJIOH. TaKMMH UX U CIIeJIyeT pUCOBaTh Ha Mpoduiie, eciim 00 ITOM CBU-
JIeTEeILCTBYIOT JaHHBIC OypEeHUs.

HepoBHOCTH KpoBIM bale Bcero OBIBAIOT CBS3aHBI C PAa3MBIBOM, ITOCIICIOBAB-
MM 32 OTJIO)KEHHEM OCaaKoB. HEepOBHOCTH MOJOMIBBHI OOBIYHO JIETKO OOBSCHSIOTCS
0COOCHHOCTSIMU penbeda, KOTOPHIH CYIIECTBOBAT 37IeCh B KOHTUHEHTAJIBHBIA TIEPHOI,
MIPEANISCTBYIONINNA MOPCKOM TPAHCTPECCHH.

KoHTHHEHTambHBIE OCAJKH BOJHOTO TreHe3wca (OOJOTHBIE, 03EpHBIC, PEUHBIC)
CJIeIyeT TTOKa3bIBaTh B BUC JIMH3, OOPANIEHHBIX BBITYKIOCTHIO BHU3, TOCKOJIBKY BOJIO-
€MBbI pacIiojararoTcs BCErJa B OTPUIIATENIBHBIX (Gopmax penbeda. MckaoueHne MoryT
MIPEACTABIIATh OTJIOXKECHHUS (DIIOBHUOTIISAIIMAIBHOTO TeHE3KCa, KOTOPhIE HEPEIKO OTKIIa-
JLIBAJIMCH B TOJIIIE JIbJa, HE CUYUTASACh C pelibe)OM MOJICTHIIAIOIINX JIe[ KOPSHHBIX T10-
poa. B mporiecce cranBaHus nbaa Takue (IIOBHOTIAIHAIBHBIC OTIIOXKEHUS «IIPOSKTH-
pyroTcs» (OCearoT) Ha 3eMHYIO MOBEPXHOCTh M MOTYT 00pa30oBaTh Ha HEW ITOJIOXKH-
TenbHbIe (GopMbl penbeda. [loaTomy cionm GIOBHOTISIHMOHAIBHBIX OCAJIKOB MOTYT
OBITH TIOKa3aHbI HAa TIPO(dUIIC KaK JHH3bI, 0OpaIeHHbIC BBIMYKJIONW CTOPOHOUW HE TOJIBKO
BHH3, HO U BBEPX.

JlpeBHUE pevHBIC OTIOKCHHsS CJICAyeT PHUCOBATh HA Teppacax PEYHBIX JOJIHH,
npudeM Ha 0oJiee BRICOKUX TEPPACOBBIX CTYIICHSX CIICIyeT MOKa3bIBaTh OOJIee TPEBHUE
pPEYHBIC OCA/IKH.

AJUTIOBUH KaXKJI0M Teppachl HaZ0 M300pa)aTh CI0EM OJMHAKOBON MOIIHOCTH Ha
BCEM TIPOTSHKEHUU TEPpachl. Y THUIOBOTO IIBA TEPpachl JIOJDKHO OBITh TIOKA3aHO IPH-
CIIOCHHE PEYHBIX OTJIOKCHHMH K IOPOJiaM KOPEHHBIX CKIOHOB JOJUHBI MM K Oojiee
JPeBHEMY QJTIOBHUIO BBIIIENEKaIeld Teppackl. Hamo nMeTs B BUAY, YTO B 3TOM MECTE
aJUTFOBUM, HEPEJIKO OBIBACT NMEPEKPHIT ICITIOBHEM, CHECEHHBIM C BBIIIEICKAIICTO KO-
PEHHOT'O CKJIOHA JIOJUHEI.

