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N31105K€HbI TEOPETUYECKHUE MOJIOKECHUS O apaMeTpax, COCTABIISIO-
X noHsATHe «MopdoJorus Tea MoJIE3HBIX UCKOMaeMbIX» ¢ HEOOXOIu-
MbIMHU TpaUYECKUMM HJUTIOCTpalusaIMH. JlaHa METOJMKa BBIMOJIHEHUS
paboThl, KOHTPOJIbHBIC BOMPOCHI M CIIMCOK PEKOMEHIYEMOM JIUTEpaTy-

pBIL.

[IpenHa3HaueHbl IS CTYAEHTOB TOPHBIX  CIEIUAIBLHOCTEM,
M3YYAIOIUX TUCHUILTAHBI «MeCTOpOXIEHUS TOJIE3HBIX UCKOMAEMBIX» U
«I"eonoropasBe1ouHbIE PAOOTHD).



BBenenue

MuHepasibHble arperatbl, MPEACTABIAIONME COOON TMOJIE3HBIC
HCKOTIa€Mbl€, 3aJeraloT B 3€MHOM KOp€ B BHUJIE TI'€OJOTUYECKUX Tel
paznuyHOi (HOPMBI U IPOCTPAHCTBEHHOTO MOJ0XKeHUs. Mopdomoruuec-
KHUE MapaMeTphl Tead (U MECTOPOXKACHUIN) MOJIE3HBIX MCKOMAEMbIX 3aBH-
CAT OT MHOTUX (PAKTOPOB — yCJIOBUU 00pa3zoBaHUs, OCOOCHHOCTEN Treo-
JIOTUYECKOrO0 CTPOCHHSI TEX YYAaCTKOB 3€MHOW KOpBI, K KOTOPHIM OHH
MPUYPOUCHBI, OT Pa3BUTHUS ATUX YYACTKOB YKE€ TMocjie oOpa3oBaHUS
MECTOPOXKJICHUU U JIP.

[TockonpKy Tena TMOJIE3HBIX MCKOMAEMbIX SBISIOTCS OObEKTaMU
TOPHOTO MPOU3BOJCTBA, TO MOP(OJIOTHS U YCIOBUS UX 3aJleTaHUs B 3HA-
YUTEIbHOW CTENEHU OMNPEAeNSIloT BBIOOP crmoco0a BCKPBITUS U
pa3paboTKH, crocoba MPOXOAKH U KPEIJICHUS TOPHBIX BBIPAOOTOK,
BBIOOP TEXHOJOTMYECKUX CXEM JOOBIUM U TMepepabOTKM MUHEPAIbLHOIO
CBIPbSI, @ TAK)KE MOJTHOTY M3BJICUCHUS MOJIE3HBIX UCKOMAEMBIX U3 HEJIP.
Kpome Toro, misi mojcuera 3amacoB, T.. ONPEACJICHHUS] KOIMYECTBa
MOJIE3HOTO MCKOIAEMOI0, COJAEPXKAIIErocsi B MECTOPOXIACHUU WU
OTJCIBLHON €ro 4acTH, HeoOXOAWMO 3HAaTh O0OBbEM, 3aHMMAaeMbId UM B
MPOCTPAHCTRE.

Takum 00pa3oM, OlleHKa MOP(OJIOTHYECKUX YCJIOBUHN SBISETCS
OJTHOM M3 BAXXHEHIIMX 337a4 U3YUYCHUS MECTOPOXKICHUM KaK B IIPOLIECCE
WX pa3BEJIKH, TaK U MPHU IKCILTyaTalUU.

Heabo naHHOH J1a00OpaTOPHONl PadOTHI SBISIETCS HU3YUYCHHE
CTyJACHTAMH TOPHBIX CIEIUAIBLHOCTEl OCHOBHBIX MOP(OIOrHYECKUX
TUIIOB 3aJI€KEH MOJIE3HBIX MCKOMAaEeMbIX B 3€MHOM KOpE, ONMUCAHUE MX
dbopMBbI, pa3mMepoB, YCIOBHM 3ajeraHus Mo rpad@u4eckuM reojaoruydec-
KUM MaTepuajam.



1 METOJIUKA BbIITIOJIHEHUA PABOTbDI

3ajgaHue BBIACTCS KaXJIOMY  CTYJICHTY HWHIUBUAYaJIbHO. ITO
MOXET OBITh TE€OoJIOrHYecKasi KapTa Ju0o paspe3 (I1ubo TO U Apyroe)
YCJIOBHBIMU OOO3HAYEHUSIMU, CTpaTUrpadUuecKue KOJOHKU MECTOPOK-
JCHUM Pa3IUYHbIX MPOMBIIIJIEHHBIX U T€HETUUECKUX THUIOB, rpaduyec-
Kasi IOKYMEHTAIMsI TOPHBIX pabOT MIaXT U PyAHUKOB.

TpebdyeTcsi cocTaBUTh omucaHue MOP(OJOTUA U YCIOBUM 3aiera-
HUSI TEJ MOJIE3HBIX UCKOMAaeMbIX. B onvcanuu gaTh OTBETHI HA CIEAYIO-
I[1€ BOMPOCHL.

1. Mopdonoruueckuii TUIT TeNl MOJIE3HBIX HCKomaeMbix. dopma
tei. KonuuecTBo Tel.

2. I'eonorocTpykTypHasi IpuypOUYCHHOCTh TEJ MOJIE3HBIX MCKOMae-
MBIX (K KOHTaKTOM WHTPY3HUH, pa3ioMaM U TPEIIUHAM, [TIOPOJIaM OIpee-
JIGHHOTO COCTaBa, IIapHUpaM CKJIaJ0K, (paeKcypaM M T.1.).

3. Xapakrep u (opMa KOHTAKTOB TEJI IOJIE3HBIX HCKOIMAEMBIX C
BMENIAIOIINMU MOPOJAaMHU (pE3KHUE, NMOCTENEHHBIE, POBHBIC, N3BUIUCTHIE
U T.]1.).

