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BBenenue

[enpio mpenogaBanus AUCIUTUTHHBI «H)KEHEepHAs T€OJIOTUs» SBISIETCS] OCBOE-
HUE CTYJICHTaMHU OCHOBHBIX 3HaHUN 00 dJEeMEHTaX MH)KEHEPHOU T'€0JIOTHH, TPYHTaX
KaK CTPOUTEIHLHOM MaTepuare.

NHxeHnepHO-reoIoTnuecKie NCCASA0BaHNS KaK 9acTh WHKCHEPHBIX M3BICKAaHUI
MIPEACTABIIIOT COOOM BaXKHEWIIHMH 3Tam JIFOOOTO CTPOUTEIBHOTO IIPOIEcca, B OCO-
OEHHOCTH 3TO KacCaeTcsi COOPYKEHHM C pa3BUTOM MOA3EMHON YacThIO MJIM Ha CIIOXK-
HBIX TPYHTOBBIX YCIOBHsIX. OT MOJHOTHI, MPOAYMAaHHOCTH MPOTrPaMMbl HH)KEHEPHO-
T'COJIOTUYECKUX M3BICKAHWHM M KadyeCTBa UX MPOBEICHUS 3aBHUCUT YPOBEHb JOCTOBEP-
HOCTH HWCXOJHOW HWH(pOpMAIMH IS MPOCKTUPOBAHMS, KOTOpPas, COOTBETCTBEHHO,
OTpeJIeNsieT CTENEeHb y4eTa BCEX 0COOCHHOCTEH IIOMIAKU CTPOUTEIHCTBA MIPH MPO-
eKTUPOBaHUU, MPABWIHHOCTh BHIOOpA pallMOHAIBHBIX TUIOB (PYHIAMEHTOB U KOH-
CTPYKIIMI COOpY>KEHHUS, CTENEeHb 0€30MacCHOCTH TEXHOJOTUM €0 BO3BENICHHUS, HEOO-
XOJIMMOCTh ¥ 00bEM MIPOBEICHUS TE€X WJIU UHBIX MPEAYNPEAUTEIbHBIX MEPOTPUITHIA
U T. ., 4YTO, B KOHEUHOM HTOT€, BO MHOTOM ONpEIEsET CTOMMOCTh U HAJEKHOCTh
(byHKIMOHUPOBAHUS O0BEKTA MPU TOCIEAYIOICH dKCIUTyaTallUH.

Kypc «WmxkenepHasi reosorus» TOTOBHT CTYJIEHTOB K UYTCHHIO MAaTE€pUaJIOB
M3BICKAHWM, UX aHAIU3Y IS BHIOOpA ONTUMANIBHBIX MTPOCKTHBIX PEMICHUH MO pa3Me-
MICHUIO COOPYKEHUN KOHCTPYKIIMUA M CIIOCOOOB MPOM3BOACTBA 3€MEIbHO-CKATBHBIX
paboT, COOTBETCTBYIOIIMX MPUPOTHBIM YCIOBUSAM. VHXKEHEP-CTPOUTENb JOJDKEH ca-
MOCTOSTEJILHO aHAJM3UPOBATh MPEIHA3HAYCHHBIE JJII HETO TeOJIOTHYCCKUE, MHKE-
HEPHO-TCOJIOTUYECKHE, TUAPOTCOTOTHIECKHUE KapPThl U Pa3pe3bl COBMECTHO C OTYETOM
TEeKCTa 00 U3BICKAHUSX.

Hns crynentoB crnernuanbHocTd 1-70 02 01 yuyeOHBIN MUIaH mpexycMaTpuBaeT
BBITIOJTHEHHE JTA0OPAaTOPHBIX PaboT mo kKypcy «MHkeHepHas reosorus». Mx menp —
3aKpenuTh, CUCTEMATU3UPOBATh U YIIyOUTh TEOPETUUYECKUE 3HAHMS, IMOTYUYCHHBIC
CTyJIGHTaMH 3a NEpHoJl n3yudeHus Kypca. CTyJeHThl TOJDKHBI YMETh IPUMEHSThH Oa-
30BbI€ HAYYHO-TCOPETUUCCKUE 3HAHUS JIJISI PEIICHHS MPAKTUYECKUX 3a1ad.