B paspese anmoBuii uMeeT, Kak MPaBWIO, TBYWICHHOE CTPOCHUE, KOTOPOE HAJ0
oTpasuTh Ha podriie. BHU3y 00BIYHO 3a€Tal0T NECKU WIW TaJeYHUKH, OTJIOKEHHBIC B
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CBOE BpeMs B pycie peku (pycioBasi (pamusi ajumiOBHs), BBIIIE MO pa3pe3y OHHU MOCTe-
MIEHHO 3aMeNalTcsl 00Jiee TOHKUMHU OcaJikaMy (MEJIKO3€PHUCTHIMU MECKaMH, CYTIECSIMU
U CYIJIMHKaMH), OTJIO)KCHHBIMH B TIABOJKH Ha TOBEPXHOCTH IMOMMEHHON Teppachl
(moiitmeHnHast danus auiroBUs). MectaMu cpelid pyCIOBOTO aJlTFOBHS BCTPEUAIOTCS JIMH-
3Bl TJIMH, OOTaThIX OpraHUYeCKUMHU ocTaTkamMu. OHU 00pa30BaIUCh B OTUJICHEHHBIX OT
KOPEHHOI'0 pycja MpOoToKax (CTapuilax) U OTHOCATCS K CTapUYHOU (aluy ajlTIOBUSI.
[IIupuHa NMH3 CTApUYHOTO AJUTIOBUS JOJDKHA MOKA3bIBATHCA B COOTBETCTBUU C IIHUPH-
HOW TE€X CTAPUYHBIX BOJIOEMOB, B KOTOPBIX 3TOT aJUTIOBUN OTIIOXKWICSI. Ha caMbix Mo-
JIOJTBIX Teppacax CTapHIlbl OBIBAIOT BEIPAKEHEI B penbede B BUae Oosee W MEHEE YeT-
KOT0 M30THYTOr0 B IUlaHe MoHWkeHus. Ha moiimMax oHU OOBIYHO MPEACTABISIOT COOOM
CTapU4HbIC 03€Pa, B KOTOPBIX MPOJOJLKAETCA HAKOIUIEHUE CTAPUYHBIX OTJIOKCHUMU.

Paznmuunbie ¢anuy auTioBUS BBIIEISIOT MOCJIE TOr0, KaK MPOBEACHBI TPAHUIIBI
MEX1Y AJUTFOBUEM JAHHOUW TEPPACHI M TOPOJAMU MHOTO BO3PACTa U MPOUCXOKICHUS.

JlemmroBHaNIbHBIE OTJIOKEHUSI TTOKA3bIBAIOT 3aJIETAIONIMMU TUIAIIeo0pa3Ho, yBe-
JUYUBasi ©X MOIIHOCTb B MOHM)KEHUSAX pelibeda U y TOJI0IIB CKIOHOB.

B mecTax BbIXOJ1a Ha JHEBHYIO ITOBEPXHOCTH IJIACTOB CTOMKHUX KOPEHHBIX IMOPO/I
cieayeT M300pakaTh CTPYKTYPHBIE CTYIIEHM WJIM MOHOKJIMHAJIbHBIC TPEOHHU, OTHOCH-
TeJIbHAsl BBICOTA KOTOPBIX MOXKET K0JIeOaThCsl OT HECKOJIBKUX METPOB JI0 JECATKOB HIIH
coTeH MeTpoB. [lmacTaM moAaTIMBBIX MOPOJ, HA0OOPOT, COOTBETCTBYIOT IMOHMKCHUS B
penbede THEeBHOM MOBEPXHOCTH (HHUIIH, BMSATUHBI Ha CKJIOHAX, JOJUHBI, BRITSHYTHIC 110
MPOCTUPAHUIO HEYCTOMUYUBBIX TTOPO/T).

Oco0eHHO CII0KHO MPOBOJUTH TPAHUIIBI CJIOEB B T€X pallOHaX, TJi€ TOPHBIE TOPO-
JIbl UTHTEHCUBHO JIUCIIOIMPOBAHbI, 00pa3yloT CKJIaIku U cOpockl. Kak npaBuio, Takue
CJIy4yau UMEIOT MECTO MPEUMYIIECTBEHHO B TOPHBIX 00JACTSX.

[Tocne Toro, kak Ha npoduiie TPOBEACHBI I'PAHUIBI PA3HOBO3PACTHBIX CJIOEB, HE-
KOTOpBIC M3 HUX CIEAYET MOAPA3JACIUTH €II€ Ha MPOCION BTOPOTO MOPSAKA, OTINYAIO-
yecs Apyr OT Apyra IO JUTOJOTUU. ITO CBSA3aHO C TEM, YTO €IUHBIN 10 BPEMEHU CBO-
ero o0pa3oBaHUs CIIOH MOXKET COCTOATh U3 Pa3HOOOPa3HbIX MOPO, HEOAJHOKPATHO CME-
HSIFOIUX JIPYT Jpyra B TOPU30OHTAIBHO WJIM BEPTUKAILHOM HAMPABJICHUSX, YTO OTPAXKa-
eT (halraIbHbIC PA3IMYHS B YCIOBUSAX HAKOIUICHHUS OCA/IKOB.