4. XapakTep BbIKJIMHUBAHUS TEJ MOJE3HBIX UCKOMAEMBbIX (ITPOCTOE,
CJII05KHOE, TYIIOE).

5. Pa3mepsl Ten MOJIE3HBIX HMCKOMAEMbIX (JJIMHA M0 TMaJICHUIO,
MOIIHOCTh U €€ U3BMEHYUBOCTD ).

6. XapakTep 3ajeraHus Tejl MOJE3HbIX UCKOMAeMbIX (TOPU30HTAIb-
HOE, HAKJIOHHOE MOJIOr0€, HAKJIOHHOE KPYTO€). YTJIbl MAaJICHUS TN U UX
U3MEHYUBOCT.

7. 3aneraHue Tejl MOJE3HBIX UCKOIMAeMbIX OTHOCUTEIBHO BMEIIal0-
IIMX ITOPOJ — COrJIACHOE MJIM HECOIJIacHOE (CEKYyIlee) MO0 OTHOIIECHUIO K
IJIOCKOCTSIM HAIJIACTOBaHUsA, KOHTakTamM. Bo3pacTHblE COOTHOLICHHS
TeJI TTOJIE3HBIX UCKOIMAEMBIX C BMEILIAIOIIIUMH OPOJIAMH.

8. I'myOmHa 3ameraHusi W PacCHpPOCTPAHECHUS TeEJN IMOJIE3HBIX
MCKOTIAEMBbIX.

9. Hanmnune u pasmepsl BKIOYEHUNW BMEMIAIONIUX MOPOJ B Teax
MOJIE3HBIX UCKOAEMBIX.

10. BeiepkaHHOCTh OpY/ICHEHHS.

11. I'eneTuueckuii THUM, COCTaB M BO3PACT IMOPOJ MOYBHI U KPOBIU
TeJI TTOJIE3HBIX UCKOIMAEMBIX.

12. TextoHmyeckre HapyIIEHUS PYAHBIX Tl (CKIAaa4aTrbie U
pa3pbIBHBIE).

13. ITpOMBIIITIEHHBIN ¥ TEHETUYECKUAN TUTT MECTOPOKICHMUS.



2 TEOPETUYECKHE NOJIOKEHUA

[ToHsiTue «MOp(dOJOTrusl TN MOJIE3HBIX MCKOIMAEMbIX)» BKIIIOYAET B
ceost:

1) bopmel Tem;

2) xapaktep 1 (opMy KOHTAKTOB C BMEILIAIOITUMH TTOPOJIaMU;

3) XapakTep BHIKIMHUBAHUS;

4) MOIITHOCTb M €€ U3BMEHYUBOCTB;

5) ycnoBus 3ajeraHus;

6) BBLAEP>KAHHOCTb OPYACHEHHS;

7) COOTHOIIEHUE C BMEUIAIOIIUMH TMOPOJAMHU MO BpPEMEHH 00pa-
30BaHUs;

8) COOTHOWLIEHHE C DJIEMEHTAMHU CTPYKTYp M YCIOBHSIMHU 3ajiera-
HUS BMEIIAIOIIUX TOPOJI;

9) ryOuHy 3aeraHus U pacupoOCTPaHEHUS;

10) creneHp W XapakTep HAPYUIEHHOCTH MMOCTMHUHEpaIU3allOH-

HBIMU TEKTOHMYECKUMU MPOIIECCAMHU.

2.1 ®opmsbl Tea

Tenom wiu 3anedxncvro TOJE3HOTO UCKOMMAEMOTO HA3bIBAETCSA Orpa-
HAYEHHOE CO BCEX CTOPOH CKOIUIEHHE MPUPOJHOTO MHUHEPAIBHOIO
CBIPbs, MPUYPOUEHHOE K ONPEACICHHOMY CTPYKTYPHOMY 3JIEMEHTY WIIH
K KOMOWHAIMSAM TaKUX 3JIEMEHTOB.

Jns MECTOPOXAECHUU H16epOblX TIOJNE3HBIX HCKOMAEMBIX BbIJIE-
JSAOTCS TpU MOP(QOJIOTHUECKUX THUNA 3aJeKEd — uzomempuuHvle,
NJI0CKUE U 6bIMAHYMbIE 6 00HOM HANPAGIEHUU.

N3oMeTpuYHbIe TeJa TMOJIE3HBIX HCKOMAEMBIX ITPEICTABIAIOT
co0OM CKOIUIEHUSI MUHEPAJIBHOTO BEIIECTBA, MPUMEPHO PaBHOBEIMKHE
BO BCEX U3MepeHUAX. K HUM OTHOCSTCS utmoku, wimokeéepku u zuesoa.

IlImokom wa3piBaeTCsl KpymHas 0oJiee WU MEHEe M30METpUUHAs
3aJI€Kb CIUIONIHOTO WJIM TMOYTH CIUIOIIHOTO MHUHEPAJIbHOTO ChIPHS,
MMEIOIIAasl CEKYIINE KOHTAKThl C BMEIIAIOIIMMH MOPOJIAMU U Pa3MEPhI B
nornepeuHuke — 6osiee 10 M (pucyHok 1).

[Itokn wyame Bcero o0pa3yloTcsi Ha CIUIOUIHOM II€PECEeYCHUU
MHOTHUX TPEUIMH, MpUoOpeTas BJ0JIb HUX MHOTOYUCIIEHHBIC OTBETBIICHUS
u yronueHus. [Ipy 3TOM IITOK MOXET MPEBPATUTHCS B CIIOXKHOE U
HEIMPaBWIbHOE IITOKOOOPAa3HOE TEJIO Pa3MEPOM JI0 JIECSITKOB U COTEH



meTpoB. I[lpumepom 3anexeil ATOro TUIMA MOTYT CIYXKUTh IIITOKU
KaMEHHOW COJIM, THUIICA, IITOKU W IITOKOOOpa3Hble TUIPOTEpMabHBIC
METAaCOMaTUYECKHUE 3aJIEKU MEIHBIX, CBUHIIOBBIX, IUHKOBBIX U Ap. PYyI
(pucyHOK 2).