JlabopaTopHbie paboThI 10 AUCHHUILUINHE «H)EHEpHAas T€0JIOTHs» COCTABIICHA B
COOTBETCTBUH C MIPOTPAMMON TUCIUTUIMHBL. B METOMMUECKUX PEKOMEHAAIMSIX JaHBI
UCXOJIHBIC JaHHBIC JJIST BBITOJIHEHHS PaboT, 0003HAUYEHBI UX 00BEM W COJEpIKaHUE.
B mporiecce BoimoHEHNS 1a00paTOPHBIX padOT CTYJAEHT JOJKEH HAYIUTHCS MOJIB30-
BaTbCs JICUCTBYIOIIMMH CTPOUTEIHHBIMA HOPMaMU W TPaBHIAMHU, PYKOBOJCTBAMH,
CIIPABOYHBIMU U JINTEPATYPHBIMU MaTEpPHAIAMH.
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1 JlaGopaTtopHasi padora Ne 1. OnpeneneHue cCBOCTB MUHEPAJIOB

Llenv pabomul: 03HAKOMHUTHCS C (U3MUYECKUMHU CBOMCTBAMH MHHEPAJIOB, OIH-
caTh OCHOBHBIE CBOMCTBA MOPO000PA3YIONINX MUHEPATIOB.

1.1 Munepanwt u ux ceoiicmea

Musnepan — npupoaHOE TBEPIOE HEOPraHWYECKOE BEIIECTBO, HAXOJAIIEECS B
KPUCTANINYECKOM COCTOSIHUHM, C(HOPMHPOBABILIEECS B PE3yJIbTaTe I€OXMMHYECKUX
MPOLECCOB, MPOTEKAIINUX B 36MHOU Kope. Kaxaplii MUHEpal UMEET ONpPEACICHHbIN
XUMHUYECKUN COCTaB, CTPYKTypy M CBOM (usnueckue cpoiictBa. llomasnsromiee
OOJBIIMHCTBO MHHEPAJIOB SIBISIOTCS KPUCTAJUIMYECKUMHU OOpa30BaHUSMU U JIMIIb
HE3HAYMTEeIbHAs UX YaCTh — aMOp(GHBIMU. MUHEpasbl U3ydaeT HayKa MUHEPAIOTUsl.

Kaxxnprit Munepan umeer onpeneracHHbie puznyeckue cBorictBa. OCHOBHBIMU U3
HUX SBJISIFOTCS: BHEUTHsISI OpPMa, ONTHYECKUE XapaKTEPUCTHKH (LBET, MPO3PAYHOCTb,
0J1eCcK), ToKa3aTeau TBEPAOCTH, CIIAHOCTh, U3JIOM, TUIOTHOCTb.

Buewmnsas ¢popma munepanog paznoodpasta. B mpupogHbIxX yCIOBHIX OHU YaIle
BCEro MPHOOPETAIOT HENPaBHIbHBIE OYEPTAHMS. XOPOLIO OrPAHEHHBIE KPUCTAILIBI
BCTPEUYAIOTCS CPABHHUTENBHO PEAKO. /[ MHOTMX MHHEpPAIIOB XapaKTEPHBI TAKKE
(hOpMBI 3eMITUCTOTO O0JIMKA, arperaTHBIX CKOITJICHUH U JIp.