[Ipu comocTaBiieHUH CKBaXMH B TAKOM CJly4yae CJIEAYET PYKOBOICTBOBATHCS HE
BO3pPACTOM IOPO/I, a UX JUTOJOTHuEe. MIHbIMU ClIOBaMH, B MpPEeiax OJHOTO B TOTO XKE
CTpaTUTPa(UIECKOr0 TOPHU30HTA HM3BECTHSAKH CIEAYET COCAMHATH C H3BECTHSIKAMHU,
[JIMHBI C TIMHAMM, TIECKH C TIeckaMu U T.11. Ecinu kakoi-nmu6o ciioii, Hanpumep, TJMHa, B
OJIHOM CKBAXXMHE €CTh, & B JPYTOM OTCYTCTBYET, TO CJIEAYET MOKA3bIBATh BBHIKJIMHHBA-
HUE Wiu (anuaibHOE 3aMEIICHUE €r0 APYTUMU OJHOBO3PACTHBIMHU C JIAHHBIM CIIOEM
(TTMHOM) TOPOJIAMH.

[Tocne Toro, kKak MPOBEJCHBI TPAHUIIBI CJIOEB, U MPODUIIL MPOBEPEH MperoaaBaTe-
JIEM, KOKIbIA CJION PaCKpanBaeTCS B COOTBETCTBUH C JIETE€H0M T€OJOTUUYECKON KapThl.

Packpacky camMoro HWKHEro CJIosi CleAyeT 00OpBaTh HECKOJBKO HUXKE 3a00€B
CaMBbIX TJIYOOKMX CKBa)XUH, BCKPBIBIIINX €ro. TeM caMbIM MOKa3bIBAE€TCS, YTO IMOJIOKE-
HHE MOJOIIBBI 3TOTO CJIOA HEM3BECTHO. [lepen packpacko JUIIHUE UHIIEKCHI CTHPAOT-
cs. Ha kaxaoM cioe OCTaBIsIOT 1O OJJHOMY MHJEKCY, KOTOPBIM ITIOMEIIAIOT B HE3AKpa-
HIEHHBIN KpYKOK. CKBaXKMHBI U UX HOMEPA COXPAHSIOT, a €CJIA B MPOLECCE PACKPACKU
OHU OKQXXYTCS 3aT€PTBIMU, TO UX CJIEAYET BOCCTAHOBUTb.
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JIuTomornyeckuii COCTaB TOPHBIX MOPOJ HAHOCUTCS Ha MPOQIIIb TTOCIIEe pacKpac-
KU C MMOMOIIIbIO IITPUXOBBIX 0003HaueHuM. [IprumepHsbIil nepedenb ux AaH B npui. 6-8.

[Tocne packpacku mpoduiib cienyeT IpOoaHaTu3upoBaTh, a 3aTeM MO PYKOBO/I-
CTBOM IIPENoJiaBaTelisi HAHECTH Ha HETO CHEIUaIbHYI0 reoMOP(OIOTHUYECKYI0 HArpy3-
KY, PaCKpBIBAIOIIYIO TE€HE3UC COBPEMEHHOr0 penbeda U UCTOPHIO ero (popMUpOBaHUS.
Crnenyer mokasarh JUHUSMU PA3HOTO THUIA KOHTYPHI pelbeda ApeBHUX KOHTUHEHTAJb-
HBIX TIEPUOJIOB, YCTAaHABIMBAEMbIX MO (PakTaM BBIMAJCHUS W3 pa3pe3a TE€X WU HHBIX
cTpaTurpauIecKux eANHMUII, @ TAKXKE MO YIIOBBIM HECOTJIACUSIM B 3aJI€TaHUU TOPHBIX
nopoAd. Ecnu Tteppuropus mojBepriach OJEACHEHHUIO, TO CIEAYET MOKa3aTh KOHTYPbI
penbeda J0IeTHUKOBOTO, MEKIIETHUKOBOTO U TIOCIIEIICAHIUKOBOTO.