Loof r

300b "2

200

=

G [r=l2 s | ]y
1 — pBIXJIBIE OTIOXKEHUS; 2 — TY(BI KBapIEBbIX MOPHUPOB;
3 — KBapUHUTHI; 4 — pyAHOE TEIO

Pucynok 2 — llITok megHocynbhuIHON pyIbI (pa3pes)



I'ne3oom naswiBaercst HeOombiioe (MeHee 10 M B MONEPEUHUKE)
CKOIUICHHE TI0JIe3HOTO McKomaemoro (pucyHok 3). Takyro popmy umeror
TeJa HEKOTOPBIX MECTOPOXKICHUN 30JI0THIX, CBHUHIIOBO-IIMHKOBBIX,
XPOMHUTOBBIX, PTYTHBIX H JIp. PYI.

PucyHnok 3 — ['He31a pyibl B MUHEPATU30BAHHOMW MOPO/IE

Korga mTok uiv rHe370 CIUTIOIIEHBI B OJTHOM HampaBJIeHUH, 00pa-
3YIOTCS JIUH3bL U Yeyeeuybl — Teia, IepexoaHbie M0 GopMe OT U30MET-
PUYHBIX K INIUTOOOPa3HBIM (PUCYHOK 4).

A — nuH3a (t1an); b — yeueBuna (mnan); B — nunH3a (paspes)
Pucynok 4 — JInn3a u yeueBuna
Jlunza — nauTooOpa3Hoe TeNo, UMEIOIIEEe MAaKCUMAIbHYIO MOIIHOCTh B

HCHTPC W BbBIKIIMHHUBAIOMICCCA I1I0 BCCM HaAIIPABJICHUSM. MOH_[HOCTB
JIMH3bI HCBCJIMKA IIO0O CPABHCHHUIO C €C MNPOTAKCHHOCTBIO. ‘Ieueeuua —



JuH3a OOJBIION MOITHOCTH NPU OTHOCHUTEIBHO MEHBIINX JIMHEWHBIX
pa3mepax. [Ipumepom Ten Takoil (GOpMBI MOTYT CIIYXKUTb JIUH3BI, CJIO-
KEHHBIC BBICOKOCOPTHBIMU COJISIMM, LEHHOM OTHEYNOPHOW TJIMHOM,
YUCTHIM KBapIEBbIM IECKOM CpEIW JIATYHHBIX MECYAHO-TJIMHUCTBIX
OTJIOKEHUH (PUCYHOK ), a TaK)Ke JIMH3bI U TMH3000pa3HbIE TEa aJlIto-
BUAJIbHBIX POCCHIMHBIX MECTOPOXKACHUHN 30J10Ta, BOJIb(paMuTa, KacCH-
TepuTa U Ap. (PUCYHOK 6).
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I — mouBa; 2-7 — necku: 2 — IPEeBHEAIUTIOBUAIIBHBIE KOCOCIOUCTBIE;
3 — Oenble, ci1ab0 OKpallleHHbIS; 4 — CBETJIbIE C JIMH3aMHU YUCTO OCNbIX;
5 — BBICOKOCOPTHBIE Oelibie; 6 — O’KeJIe3HEHHbBIE; 7 — II1ayKOHUTOBBIC

Pucynok 5 — I'eosiornyeckuit pa3pe3 MECTOPOKIACHUS CTEKOIbHBIX
MIECKOB
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1 — mouBeHHbIH cnoii; 2 — Topda; 3 — necku (1MIaAcT);
4 — 0e3pyAHBIN aJUTIOBHI; 5 — KOPEHHBIE TTOPObI (TIJTOTHK)

Pucynok 6 — CTpoeHue anitoBUaIbHON POCCHIIH



Kapmanom Ha3piBaloT HEOOJIbIIKME TeJla HEMPABUIBLHON (DOpPMBI,
OBICTPO BBIKJIMHUBAIOIINECS HAa KOPOTKOM pacCcTOAHUHU. CKOIUIEHUS
MUHEPAJIIBHOI'O BEUIECTBA B BHJI€ KAPMAHOB XapaKTEPHBbI JJII MECTOPOK-
JEHUN KOpbI BbIBETpUBAHUS (OOKCUTOB, CUJIMKATOB HUKEIIS,, MAarHE3UTA)
Y QJUTFOBUAJIBHBIX POCCHINEN (PUCYHOK 7).

-?“3

30JI0Tast pOCCHIIIb;
1 — moTuk; 2 — OoraThIil 30JJ0TOHOCHBIN KapMaH

Pucynok 7 — «Kapman» B aJUItOBUAJIbLHOM 30JI0TOHOCHOM POCCHIIIH

IlImoxeepk nipencraBisieT coO0i 0oee NI MEHEe N30METPUYHBIN
00bEeM TOPHOM MOPOAbI, TPOHU3AHHBIA PA3TUYHO OPUEHTUPOBAHHBIMU
MPOKUIIKAMHU M HACBIIIEHHBIA BKPAIJIEHHOCThI0O MUHEPAIBHOTO BEIIIECT-
Ba (pUCYHOK 8). ['paHuIIbI MPOMBIIIIIEHHOW 3aJ1€KU B MPEIeSIax MTOK-
BEpKa YCTAHABJIMBAIOTCS MO JaHHBIM ONpoOoBaHUs. B kauecTBe py.ibl B
JAHHOM CJIy4ae pacCMaTpUBAETCS Macca TOPHOM MOPOJIbI C MPOKUIKAMU
Y BKPAIUICHUSIMU, €CJTU OHA YJIOBJIETBOPSET TPEOOBAHUSAM KOHAUITUH.