@opMBbI HAXO0XKIAECHUSI MUHEPAJIOB B MIPUPOJIE:

— KPUCTAJLIBI — MPEJCTABISAIOT CO0O0M NMpaBWIbHbIE MHOTOTPAHHUKU: TPU3IMBI
(kBapr, Oepusun); KyObl (TUPUT, TAJINT); BHITSHYTHIC B JIBYX HAIPaBJICHUSIX IUIOCKHUE,
JIMCTOBAThIC Yelyiku (ciitoa, rpadur);

— Jpy3bl (IIETKH) — CPOCTKH MHHEPAJIOB, KPHCTAUIbI BBIPACTAIOT HA KaKOW-
1100 OCHOBE;

— 3eMJIMCTBIC MAcChl (TJTMHUCTBIC MUHEPAJIBI).

L[gem munepanog 3aBUCUT OT UX CIOCOOHOCTH MOIJIOMIATh Ty WJIM UHYIO YacTh
CBETOBOIO crekrTpa. LIBeT MuHepana onpenensercs CIEeKTpalbHbIM COCTABOM OTpa-
KAEMOTO MUHEPAJIIOM CBETOBOI'O M3JIyUEHHS WIH 00YCIaBIMBAETCS €r0 BHYTPEHHUMHU
CBOMCTBaMHM, KAKUM-TMOO XUMHUYECKUM FJIIEMEHTOM, BXOJSIIHUM B COCTaB MHUHEpaJa,
TOHKO PACCESIHHBIMU BKJIFOYEHUSAMH JPYTUX MUHEPAJIOB, OPraHUYECKOTO BEUIECTBA U
IpyruMu npuunHamu. Kpacsmuii mTurMeHT WHOTrJa OBbIBAET PacHpoOCTPAHEH HEpas-
HOMEPHO, MT0JI0OCaMHU, JIaBasi pa3HOIBETHBIC PUCYHKH (HAIPUMED, Y araTos).

[BeT HEKOTOPBIX MPO3PAYHBIX MUHEPATIOB MEHSAECTCS B CBA3U C OTPAXKECHUEM Ia-
JAIOLIEr0 HA HUX CBETA OT BHYTPEHHUX MMOBEPXHOCTEN, TPEIUH WU BKIIOUYCHUMN.

L[Jeem uepmbr MUHEpana — 3TO LBET NMOPOIIKA, OCTABIIEMOTO IIPU LapanaHun
HCITBITYEMBIM MHUHEPAJIOM MaTOBOW mMoBepxHOCTH (haphopoBoi TuiacTUHKU. B psge
CJIy4aeB LIBET YEPTHI COBNAJAET C IIBETOM CaMOI'0 MUHEpaja, B APYTUX CIydasX — OH
coBceM MHOU. Tak, y KHHOBapu OKpacKa MUHEpaja M MOpPOLIKA KpacHas, a y JIaTyH-
HO-)KEJITOr0 IHPUTA 4YepTa 3€JICHOBATO-uepHasd. UepTy HArOT MATKHE U CPEAHEN
TBEPIOCTA MHUHEPAJIBI, & TBEPBIE JHUIIb LAPAIalOT IUIACTUHKY W OCTABJISIOT HA HEU
00po3/bl, B ’TOM ClTydae TOBOPST O OECLIBETHON YepTe.
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Bneck — crmocoOGHOCTh OBEPXHOCTH MUHEPATIOB OTPAXKATh B PA3IMYHON CTEIICHH
cBeT. briieck MOXkeT OBITP METAIUIMUECKUM U HEMETaJUIMYECKUM, KOTOPBIH, B CBOIO
ouepe]ib, MOKET ObITh CTEKIJITHHBIM, KUPHBIM, IIEIKOBUCTHIM H JIP.

Teepoocms — cIOCOOHOCTh MUHEPAJIOB MPOTUBOCTOSTH BHEUIHUM MEXaHHUYE-
CKUM BozzieicTBUsIM. KaxkmoMy MuHepaty mpucylia onpeaeacHHas TBEpI0CTh, KOTO-
pas OpUEHTHPOBOYHO oleHuBaerca mo 10-OGamnbHoil mikanme TBepaoctn Mooca

(rabmuna 1.1).