['ene3uc otaenbHBIX GOpM penbeda pacKkpbIBaeTCs C MOMOIIBIO COOTBETCTBYIO-
IIMX TOJIUCEH, KOTOpPBIE METat0TCs HaJl HUMH BBIIIE TUHUH MPOQUIIS.

Brruepuennsiii npoduiab HaJA0 OKOHYATEIbHO OGOPMUTH. JlJis 3TOTO MO HUM
MOMEINIAIOT JIETEHAY, YKa3bIBaIOT MPHUHATHIE MPU COCTaBIECHWU Tpoduiisi MaciTalsbl,
HOJITUCHIBAIOT (PAaMUIIUIO COCTABUTETIS.

Jlerenaa npoduiis 10JIXKHA COCTOSTh U3 TPEX YacTel: cTpaTUrpapuuecKoi, JIUTO-
JIOTHYECKON U reoMOP(OJIOTUYECKOM.

Crpaturpaduueckas 4acTb JIET€H/IbI IEPEHOCUTCS Ha MPOQPHIIb C T€0JIOrHUYECKON
KapThl. EcM CKBaXXMHBI, 110 TaHHBIM KOTOPBIX COCTaBJIEH MPO(UIIb, BCKPHIBAIOT TOPU-
30HTBI, HE BBIXOJAIIME HA JHEBHYIO [IOBEPXHOCTh U OTCYTCTBYIOLIUE 10 3TOM MPUUMHE
Ha KapTe U B €€ JIEreH e, TO JEreHy NpoQuiisl cleAyeT AOMOJIHUTh STUMU TOPU30HTA-
Mu. [Ipu 3TOM ciieyeT MOMHUTB, YTO BCE CTpATUTpapUUYECKUe MOAPA3ACICHUS TOTKHbI
pacrnoJiaraTbCsl B JIET€H/I€ B MOPSAIKE UX BO3pacTa: IPEBHUE BHU3Y, & MOJIOJbIE BBEPXY.
[Ipu pacnosioKeHUH YCIOBHBIX 3HAKOB B JIBA-TPH CTOJIONA Ka)AbId MPaBbIA CTOJIOEI]
JIOJKEH BKJIIOYATh OoJiee IpeBHUE CTpaTturpapuyeckue enuHuibl. CiieBa OT yCIOBHOTO
3HAKa MPOCTABIISIECTCA UHEKC, a CIIpaBa PACKPBIBAETCS €r0 COJIEp KaHHeE.

JIuTosmornyeckast 4acTh JIET€HABI JOJDKHA COCTOSATh W3 IUTPUXOBBIX YCIOBHBIX
0003HaueHUH U MOSICHEHUN K HUM. PacrnonaraTh ycJIOBHBIC 3HAKH B 9TOM YaCTH JIETEH-
Jbl CIIEAYET B 3aBUCUMOCTH OT CTEIIEHU JIUTOJOTHYECKOIO COCTAaBa TOPHBIX MOPOL.

['eomopdonornueckas 4acTh JIET€H bl TOJKHA PAaCKpbIBaTh 3Tallbl pa3BUTUS pe-
Jbeda ¢ MOMOIBIO JUHUI pa3HOro THMHA (CIUIOUIHBIX, MYHKTUPHBIX, TOYEUHBIX) WIH
nBera. CripaBa OT 3THX YCJIOBHBIX 0003HAUEHUHN yKa3bIBAIOT BO3PACT penbeda, KOoTopo-
My OHHM OTBEYarOT. ECTECTBEHHO, UTO YCJIOBHBIE 3HAKHU CIIEAYET PACIOJIOKHUTH B JIETEH-
Jie B TIOpsIIKE Bo3pacTa penbeda, Hano100ue Toro, Kak 3To JIeJ1ajloch B cTpaturpaduue-
ckoi yactu jereHnl. [Ipumepnsiii o6paszen npodusis 1aH B mpuil. 9.

[Ipodunu, cocraBieHHbIE MO TaKUM IpaBUaM, NMPUMEHSIOTCS HE TOJBKO MpHU
re0JIOTUYECKUX U reoMop(osornyeckux ucciaeaoBaHusXx. OHU MOTYT CIIYKUTh XOpPO-
el OCHOBOW MpU MOCTPOCHMM JaHAWAadTHBIX npodunel (usuko-reorpadaMu, mnpu
MOCTPOEHUU MOYBEHHBIX MPOQUICH MOYBOBEIAMH, a TAKXKE UX MOXKHO HCIIOJIb30BaTh
IIPU POU3BOJICTBE PA3IUYHBIX HHKEHEPHO-TEOJOTNYECKUX U3BICKAHHM.