Pucynok & - llITokBepk

10



[IIToKBEpKH XapaKTepHbl HJIsI MHOTUX MECTOPOXKICHHM MOJMOJEeHa,
0JIOBA, MEJH, ITOJMMETAJIIIOB, 30J10Ta (PUCYHOK 9).

1 — cynbpuaHO-KBapIIEBbIE MPOKUIKH; 2 — KBapIl-KapOOHATHBIE
POKWIKH; 3 — U3MEHEHHBIE TPAHOIUOPUTHI

Pucynox 9 — ILITOKBEpK IPOKHUIKOB 30JI0TOPYIHOTO
MECTOPOXKIEHUS (CTEHKA IITOJIbHN)

IlnuTooOpasnbie (iockue) Tena. Tema Takod  (opmbl
XapaKkTepU3yIOTCs IByMsl OOJBIIUMU U OJTHUM (MOIIHOCTbH) 3HAUUTEIHHO
MEHBIIIUM pa3MepaMu. IJTO CaMbI PaCHPOCTPAHEHHBI B MPUPOAE
MOP(OJIOTHUECKUN THII, K KOTOPOMY MPUHAJJIEKAT MIIACTHI U KUJIBIL.

ITnacm — niutooOpa3HOE TENO OOBIYHO OCATOYHOTO MPOUCXOXKIC-
HUA, OTAEJICHHOE OT APYTUX MOpoja 0oJiee WM MEHee MapajijieIbHbIMU
IJIOCKOCTSIMA HAIUIACTOBAHUS (HMKHEH — TMOJOIIBOM M BEpPXHEH —
kpoBiiek miacta). IlmacTtel MOryT OBITH MPOCTHIMU, KOTJA OHH
OJHOPOJHBI MO COCTABY M HE BKIIFOYAIOT MPOCIOEB BMENIAIOIINX MMOPOJ,
U CIIOKHBIMH, COCTOSIIIUMU M3 YEPEIYIOIIUXCA IMPOCIOEB IOJIE3HOTO
HCKOITa€MOI'0 ¥ BMEIIAOIINUX Mopo1 (pucyHoK 10).

11
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1 — c0o¥ MoNIE3HOr0 NCKOMAEMOT0; 2 — IMPOCIION TTOPO/T

Pucynok 10 — CrnoxHsIi iact

[To MOIIHOCTH TIACTBI MOTYT HMMEThb pPa3ayBbl U MEPEKUMBI,
npocToe (ITyTeM MOCTEMNEHHOT0 YMEHBIIEHHUS] MOIIHOCTH) WM CI0XHOE
(ITyTeM pacILEIICHUs Ha PAJ NPOCIOEB) BRIKJIMHUBAHUSA (PUCYHOK 11).

e
T XN

Pucynok 11 — Tunsl paciiernyieHus yrojibHbIX MIACTOB

HpI/IMepaMI/I MOTYT ABJIATBHCA IUIACTBI YT'OJIBHBIX, MAPTAHICBBLIX, KCJIC30-

PYAHBIX MECTOPOXKIECHUN, MUHEPAJIbHBIX coJiel, (pochopuTos.
B yrojspHOM Treonorud IMOMUMO T'€O0JIOTMYECKOr0 ONpeaAeIICHUs

MOIITHOCTH CYIIECTBYET MPOMBIIICHHOE pa3/ieicHUue IIacTOB MO MOII-
HOCTH:

- BecbMma ToHkue — J10 0,5 M;

- tonkue — 0,5 — 1,3 m;

- cpeaHent MmomHocTH — 1,35 — 3,5 M;

- MomIHbele — 3,55 — 15,0 m;

12



- BeCbMa MOIIIHBIE — 0ojtee 15 M.

ITo cTeneHu BbIJIEP)KAHHOCTH YTOJIbHBIE IIACTHI ACSATCS Ha:

- BBIJICP’KAHHBIE;

- OTHOCHUTEILHO BbIJICPKAHHBIE;

- HEBBIJICP>KaHHBIE.

Tena MmoJsie3HBIX MCKOMAEMBIX HEOCAJOYHOTO MPOUCXOXKICHHS, HO
onm3kue no ¢opMe K IiacTaM, MPUHSITO HA3bIBATh MJIACHIO00PA3ZHBIMU
3anexcamu. OT IJIACTOB OHU OTJWYAKOTCS MEHBIIUMHU pa3MepaMu I10
MPOCTUPAHUIO U TIAJICHUIO, HO OOJIBIIIEH M MEHEE BBIJACP)KaHHOW MOIII-
HOCTBIO (pUCYHOK 12).

| - IeTHUKOBBIE OTJIOKEHUS; 2 — KPACHBIC TIECUAHUKH;
3 — runcocojepxainiue Opekunu; 4 — N3BECTHSIKH;
5 — necyanuku; 6 — pyaa

Pucynok 12 — InnactooOpa3Has 3aiexb reMaTUTOBOUM py bl

Kunbl npenctaBisitor  coOOOM TpeUIMHbI B TOPHBIX IMOPOJAX,
3aII0JIHEHHBIE MUHEPAIBHBIM BEILIECTBOM ITOJIE3HOT0 McKomaeMoro. OHu
TaK)K€ OTHOCATCA K IJIUTOOOPA3HBIM TeJaM, MOCKOJbKY, MPOTATUBAsCH
0 MPOCTUPAHUIO M HA TJIyOMHY Ha JIECSITKM U COTHU METPOB, OHU
XapaKTePU3yIOTCS 3HAYUTEIIBHO MEHBIINM TPETBUM U3MEPEHUEM — MOI-
HOCTbIO, KOTOpasi 0OBIYHO MU3MEHSETCSI OT HECKOJIbKHX CAaHTUMETPOB A0
HECKOJIBKMX METpPOB. Pe3K0€ yMEHBIIEHUE MOIIHOCTH KHUJIbl TOBOPUT O
€€ BBIKJIMHUBAHWHA WIM NEPEKMME, a YBEIWYECHHE MOIIHOCTU — O
pazayBe. [loBepXxHOCTH, MO KOTOPBIM MHHEPAIBHOE BEIIECTBO KHIIBI
COMPUKACAETCS C BMEIIAIOIIMMU MMOPOIaMH, Ha3bIBAIOTCA 3a71b0OaHAaMHu.