Tabnuna 1.1 — TBepaocTs MUHEPAJIOB

OTaJOHHBIN MUHEpa TBepaocth 1o mkane Mooca Yucno uctuaaoy tBepaoctu, Mlla
Tanbk 1 24
['uric 2 360
Kanprur 3 1090
dmrooput 4 1890
Anatur 5 5360
Oproknas 6 7967
KBapn 7 11200
Tona3 8 14270
Kopynn 9 20600
Anmas 10 100600

TBepaOCTh MHUHEPAJIOB MOXHO ONPEIEATh M IMPU TMOMOIIM psAJia MPEeIMETOB,
UMEIOIINXCS MO/ pykaMu. TBepaocts 1 mMmeer rpadut MSATKOTO KapaHpjama, 2 — moBa-
PEHHAS COJb, 2,5 — HOTOTh, 4 — KEIJIe3HBIN I'BO3/Ib, D — CTEKJIO, OKOJIO 6 — IIBEiHAs UTJIA.

Cnaunocms — CIOCOOHOCTh MHUHEPAJIOB PACKAIBIBATHLCS WM PACHICIUISTHCS IO
OTIPE/ICJICHHBIM HAIPABJIEHUSIM C OOpa30BaHUEM IUIOCKOCTEH packoyia. ITO CBOMCTBO
00yCIIOBJIEHO BHYTPEHHUM CTPOCHUEM KPUCTAJIJIOB U HE 3aBUCHUT OT UX BHEIIHEN ()OPMBI.

KonuuecTBo MmiIocKocTe CHallHOCTH y pa3HbIX MHUHEPAIOB HEOJAMHAKOBO, J0-
CTUTAET IIECTH, IPUYEM CTEIeHb COBEPIICHCTBA Pa3HBIX IIJIOCKOCTEH MOXKET OBITh
HEOJIMHAKOBOW. Pa3nuyaroT cieayromue BUabl CHalHOCTH:

— BeChbMa COBEPIICHHYIO, KOTIa MHUHEpan 0e3 0co00ro YCHIIMs paclIeriseTcs
Ha OTJEIBHBIE JIMCTOUYKH WIIM IJTACTUHKH, 00JIafaroniye IriIaJKuMH OJIECTSIIIUMH I10-
BEPXHOCTSIMH — TNIOCKOCTSIMH CITaliHOCTH (THIIC);

— COBEPILICHHYI0, 00HAPY>KUBAEMYIO MPHU JIETKOM YJlape 10 MUHEPaITy, KOTOPBIi
pacchinaercs Ha KyCOUKHM, OTPAaHUYEHHbBIC TOJBKO POBHBIMH OJIECTSIIUMU IUIOCKO-
cTsiMu. HepoBHBIE MOBEPXHOCTH HE MO TJIOCKOCTH CHAWHOCTH IMOJYYarOTCS OYCHb
penko (KaJbIUT pacKalbIBACTCS Ha MPaBHIbHBIE POMOOIPHI pa3HON BEIWYHMHBI, Ka-
MEHHas COJIb — Ha KyOUKH, c(hajepuT — Ha pOMOMUYECKUE T0ACKAdAPHI);

— HecoBeprieHHy0. [lmockocTr cnaliHOCTH B MHUHEpasie OOHApYKHUBAIOTCS C
TPyAOM (amaTHT, OJTMBHH).

H3n0m xapakTepu3yeT MOBEPXHOCTh pa3phiBa WM PaCKAIbIBAHUST MUHEPAJIOB.
Paznmuuaror cnepyrommye BUIBI M3JI0Ma MHUHEPAJIOB. PAKOBUCTBINM, 3aHO3UCTBIN, 3€M-
JIMCTBIN, CTYNIEHYAThIA U JIP.
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IInomnocms munepanos 3aBUCUT OT UX XUMHYECKOTO COCTaBa M TUIA KPUCTaI-
MYeCKOl cTpykTyphl. OHa Konebnercs B mpeaenax ot 0,6 mo 19 r/em®, nanGonee
pacIpOCTpaHEHHBIE 3HAYEHUSI HAXOAATCS B rpejienax ot 2,5 1o 3 r/em?.