Ha BeimoHeHue 3aganust OTBOAUTCS 3 3aHATHS (6 4acoB).
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[Tpunoxenue 1

AOGCOIIIOTHBIE OTMETKU YCTHEB CKBAKHUH (B YUCITUTEIIE)
U TJIyOUH 3ajIeTaHusl ypOBHEH IPyHTOBBIX BOJI (B 3HAMEHATEIIE)
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[Iponomxenne npunoxeHus 1
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[Tpunoxenue 3
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['paHuIlBl pacpoCTpaHSHMs AHTPOITOTCHOBBIX JIGTHUKOBBIX TTOKPOBOB (1)
Y OCHOBHBIC IIETH KPACeBBIX JICAHUKOBBIX 0Opa3zoBanuii (I1):

TPaHUIIBl PACTIPOCTPAHEHUS JEAHUKOB: 1-1 — moo3epckoro (opIraHcKas IIeTb
KpaeBbIX JICITHUKOBBIX 00pa3oBaHuil), 2—2 — COKCKOIo (CIaBropojcKas 1enb Kpa-
€BbIX JIGTHUKOBBIX OOpa3zoBaHmii), 3—3 — nHernpoBckoro, 4—4 — bepe3uHckoro,
5-5 — HapeBCKOTO; IEeMM KpaeBbIX JICAHUKOBBIX 0OpazoBaHmii: 6—6 — Opac-
J0BcKasi, 7—7 — BureOckas, 8—8 — ommsHckas, 9-9 — morunesckas, 10-10 — mo-
3pIpckas, 11-11 — cronuHckas
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[Tpunoxenue 4
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Kapta xpaeBbix oOpazoBaHuii Tepputopun benapycu

1 — KOHEYHO-MOPEHHBIE TPSAILI U XOJIMBI; 2 — KaMOBBIE MACCUBHI; 3 — 03B,

4 — OIMHOYHBIE KAMOBBIE XOJMBI; 5, 6 — IpaHULbl OJeAeHeHul (5 — mo3ep-
CKOro, 6 — coxckoro); 7 — 30HBI KpaeBbix oOpa3oBanuii (I — bpacinasckas, ||
— Buteb6ckas, |l — Opmanckas, |V — Ommsuckasi, V — Morunesckas, VI —
Cnasropoackas, VIl — HoBossiokoBckast, VI — Ctonunckas)
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IIpunoxenue 5

[ R ez e

Conocmabnenue kaMepansHozo dewudpupobaHus aspocHuMka b padoHe GawpbuoznauuansHozo
penbeda c pe3ynemamamu nonebozo dewudpupobaHus 3moz0 xe a3podomOCHUMKA

A - Pe3ynsmamsl kaMepansHozo dewudpupobaHus,
a - [eoMopdonozuyeckas Cxema.

YcnobHble 0d03HaYeHUS:

winvhl cobpemenHsie SonomHsie omnoxeHus

— th cobpeMeHHble 03epHO-B0N0MHbIE OMNOXEHUS

annibuanbHele oMNOXeHuUs NOUMbI

b OpebreannobuansHeie omaoxeus 1-00 HaBnoiMeHHOD meppack,

1-a09 HadnoumeHHas meppaca

\096 bodHoneCHukobele omnoxeHus BpeMeHu omcmynaHus MOCKoBCKozo
negHuka

°°o Hepac4neHeHHsIu KoMnneke dHenpobcko-Mockobekux BodHonedHukobbIx
OMAOXEeHUU

°25-81 | ckBaxuHbl py4HOZ0 BypeHus

MNodzomobun: cmydenm 1-20 kypca, PTK, 2p.114:220
Kpynuua CM.
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Onucanne ckBaxuH AJs1 npoguis 1
(0T ckBakUHBI 1 10 CKBaXKUHBI 7)