13



[Ipuneraronue K Kujie TMOPOAbI HEPEAKO OBIBAIOT H3MEHEHBI U
MHWHEPAITN30BaHBI.

Kumbl, Kak W TJIACThI, AETATCA HA MOPOCThIE M ClIokHBIE. K
MPOCTBIM OTHOCSTCS OJWHOYHBIE MHUHEPAIM30BAHHBIC TPEIIUHBI, K
CJI0KHBIM — CUCTEMBI TIEPEIUICTAIOIIMXCS TPEILNH, 30H JIPOOIECHUS U T.1.
(pucynok 13).

a — mmpocTasi; 0 — ciokHasl (TOYKaMH MOKa3aHbl OKOJI0KHUIBHO
M3MEHEHHBIE TTOPOJIbI)

Pucynok 13 — JKumbr

[lo nmeramsm MOpGOJIOTUU Cpenu KW pa3IuyaroT BETBSIIUECH,
KaMEpHBIE, YETKOBUIHBIE, PYOIIOBBIC, JIECTHUYHBIE, CE/IJIOBU THBIC.

J1J1st BETBSIIIMXCS JKUJT TUTIUYHO HAJIM4KMe OTBETBICHUH (anmodus) oT
OCHOBHOW PYyJAHOM JKWIbl B CTOPOHY JIEKA4Eero W BUCSYETO OOKOB
(pucynok 14). Taxkue ¢GopMbl XapakTE€pHbl IJi CIIOJIOHOCHBIX H
PEIKOMETAIbHBIX TETMATUTOB U 30JIOTOHOCHBIX KUJI.

1 — rueiic; 2 — kBapueBbli mopdup; 3 — xKuia
Pucynok 14 — PazBeTBIE€HUE KUJIbI

14



B kaMepHbIX (pucyHOK 15) 1 4eTKOBUAHBIX (PUCYHOK 16) sxuinax
[0 UX MPOCTUPAHUIO YEPEAYIOTCS Pa3ayBbl pa3inyHON (POPMBI U mepe-
UMbl Tena Takoi GopMbl 00pa3yrOT MECTOPOKACHHS IBETHBIX, PEIKHX
1 0JIAarOpPOIHBIX METAJJIOB.

Pucynok 16 — UeTkoBuaHas xumna

Pa3HOBHIHOCTBHIO YETKOBUIHBIX JKUJI SBIISIFOTCS PYyOIIOBBIC JKHIIBI, B
KOTOPBIX JTUH30BUIHBIC Pa3ayBbl U MEPEKUMbBI PACIIOI0KEHBI pABHOMED-
HO (pucyHok 17). Yaiie Bcero o0pa3yroTcs M0 TpeIIMHaM BbIleIaurBa-
HUS B M3BECTHIKAX.

Pucynok 17 — PyOiioBas xusia
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JlecTHUuHBIE XWibl (pUCYHOK 18) cocTosT U3 1enoi cepuu cyo-
napajuieIbHbIX KOPOTKUX PYAHBIX KUJIOK, PACIIONararoniuxcsl MepreH-
JAUKYJISIPHO CT€HKaMm. Takue >KHiIbl OCOOCHHO XapaKTEpHbI IJIsl 30JI0TO-
PYAHBIX MECTOPOXKIACHUM.

Pucynok 18 — JlecTHuuHas xxuia

CemyioBuAHBIE XKWIbl (PUCYHOK 19) mpuypoyYeHbl K 3aMKOBBIM
4acTsAM CKJIQJYaThIX CTPYKTYyp. Takue Tena sBIOTCS JOBOJIBHO PaCIIpo-
CTPAHCHHBIMHM B KOTYEJAHHBIX, TOJUMETAININYECKUX, CYPbMSIHBIX, 30J10-
TOPYJHBIX MECTOPOXKIACHHUSIX.

| — necuanuk; 2 — KBapi; 3 — claHel
Pucynok 19 — CenmoBuHas xuia

JKunbHbIE MECTOPOXKAECHUS WHOTJIA COCTOAT W3 OJHOW KHUJIbI, a
Yalie u3 rpyIl — My4YKOB WM CEMENCTB KL

TpyOooOpa3ubie Tesa. Tea TMOJE3HBIX MCKOMAEMBIX TaKOU
dbopMbI BBITSAHYTHI TI0 OJHOW ocu. I[lomepedyHoe cedyeHue TaKux Tell
MOXET OBITh H30METPUYHBIM, SJUTUNTHYECKUM, JHUH3000pa3HBIM
(pucynok 20). Mopdoaoruss u yclIOBHS 3aJleTaHHs] 3THUX TEJl OIpese-
JIAFOTCSL YIJIOM TIOTPY>KEHHUS, JUIMHOW MO HAMPABICHUIO TOTPYKEHUS U
MIONIEPEYHBIM CEUYCHUEM. YTOJ MOTPYKEHUSA — 3TO YIOJI MEXAY TOPU30H-
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TaJIbHOW TUIOCKOCTBIO U OChbIO TPyOOOOpa3HOro Tejaa, OH MOXKET H3Me-
msrrbest ot 0 1o 90°. Pa3Mephbl mornepevyHoro ce4eHust v JJInHa Ocu TpyO
J0CTATOYHO M3MEeHUYMBBl. Hanbomee kpymHble TpyOKH WU TpyOooOpas-
HbIE TeJla UMEIT pa3Mep B mnonepeunuke Ooznee 100 M mpu riryOuHe B
HECKOJIBKO COTE€H METPOB, peaKo A0 1 kM u Oosnee.