IIpo3paunocme. 1o cBoel CrIOCOOHOCTH MPOMYCKAaTh CBET MUHEPabl ACISATCS
Ha HECKOJIBKO TPYIIIL:
IpO3pavHbIe — IPOMYCKAIOIINE CBET, YePE3 HUX SCHO BUIHBI IPEIMETHI,

IIOJIYIIPO3pPAaYHbIC — YEPE3 HUX IJIOXO0 BUAHBI IPECIMETHI,
IIPOCBCYNBAIOIINEC TOJILKO B OYCHb TOHKHUX IJIACTUHKAX,
HCIIPO3pPAYHBIC — CBCT HC IMPOIMYCKAIOT NaKC B TOHKHX INNIACTHUHKAX.

Peaxyus ¢ conanou kucnomou. C COMIHON KUCIOTON B3aUMOJICHCTBYIOT MUHE-
paJibl Kjlacca KapOOHATOB M HEKOTOPBIC IPyTHE.

Musnepaiibl MOTYT 00J1aaTh PSIIOM APYTUX (PU3HYECKUX CBOWCTB. XPYIKOCTBHIO
(rpaduT), ynpyrocteio (OHOTHT, MYCKOBHT), MarHUTHOCTbIO (MarHeTHT), BKYCOM
(ramuT, CHIIBBUH), 3amaxoM (cepa) U T. 1. MuHepasbl, COAEpKaIINe PaIHOaKTUBHBIC
snemenTsI(28U, #2Th, Ra u 1p.), 1ar0T M3IyYeHHe, HHTEHCHBHOCTh KOTOPOTO 3aBH-
CHT OT THITa U KOJUYECTBA 3TUX DIIEMEHTOB.

1.2 Ilopaook npoeedenus pabomot

1 O3HaKOMUTBCS C OCHOBHBIMU (DH3NYCCKUMH CBOWCTBAMH MHUHEPAJIOB.
2 1o BBITaHHBIM TIpETIOIaBaTeNIeM 00pas3iiaM U3yYHTh CBOMCTBA MUHEPAJIOB.
3 3amonauuTh Tabnuiy 1.2.

Tabnuna 1.2 — CoiicTBa MHUHEpAIOB

[BeT

Ber

4epThl

TBepnocTthb

breck

[Ipo3paunocTs

CnaifHOCTh

N3nom

Hpyrue
CBOMCTBA

OTtder noymxkeH OBITH aKKypaTHO O(OpMIIeH, cojaepXaTh Ha3BaHHE paboOThHI, ee
1eJ1b, 3aTI0JIHEHHYIO TaOJIMILY, BEIBOJ O IPOJIEIaHHON paboTe.

Bonpocwt ona camokonmponsn

1 Kakue pusndeckrue cBOMCTBa MHHEPAJIOB BbI 3HAETE?
2 Yem 00yCIIOBIICH IIBET MUHEPATIOB?
3 Uto Takoe criaifHOCTh?
4 Yto Takoe 1BET YePTHl MUHEpaia?

5 [aiiTe onpenenenye NOHATUIO MUHEPAIT.
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2 JlabopaTopHast padora Ne 2. OnpenejieHne MUHEPaJIoOB

Lenv pabomul: onpeneanTh U ONMUCATH MOPO000Pa3yIONUEe MUHEPAIbl Haubo-
Jiee TPOCTHIM U PACTIPOCTPAHCHHBIM METOJIOM H3YUYEHUS; U3YUUTh KJIACChl MUHEpa-
JIOB; OTIPEICIIUTH Ha3BaHUS 00Pa3I[0OB MUHEPAJIOB.