Ckeaorcuna 1

[Tpunoxenue 6

AOCONIOTHAs OTMETKA YCThS CKBaXXUHBI 142,5 M

FayOnuna
an
% Huaexc Onucanue nopoa Mm.m:‘ocn ;:{?:EP.
2 B M
1 2 3 4 6
1 bQ, Topd kopuunesnifi, carnouiit 1,0 141,5
2 1Q, [Mecok xenTuit cAOHCTHR 1,5 140,0
3 g’ Cyrannox Gypufi ¢ BaJyHaMH 15,0 125,0
4 Josr e [Mecok xentwift ¢ ranbKof 2,5 122,5
CyranHok TeMHO-Gypuifi ¢ Ba-
5 gQ;" nynzuu 20,0 102,5
[Tecox cepuifi ¢ raabkoft W Ba-
6| frQ sl 2,5 | 100,0
7 mC, U3BecTHAK CBETA0-cephifi 2,5 97,5
Cksaxuna 2
AGconowrTHan OTMEeTKa YyCTbd CcKBaXHHH 1430 M
1 5Qs4 Topd xopuunesnifi charHoBuiH 0,6 142,5
2 1Q4—3 Fauna KopHuHeBasi CAOHCTas 3,0 139,5
3 1Qs IMecox xearwift 2,0 137,56
s Cyrannok Oypuifi ¢ BajayHa-
¢| &% o 12,5 | 125,0
5 n Cyransok TeMHO-Gypuifi C
gQg BaJlyHaMH 22,5 102,5
6 fQ IMecok cepuifi ¢ raabkoit
: BanAyHaMH 2,6 100,0
7 mJ, CauHa yepHasi ¢ AMMOHHTAMH 7,6 92,5
Ckreaxuna 3
AGCconloTHaR OTMETKAa YyCTbHA CKBaXHHH 1450 M
1 gy’ Cyraunok Gypuift ¢ BasyHaMH 22,0 123,0
2 T Mecok xeaTwift ¢ raabkod 3,0 120,0
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[Iponomxenne npunoxeHus 6

ll 2 I 3 | 4 l 5
Creaxuna 4
AGconwTHas OTMeTKa YycTbsi ckBaxXHHH 1390 u

XN o & W N

ot A LN

L= BV B VU

gQ?‘
}an—ms

CyrauHok Gypuifi ¢ BaayHaMH
[Tecok xeaTwifi ¢ raabkof

Ckeaxcna 5

122,5

16,5
120,0

2,5

AGconwrTHasa OTMEeTKE yCTbA CKBaXHHB 1305 M

dQs_,.
aQ,
bQ,
aQ,

aQ,
aQ,

mJy
mC,

AGcoawTHasn
aQ,
aQ,

aQ,

gQs"

mJ;

mC,

AGconwTHasN
PQss

fQs
gQ7"

,an—-ms
gQ3"

mC,

CyranHok Oyphifi onecyaHeH-
Hbifi co umeGHeM

CyrauHOK cepuifi ¢ NPOCAOAMH
necka

Topd xopuuneBHIf
H KaMbllIOBbIf

anMHa yepHas C PaCTHTEJbHbI-
MH OCTaTKaMH

ITecok cepuifi ¢ rpaBHeM

[Tecok cepuif ¢ rpaBHeM H
raabKofi

nnna yepHas

HasecTHAK cBeTnO-Cephifi

OCOKOBBIft

Ckeaxcuna 6

OTMeTKa YCTbHA CKBaXHHH

CyraHHOK cepeifi ¢ MPOCJOAMH
necka
[Tecok cepuifi ¢ rpaBHem

ITecok cepnifi ¢ rpasueMm H
raabKoit

CyrauHox TemHO-Oypuii ¢ Ba-
JyHaMH

FnuHa yepHad ¢ aMMOHHTaMH
H3secTHAK cBeTa0-cephift

Ckeaxouna 7

OTMEeTKa YCTbHA CKBAaMHHB

CyraMHOK mnaseBbifi Ge3BaJyH-
HbIH
[Tecok »xeaTwlit ¢ rajabKom

CyranHok Oypbifi BaJayHHBIA

ITecok XKenThifi ¢ TaabKOH

CyrauHOK cepbifi ¢ raabKoft H
BaJyHaMH

H3BecTHAK CBeTJ0-Cephlit

1,0 129,56
7.0 122,5
1,0 121,5
1,5 120,0
7,5 112,5
2,5 110,0
13,0 97,0
4.5 92,5
129,0 u
5,0 124,0
4,0 120,0
9,0 111,0
1,0 110,0
12,5 97.5
12,5 85,0
146,5 m
3,0 143,5
13,6 130,0
7,0 123,0
3,0 120,0
10,0 110,0
10,0 100,0
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[Ipunoxenue 7