e
s 71+ =y

1 —HaHOCHI; 2 — KUMOEPJIUT U3MEHEHHBIN KENTHIN; 3 — KUMOEPIUT
M3MEHECHHBIN 3€JICHBIN; 4 — KUMOEPIUT HEM3MEHEHHBIN;
5 — kapOOHATHBIE TTOPOIBI
a — miaH; 0 — pa3pes

Pucynok 20 — Tpy6ooOpa3Hoe Teno (KUMOepIuTOBas TpyoOKa)

Ha MecTopokaeHHUAX T0JIE3HBIX UCKOMAaeMbIX TPYO0ooOpa3HbIe Tela
BCTPEYAIOTCS IOBOJIBHO peniko. Hanbornee THIIMYHBIE UX TIPEACTaBUTENIN
— aJIMa30HOCHBIE TPYOKHM B3pbIBAa W pPYyAHBIC CTOJIOBI. Pyonsimu
cmoadamu HaA3bIBAIOT OOOTAIICHHBIE TMOJE3HBIMU KOMIIOHEHTaMU
y4acCTKH CTOJI0000pa3HON (HOPMBI, 3aKIIOUCHHBIE Cpelu Oosiee OCIHBIX

PyA.

2.2 Xapakrep u popMa KOHTAKTOB TeJI MOJIe3HBIX HCKOMAEeMbIX

Konmaxkmul men nonesnvlx uckonaemplx — 3TO UX TPAHULBI C
OKpY’KaloIIMMHU (BMEIAIOIMMK) MopoAaMu. B ciyyae HakJIOHHOTO
3QJIETAaHUS BEDXHUM KOHTAKT SIBJISICTCS 6UCAYUM, A HKHUMN — JIeHCAUUM.
[To xapakTepy KOHTaKThbl OBIBAIOT uemKumu (PE3KUMH), KOTJa TPAHULIBI
MEXIYy IOJIE3HBIM MCKONA€MbIM W BMEMIAIOIIUMHU IOPOJAMHU BHUJIHA
HEBOOPYKEHHBIM TJIa30M, U HOCHENEeHHbIMU, €CIIA CIUIOLIHAS WJIN TyC-
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TOBKpAIlJICHHas: Macca IOJIE3HOr0 HMCKOMaeMOro MEPEXOJUT B IMOPOIY
yepe3 30HY ITOCTENEHHO YObIBAIOIIEH BKpAILICHHOCTH. B 3TOM ciydae
IpaHUIla yCTaHABIMBAETCS MO pe3yibTaram ompoboBaHusa. Ilo dopme
KOHTaKThl ObIBAIOT POBHBIMU U CJIIOKHBIMU (M3BUIUCTHIMMU ).

2.3 Xapakrep BbIKJIMHUBAHUSA

Buviknunueanue — OKOHYAHHME TeJla IOJIE3HOIO HCKOMAEMOTO IIO
NPOCTUPAHUIO U TMaJCHHIO. Pa3nuyaroT Tpu TUIA BBIKIMHUBAHMUS:
npocmoe — KOTJa MOIIHOCTh IIOJIE3HOTO MCKOMAEeMOro IOCTEIEHHO
YMEHBIIAETCS A0 MOJIHOTO HWCYE3HOBEHUS, MyHOe — €CIU TOJE3HOE
MCKOIIAeMO€ MPEKPAIAETCS PE3KO0, U CA0HCHOE — KOTJIa TEJIO MOJIE3HOTO
MCKOTIAaEMOT'0 PACHICIUIAECTCS HA TOHKHE MPOIUIACTKU W MPOKUIKU WU
HE3aKOHOMEPHO pacceuBaetcs (pucyHku 11, 14). IlpusHakamu, yka3sbl-
BAIOIIMMU Ha BBIKJIMHUBAHUE PYJIHBIX TEJ, SBJISIOTCA: U3MEHEHUE MUHE-
paJbHOIO COCTaBa, IEPEXOJ MACCUBHBIX PyA B 30HBI BKPAIUICHHUKOB,
pacIIEIUICHUE PYIHOTO Tejla Ha CEPUI0 TOHKUX KOPOTKUX MPOKHUIKOB.

2.4 MOUHOCTL U €€ UN3MEHYUBOCTDH

Mowinocmb none3no20 ucKkonaemozo — 3TO PACCTOSHUE MEXKITY
KpOBJIEW (BUCSYMM KOHTAKTOM) M TOJIONIBOM (JIe)KaUMM KOHTAKTOM).
['eosiornyeckuMu OMNPENCITICHUSIMU SIBIIIIOTCSI UCHMUHHAA MOWHOCHDb —
ATO KpaTyailiiee pacCTOSHUE U 6UOUMAA MOIIHOCTh — JII000€ paccTos-
HUE MEXIy KpoBJied M mojomBoil. Kpome Toro, cymecTByroT MOHATHS
MPOMBIIUIEHHOM  MOUIHOCTU: padoyeiri  CUUTACTCS MHUHUMAIbHAs
MOIIHOCTh, TIPU KOTOPOW I1esnecooOpa3Ha pa3paboTka  3aliexH,
IKCHIYamMAayuoOHHOU HA3bIBa€TCs CyMMapHas MOIIHOCTb I[OJE3HOTIO
MCKOIIAeMOr0 M TMOpOAbI, MPUXBAThIBAEMOW B IMpoIlecce pa3padOoTKH,
noNe3Hou - ONpeleNIeMO Kak CyMMa MOIIHOCTEM MpOIIacTKOB
MOJIE3HOTO UCKOMAEMOTO B Mpeeax 3KCIUTyaTallMOHHON MOIIIHOCTH.