2.1 Knaccugpukayusn munepanos

B 3emMHoit kope coaepxkutcsa 6osnee 5000 MuHepanoB U UxX pazHOBUIHOCTEH. N3y-
YEeHHEM MHHEpAJIOB 3aHMMAETCAd HayKa MUHepasiorus. MuHepaliorus u3y4yaeT cOoCTas,
XUMHYECKHE U (PU3UYECKHe CBOMCTBA MUHEPAJIOB, UX MPOUCXOKIEHHUE, IPOLECCHI 13-
MEHEHUI M TMpeBpallleHUu B JAPyrue MUHEpasbl, a TaKK€ B3aMMOOTHOIIEHUS OJIHUX
MUHEPAJIOB C APYTUMU B MUHEPATbHBIX MECTOPOXKIACHHUIX WIM TOPHBIX MOPOax.

BonBIIMHCTBO M3 MUHEPATIOB BCTPEUAIOTCA PENIKO, UX HA3BIBAIOT AKIECCOPHBI-
mu. Jlume HemHorum Oosnee 100 MuHepanoB BCTpeyarOTCS 4acTO M B JOCTATOYHO
OO0JIBIINX KOJIMYECTBAX, BXOJAT B COCTAB T€X WJIM MHBIX FOPHBIX Nopo. Takue muHe-
paJibl Ha3bIBAIOT MOPOA000Opa3yroIMMU. Takke BBIACHAIOT PEIKHE MUHEpalbl —
HAXOJIKM KOTOPBIX €IMHUYHBI WJIM HEMHOI'OYMCIEHHBI U PYJHBIE — COJAEpXAIIUe B
CBOEM COCTABE MPOMBIILIEHHO IIEHHbIE KOMIIOHEHTHI U 00pa3ylolue 3HaAUYUTEIbHbIE
CKOIUIEHUS B PYJIHBIX MECTOPOKICHUSAX.

Pa3znuuaroT Tpu OCHOBHBIX IPOLiECCa MUHEPATI000pa30BaHUs: dHIOT€HHbIHN, K-
30r€HHBIN U METaMOPPUUYECKU.

OHJIOT€HHBIM MPOLECC CBA3aH C BHYTPEHHUMU CHJIAMH 3€MJIM, MUHEpassl (op-
MHUPYIOTCSI U3 MarMbl. DHJOT€HHbIE MUHEpaJIbl OOBIYHO IJIOTHBIE, ¢ OOJIBIION TBEp-
JOCThIO, CTOMKHE K BOJI€, KHUCJIOTaM, HallpUMep, KBapll U Pa3IuvyHble CUIUKATHI.

DK30TeHHBIA MPOIECC CBOMCTBEHEH IMOBEPXHOCTU 3eMHOM Kophl. [lpu sToMm
npoliecce MUHepasibl OPMUPYIOTCS HA Cyllle U B Mope. B mepBom cinydae ux cosza-
HUE CBSI3aHO C MPOLIECCOM BBIBETPUBAHMS SHAOTCHHBIX MUHEPAJIOB, TaK 00pa3yloTCs
[JIMHUCTBIE MUHEpAJIbl, Pa3IMYHbIE KEJIE3UCThIE COEINMHEHMs. Bo BTOpOM citydae
MUHEpPabl GOPMUPYIOTCS B MPOILIECCE BHINAJACHUS XMMHUUYECKUX OCAIKOB U3 BOAHBIX
pacTBOpOB (raJIuT, CHJILBHH U JIp.).

Metamopduueckuii nporecc. [lox Bo3meicTBUEM BBICOKUX TeMIIepaTyp U J1aB-
JICHUW, Ha HEKOTOPOU TITyOMHE B 3€MHOM KOpe MPOUCXOJUT MpeoOpa3oBaHUE paHEee
oOpa3oBaBIIUXCs MUHEpaIOB. OHU U3MEHSIOT CBOE MEPBOHAYAIBHOE COCTOSHUE, TIe-
PEKPUCTANIU30BBIBAIOTCS, MPUOOPETAIOT MJIOTHOCTh, MPOYHOCTh. B pesynbprare 00-
pa3yroTcs TaKue MUHEpPAJIbl, KaK poroBas 0OMaHKa, aKTUHOJIUT U JIp.