Onuncanue CKBaXMH 1Jist npoguis 2
(OT CKBaXMHBI 8 10 CKBaXKHUHBI 15)

Ckeaorcuna 8

AOCONIOTHAs OTMETKA YCThS CKBaXXUHBI 144,5 m

TxyGuna
- 1)
-z- HErzrexc Onucanne NopoxR Mo:u:,“"’ ?::gmﬁ
nDAACTR
2 BM
1 2 : | 3 ' ' 4 5
1 FQ: IMecok »eaTHH CAOHCTHHA 3,0 138,5
2 g’ Cyraunok Gypufi ¢ BaXyHaMH 10,5 128,0
3 n CyraunoK TeMuo-6ypufi ¢ Ba- |
eQ; AYHAMH : 8,0 | 120,0
4 ml, : uua yepHast ¢ aMMOHHTaMH 10,0 110,0
5 mCy H3BecTugK CBeTAO-CepHA CO
cnupudepamu 7,5 102,5
Cksaxuna 9
AGCOoNIOTHAR OTMeTKa YCThA CKBaMHHHE 1430 M
1 Q3 CyrauHoK GYpHll ¢ BaJyHaMH 15,0 128,0
21 fQdn—ms TecoK MEATHA ¢ ranvkof 3,0 125,0
Creaxcuna 10
AGcoN0OTHAA OTMEeTKa VCThA CKBaxHHH 1265 M
1 aQ; CyraHHOK cephifi ¢ MPOC/IOAMHE 2,5 124,0
necka
2 aQ, } Tlecok cepufi ¢ rpaBHeM 2,0 122,0
3 aQ, IMecox cepufi ¢ rpaBHeM H
raabKofl ' 2,0 120,0
4 ml, Cauna uepHas 10,0 110,0
Creaxcura 11
AScoawwTHas OTMeTKa YCThA CI{Ba}KHHbllg;_S,LM
1 af, CyraMHOK cepHifi ¢ NPOCJAOAMH ,
mecka : 2,6 123,5
21 8Q Topd xopHIHeBHR 1,5 122,0
3 aQ, FaBna uepHas C pPacTHTENbHH-
: MH OCTaTKaMH 1,0 121,0
4 aQ, IMecox cepblfi ¢ rpapHeM H
ranabkofi 1,0 120,0
5 mJ; TasHa dYepHasA 10,0 110,0
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[Iponoinkenne npuitoxeHus 7

1 2 3 4 5
Cksaxcung 12
AGconmoTHas OTMEeTKa YCThbA CKBaXHHH I325 M
{ aQ, TMecok KegTHE 4,5 128,0
2 aQ; IMecok xeatwfl ¢ rajiokoh 3.0 125,0
3 d. 'CyrnvnOK TeMHO-Gypufi ¢ Ba-
& AyHaM# | 50 | 120,0
4 mJd s Tauna uepuasn 9,6 110,65
5 -mCy H3BecTusK cBeTao-cepHi 8,0 102.5
Cksamuna 13
AGconmoTHas OoTMETKA YCTbH CKBaXKHHH 1345 M
1 pQa_ CyrnvHoKk mnaesnifi Ge3BaJyH- '
B A 1 s | 1330
2 gQy” CyraHHoK GYPHA BaAyHHH 5,0 128,0
3| fQ‘é"_m‘ TlecoK KeJTHE ¢ TaabKoi 3,0 125,0
4 dn CyravHok TeMHO-6ypHii c Ba-
2 AYHAMH d 2,0 123,0
Crsaxcuna 14
AGCONIOTHAN OTMETKAa YCThHA CKBAKHHH I445 M
1 PQa— Cyranyok nanepufi Ge3apanyn-
? g YL 45 | 14000
21 gQF° Cyraunok Gypuifi BasyHHHR 3,0 137,0
Cxsaxuna 15
A6coawTHas OTMEeTKa YyCThAa cKBaXHHK 1390 M
1 PQs— Cyrauyox mnaneBunift GesBanysn- |
' -3 Hm'iy 4,0 135,0
2| e’ CyrauHOK GypHil BaSyHHBI 7,5 127,5
3 fQgn—ms IMecox xearwfi ¢ raabKolt H |
BafyHaMH 2,5 125,0
4 gQs" Cyraunok ftemHo-6ypufi ¢ Ba- ,
2 AYHAMH Y 5,0 120,0-
5 mC, HsBectnak cpertvio-cepuifi 10,0 110,0
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Onucanne cKBaxuH AJ1s1 npoguis 3
(OT cKBaXUHBI 16 10 CKBaXUHBI 23)