2.5 VYcaoBus 3ajieranus

Ycnoeusa 3anecanua tena moie3HOro MCKOMAEMOIO XapaKTepU3Y-
I0OT €ro TMOJOXKEHHWE B MPOCTPAHCTBE. DTO, MPEXKIE BCETO, A3UMYH
NPOCMUPAHUA, A3UMYm RAdeHUsA U Y2071 nadenus. B 3aBucumoctu ot
YTJIOB MaJICHUs Pa3INYaroT:

1) monorue (yrust 1o 18°);
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2) Haknonssre (19 — 35%);

3) kpyTOHAKIOHHEIE (36 - 55°);

4) kpytsie (56 — 90") mageHus [IACTOB M IUIACTOOOPA3HBIX 3ale-
KEM.

Kpome azumyTta npocTupanusi, a3uMyTa MaJeHUsl U yria NajeHus
IUIsl XapaKTePUCTUKU YCIOBUM 3alieTaHusl TeN MOJIE3HBIX HCKOIMAeMbIX
N00aBISIOT €IIe ABA: JUHUA 60CCHAHUA U CKIIOHEHUA.

Jlunusa eoccmanusa MOTY4YaeTCS TAaK K€, KAK U JIMHUA NaJCHUS, HO
HaIlpaBJiecHa B MPOTHBOMOJIOKHOM OT JIMHUU MaJCHUS HaIlpaBJCHUMU.
Y01 BOCCTaHMs PAaBEH YIIy NAJACHUS.

Cknonenue Tela TMOJIE3HOTO MCKOMAEMOro — 3TO OTKJIOHEHHUE IO
Mepe yriyOJieHus JJIMHHOW OCH PyAHOTO Tejia OT HalpaBJICHUs NaJCHUS.
[Ipyu onvcaHuy yCIOBUM 3aJIETaHus Uil TOPHO-TE€OJIOTUYECKON XapaKTre-
PUCTUKHA MMEIOT 3HAYEHHE HE CTOJbKO CpPEJHUE 3HAUYECHHS AJIEMEHTOB
3aJieraHus, CKOJIbKO UX U3MEHYUBOCTb.

2.6 BblaepKaHHOCTb OpYy/JACHEHMS

Buvioeprrcannocms  SABIACTCS  XapPaKTEPUCTUKOM  CTENEHU
MPEPHIBUCTOCTH (WJIM HEMPEPHIBUCTOCTH) IMOJE3HOTO HMCKOMAEMOro B
npeaesax ero paboudero KoHTypa (Wiaum MoimHOcTH). C 3TOM TOYKH
3pEHUsI BBIICIISAIOTCS YEThIPE TUIIA 3aJICKEH:

- BBIJIEpKAHHBIE — B TIPeJieiax Teja MoJIe3HOr0 MCKOMaeMOro OT-
CYTCTBYIOT YYaCTKHU, HE COAECPIKAIINE MPOMBIIICHHBIX KOHIICHTPALIHA;

- OTHOCHUTEJBLHO BBIJIEp)KaHHBIE — B Mpenesiax pabodyero KoOHTypa
YY4aCTKU C HETIPOMBIIUICHHBIM OPYJICHEHUEM WU O€3pyIHbIC COCTABIIS-
10T He O0ostee 25% Bceil moIanu;

- HEBBIZICP’)KaHHBIC — BHYTPU pab0YEero KOHTYpa y4acTKH ¢ Hepabo-
Yell MOIIHOCTBIO WJIW IMYCTBIMH MOPOJIaMH 3aHUMAIOT OT 25 10 50%;

- KpaliHe HEeBBIIEpKAHHbBIE — IJIOIIA/1b HEKOHUIIMOHHBIX YUYaCTKOB
WJIU TyCTOM noposl coctanisietr 0omee 50%.

2.7 CooTHOLICHHE ¢ BMEIIAIIMMHU MOPOAAMU

[To BO3pacTHOMY COOTHOIIECHHUIO C BMEMIAIOIIMMHU MOPOJaMH pa3-
JUYAIOT JABE TPYMIIBI TEJ MOJIE3HBIX UCKOMAEMbIX U MECTOPOKICHUM.

Cunzenemuyeckumu SBISIIOTCS Tena, cHOPMUPOBABIIUECS OJIHO-
BPEMEHHO WJIM TMOYTH OJIHOBPEMEHHO C BMeEIIAIOMUMHU mopoaamu. K
HUM OTHOCSITCS MPAKTUYECKH BCE OCAJOUYHBIE MECTOPOXKICHUS.
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Dnuzenemuyeckumu Ha3bIBAIOTCA Tella, 00OPa30BABIINECS MTO3THEE
BMeEIIArONuX mopoj. K 3Tol rpynme oTHOCSTCS BCE >KHIIBI, aIMa30HOC-
HbIE TPYOKHU B3pbIBA U JIP.

2.8 CooTHOLIEHHE € 3JIEMEHTAMHU CTPYKTYP BMEIIAKIINX
nopozj

[Io OTHOLIEHHIO C JIEMEHTAMU CTPYKTYpP BBIACIAOTCSA TEJa COT-
JacHbIE U CEKYIIHE.

Coznacnple Tena MOJIE3HBIX UCKONAEMBIX UMEIOT T€ K€ YCIOBHS U
AJIEMEHTHI 3ajieraHus, YTO M BMelaroume nopoasl. Kak npaBuio, 310
TeJda CUHI€HETUYECKHE MO OTHOLIEHWIO K BMEIIAIIIKUM MopojaaM (Bce
0CaJIOYHBIE MECTOPOKACHUS).

Cexyujue — 3T0 TENA NOJIE3HBIX UCKOMAEMBIX, IEPECEKAIOLINE BME-
HIAIOIINE TOPOIbl WM UMEIOUINE YCIOBUS 3aJIETaHUsl 3aMETHO OTJIMYAk0-
mMecss OT YCJIOBUM 3ajJeraHus BMEILAIOIIHUX IIOPOJ W DJIEMEHTOB
cTpykTyp. Cekymme Tena BCerja SBISIOTCA SIUTCHETUYECKUMU 110
OTHOUIEHUIO K BMEILAIOIIUM ITOPOJaM.