Munepanbl ki1acCUGUIMPYIOT MO Pa3HbIM MpPU3HAKaAM, HAMpPUMEp, UX MOMKHO
pa3zienTh Ha OPOA00Opa3yolIke U pyAHble MUHEpaIbl. MOXXHO pa3/ieIuTh MUHE-
paybl o reHe3ucy. Ho B Takux kiiaccu@UKalusaX MHOTO YCIOBHOTO, MOCKOJBKY He-
KOTOpbIE MUHEPAJIBI MOTYT 00pa30BBIBATHCS M MPU IHAOTEHHBIX, U MPHU SK30TCHHBIX
nponeccax. Hanbonee mmupokoe pacnpocTpaHEeHHE MOMydHsia XMMHUYECKas KIacCH-
(uKaIyst MUHEPAIOB C BBIACICHHEM CIEAYIONINX KIaccoB (IPyIIII).

1 CamopoaHbIe 31€MEHTBL. B 3TOT Kjacc BXOAAT MUHEPAJIBI, COCTOSIINAE U3 OJI-
HOTO XMMHYECKOTO 3JIEMEHTA, HAaIpUMep, 30J10TO, cepa, rpadur, aamas u ap.

2 Cynbpuasl. K 3ToMy Ki1acCy OTHOCSTCS COJHM CEPOBOAOPOAHON KUCIOTH H2S,
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a TaK)K€ MBIIIBSIKOBUCTHIE, CYPbMSHUCTBIC, CEJICHUCTBIE U TEJUTYPUCTBIE COCIUHEHUSI.
Muorue u3 cynbGUI0B SBISIOTCS BOKHEUITUMU PyJAaMH CBUHIIA, IIMHKA, MEIH, Ce-
pebdpa, cypbMbl, MOJIUOIEHA U IPYTUX METAJIOB.

3 I'aonaHble COEMHEHUS. DTO MHUHEPAJbl, SBISIOMIUECS COJISIMU TajdouI0BO-
nopoaubix kucinot HF, HCI, HBr u HJ. K ramounam otHocurcs okoiio 100 munepa-
JI0B, HauOoJiee pacIpOCTPaHEHHBIE U3 HUX — T'aJIUT, CUJIbBUH, (JIFOOPUT.

4 Oxcuapl U rugpokcuabl. K aTomy Kitaccy OTHOCSITCS MUHEpPAJIbI, IPEACTABIIS-
olMe co00i COeTMHEHUS PA3IMYHBIX 3JIEMEHTOB C KMCIOPOJIOM WJIM C THJIPOKCUIIb-
HOU rpynmnoil. MuHepalibl 3TOTO Kjacca COCTaBIsIOT okojio 17 % maccel 3eMHOM KO-
pbl (KBapli, onaji, MarHeTUT, FTEMATHT, IAMOHUT, KOPYH/I U JIp.).

5 Kap6onatel. K MuHepanamM 3Toro kiacca OTHOCATCS COJIM YTOJIbHON KHCIIOTHI.
Jlis HUX XapakTepHa CIOCOOHOCTh BCTYNAaTh B PEAKIIMIO C COJSHOM KHCJIOTOM.
Haunbouiee pacnpocTpaHeHbl KAJIBLKUT, MAarHE3UT, JOJIOMUT, CUIEPUT U JIP.

6 Cynwsdarel. MuHepaibl 3TOTO Kiacca SIBISIOTCS COJIIMH CEPHOW KHCIIOTHI.
Haubonbiiee pacnpocTpaHeHUE UMEIOT TUIIC U AHTUPUT.

7 Bonb(dpamarsl. MuHEpasioB 3TOr0 Kjacca HEMHOT'O, OHU MPEJCTABISAIOT COO00M
COJIX BOJIb()PAMOBOM KUCIIOTHI.

8 docatel. MuHepabl 3Toro kiacca — cosm pocdopHoit kucnots (hochopwur).