Ckeaorcuna 16

[Tpunoxenue 8

AOCONIOTHAs OTMETKA YCThS CKBaXXUHBI 142,5 M

l';yﬁnni
. : 2ER
% Huzexe ‘OnKcanNe Bopox Mo:m:‘om '::‘;;ﬁiu
* - ﬂl'liil'l i
1 3 8 4 5
1 8Q7”° Cyraunok Gypuifi ¢ BaayHaMH 5,0 137,83
2 mJy auna yepHas ¢ aMMOHHTaMH 10,0 | 127,5
3 mC, H3secTHAK cBeTa0-cepbif 2,8 125,0
Ckaadcuna 17
AGconwTHasa OTMETKa YCThS CKBAaXHUHB 1395 M
) Qa3 Top¢d kopuuHeBHH 0,5 139,0
2 1Qq 3 Cauna KopHureBas 2,0 137,0 ,
3 gy’ Cyrnnnok Gypwifi ¢ BaJayHaMH 4,5 122,5
4 mdy I'nuna yepHas ' 2,5 130,0
Cksaxcuna 18
AGconoTHaNA OTMEeTKAa YCThbA cKkBaxXHHH 1355 M
11 eQ CyrauHox Gypufi ¢ BajdyHaMH 5,5 130,0
2 IQ‘Q"'"’"" IMecok xeATHA ¢ ranbKo# 2,5 | 127,56
3 mly Iaura yepHan 7,5 120,0
4 mCy H3BecTHAK cBeTN0-cephifi 2,5 117,5
Ckeaxmuna 19
"AGcoaloTHas OTMeTKa YCThbf CKBaXHHH 1317 M
| aQs Tlecok xeaTnifi 4.7 127,0
2 aQ, ITecok xeatufi ¢ raawkof 3.0 124,0
s| fQy IMecox xenrtwifi ¢ raavkoit 4,0 120,0
4 mCy HapecTuak cBeTNO-cephiht 3,0 117,0
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[Iponomxenne npunoxeHus 8

Cxeaxcuna 20

AGconwtHas OTMeTKa YCThA CKBaXHHH 1310 M

als; - Tlecok KeATHA CAOHCTH 5,0 | 126,0
aQ; [Mecox XeaAThit ¢ TaJbKOf 2,8 123;5
mCy HasecTusik cBetso-cepuifi 1.6 122,0

Cxéam‘uua 21

A6conornasn oTMéTka ycThH ckBaxuun 1255 M

a 'CYraMHOX cepHfi ¢ MPOCAOAMH
% uecza P P 3,0 122,5
a0, | [lecox ceput ¢ rpaBHeM H
! raJesKoR b 3,5 119,0
- mC, HsBecTHAK cBeTso-cephift ce '
cnupHpepaMu 4,0 115,0

Crsaxuna 22

AGconoTHas OoTMeTKa ycThsu CKBAaXHMHK 1235 M

. 6Q, Topd KopuuHeBHR OCOKOBHIf 1,5 122,0
aQ, I'auna cH3am ¢ pacTHTENbHH-
MH OCTaTKaMu 1,6 120,5
aQ, ITecox cepuft ¢ rpanuem M
rajabxoft d ; 1,5 119,0
mC, 7 H3asecTHAK cBeTao0-cephift 4,0 115,0

Cksaxuna 23

AGcoNOTHAA OTMETKa yCThA CKBAXHHK 470 M

PQrey CyraBHOX naseBwit Gespanayu- 3,0 144,0
Huih

g8Q3'° CyrauHok GypHii ¢ BanyHaMH 11,5 132,5

mCyq H3BecTHAK CBeT/O-cephift 2,6 130,0
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[Tpunoxenue 10

YuyebOHas reomorunuyeckas KapTa
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