2.9 I'nyOuHa 3a;1eraHusl M PacCpOCTPAHECHUSA

I'nyouna 3anecanus — 3TO pacCTOSIHUE MO BEPTUKAIU OT 3€MHOMU
ITOBEPXHOCTHU 10 BEPXHEW KPOMKH TEJA MOJIE3HOr0 nckomaeMoro. C 3Ton
TOYKM 3PEHUS BBIICISIIOTCS Tejla TMOBEPXHOCTHBIC, BBIXOJMSIIME Ha
MIOBEPXHOCTb, IIPUIIOBEPXHOCTHBIC, ITyOMHA 3aJIeraHusl KOTOPBIX MEHEE
100 M, 1 rIyOMHHBIE, 3aJIeTarolye Ha riayounHax 6oxee 100 M.

I'nybuna pacnpocmpanenus TeNl TIOJNE3HBIX MCKOMAeMbIX (U
MECTOPOXKACHUM ) — 3TO PACCTOSTHUE OT 36MHOM ITOBEPXHOCTHU /10 HUYKHEH
IpaHUIIbl OPYJICHEHUS.

2.10 CreneHb U XapakTep HAPYIICHHOCTH
NMOCTMHHEPATU3AUMOHHBIMU TEKTOHUYECKMMHM MPOLEeCCAMM

Tena MoJIE3HBIX MCKOMAEMBIX JI000W (POPMBI 4ACTO HAPYIICHBI
MOCTMUHEPATU3ALMOHHBIMU TEKTOHUYECKUMU JAePOpMaIusIMU, YCIOXK-
HAIOUIMMH TIE€pBOHAYAIBHYIO (JOPMY TEJI U MECTOPOXKICHUM, a HEPEIKO
BBI3BIBAIOIIUMHU CEPHE3HBIE TPYAHOCTHU MPU BEJICHUHU TOPHBIX pabOT. ITH
aepopMaluy IESATCS Ha cKaadyamole U pa3puléHble.
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Cknaduamoie HapylieHus HauOoJee XapakTEepHbI JUIsl OCaJOYHBIX
MECTOPOXKJICHUN METALTAYECKOTO U HEMETAJUIMYECKOTO ChIPbSl U yIJIeHl
(pucyHok 21).

Haubonee pacnpocTpaHEHHBIMH Ha BCEX MECTOPOKICHUSIX
ABIISIIOTCS PA3PbléHble HAPYIICHUS TUIIA cOPOCOB, B30OPOCOB U CIIBUTOB,
1160 ux KoMOuHaIuu (pucyHok 22). [1pu ux n3ydeHuu BaXKHO OTMpeie-
JIUTH HaNpaBJICHUE JABMKECHUSI OTACIBHBIX OJIOKOB. DTO MOMOraeT o0Ha-
PY>XUTh CMEIIEHHYIO YacTh TeJl.

| — necyaHMKM KOCOCJTIOUCTHIEC; 2- MECYAHUKN TOHKO3EPHUCTHIC;
3 — pyZHBIN TOPU30HT; 4 — AJIEBPOIUTHL; 5 — MOCIIEPYIHbIC
rada3el

PucyHnok 21 — MecTopoX1eHusI MEUCTHIX IECYAHUKOB (pa3pe3)

Pucynok 22 — JKuna, cMenieHHas mociaepyaHbIMU HapyIIEHUSIMUA
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3AK/IIOYEHHUE

BbynyimeMy ropHOMy HWHXXEHEpPY 3HaHUS MOPGOJIOTHMH U YCIOBHUU
3aJI€raHus TEJl TMOJIE3HBIX MCKOIMAEMbIX U TOJIOKEHUS 3TUX TEl B IIPO-
CTPAHCTBE HEOOXOJMMBI, TTOCKOJIbKY 0€3 HHX HEBO3MOXXHO palliOHAIb-
HOE OCBOCHHME MHUHEpPAIBbHBIX pecypcoB. Kpome Toro, orenka Mopdolio-
TUYECKUX YCIIOBUU SIBJISAETCS OJHOW M3 BAXHEHIINX 3a7a4 IeoJioropas-
BEJIOYHBIX paboT.

BOITPOCHI 1151 CAMOITIPOBEPKHA

1. Yto moHumaetrcss moja MoOpdOJoTHEH Tel MOJIe3HBIX HMCKOIae-
MBIX ?
2. Kakue GpopmbI T€JT OTHOCATCS K H30METPUIHBIM ?
3. Kakue reosioruueckue 3J1eMEeHThI ONpeAeisitoT Gopmy, pazMepbl
U YCIIOBUSI 3aJleTaHMsl TEJI TOJE3HBIX HCKOMaeMbIX (M30METPUYHBIX,
IJIOCKUX U TPyO0OOpa3HbIX)?
4. Y10 Takoe miacT MpoCTON U CIOKHBIN?
5. Tunsl BEIKJIMHUBAA?
6. Kakue Tena mojae3HbIX HCKOMAEMBIX HA3bIBAKOTCS CHHTE€HETUYEC-
KUMU U SIUTECHETUYECKUMMU ?
7. Kakue cymecTBYOT KOHTAKThI T€JI MOJIE3HBIX HCKOTIAEMBbIX ?
8. Uto Takoe xkwumna? Ilepeuncnutb oCHOBHBIE MOP(HOIOTHYECKUE
THUIIBI JKHJL.
9. Kakue GopMbl pyJIHBIX TeNl XapaKTEPHBI JJIsi 30J0TOPYIHBIX
MECTOPOXKIAECHUM ?
10. Yo Takoe «auH3a»?
11. ITocTpyaHbie TEKTOHUYECKUE JePopmaluu — 4To 3TO TaKkoe?
12. Ha3zoBute mnpuUMEpPHI MOJIE3HBIX HCKOMAEMbBIX, 3aJICTAOIINX B
BH/JIC KWL, IUIACTOB, JIMH3.
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