9 Cunukatel. 9TO HamboJiee PacHpOCTPAHEHHBIN KJIACC MUHEPAJIOB, Ha €ro J0-
JIH0 IPUXOAUTCS OKOJI0 75 % Macchl 3eMHOM KOpbl. CHUIIMKATHI — TJIABHEHIINE MOpo-
n000pa3yronie MUHepaibl. s CTpyKTypHOM pelieTKd MHUHEPAOB 3TOro Kiacca
XapaKTePHO HAIMYKME MOHHOMW 4yeThipexBasieHTHOH rpymmbl [SiO]s4. YciioBHO cuimka-
ThI Pa3AC/SAIOT Ha TPYIIIBL CBETIIOOKPAIICHHBIC MOPOo1000pasyroiue (MoIeBbIe Ia-
ThI), TEMHOIIBETHBIC MOPOJ000pA3yIONINE, CIObI, TIMHUCTBIC MUHEpaNbl, THI-
POCIIOJIbI, IPOYUE CUITUKATHI.

B tabnune 2.1 npuBenena kpaTtkas XapaKTepUCTUKA HEKOTOPBIX MUHEPAJIOB.

2.2 Ilopaook npoeedenus pabomol

1 N3yuuTh npencraBieHHbIe 00pa3lbl MUHEPAJIOB.

2 3amucaTh X OCHOBHBIC TUAarHOCTHYECKHE CBOMCTRA.

3 CaMoCTOsITEIbHO AMArHOCTUPOBATH JBa MOPOJ000pa3yIOIMX MUHEpaia, Uc-
MOJIb3Ysl METOJIMYECKUE YKa3aHusl I IPOBEJCHUS 1a00paTOPHBIX padoT.

4 Vicnonp3ys onucanue (GU3NYECKUX CBOMCTB MUHEpAJIOB TaOmuIel 2.1, 3amon-
HUTb Ta0OIuIy 2.2.

Otyer moimKeH OBITH aKKypaTHO o(opMIIeH, coAepKaTh Ha3BaHUE PalOTHI, €€
11eJ1b, 3aMI0JIHEHHYIO TaOJIHILY, BEIBOJ O TIPOJICITaHHON paboTe.

Bonpocel 0na camoxkonmpona

1 Kakue reonorudeckre mpoiecchl 00yCIOBHIN 00pa30BaHHEe MIUHEPATIOB?
2 KakoBO mprMeHeHHEe MUHEPAIOB B Pa3HBIX OTPACIAX MPOU3BOICTBA?

3 UTo monoxeHo B OCHOBY KiIaccu(uKamyi MHHEPAIOB?

4 Ha3oBHUTE OCHOBHBIX IPECTaBUTENEH KaXI0T0 KJIacca MUHEPAJIOB.
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3 JlabopaTopHasi pabdora Ne 3. OmnpegejieHne MarMaTU4eCKHX
TOPHBIX MOPO

Llenv pabomol. 03HAKOMUTHLCS C KPATKUMH CBEICHUSIMH O MarMaTHYE€CKUX TOp-
HBIX TIOPOJIaX; U3YYHTh CBOMCTBA MarMaTHYECKUX TOPHBIX MOPOJ (CTPYKTYpy, TEK-
CTYpY, IIBET U JpP.) IO KOJUICKIIMOHHBIM 00pasliaM; OINpelIeIuTh HAMMEHOBAHUS BbI-
JTAHHBIX 00pPa3I0B MArMAaTUYECKUX TOPHBIX MTOPOI.

3.1 Mazmamuueckue zopuvie nopoout

['opHBIE MOPOABI MPEACTABISIFOT MPUPOAHBIA arperar ogHOro (MOHOMUHEpPAh-
HbIC) WJIH HECKOJBbKUX (IMOJIMMUHEpATbHBIC) MUHEPAJIOB WINA CKOIUICHHE OOJIOMKOB
nocneaanx. Kaxaon nopose CBOMCTBEHHO W3BECTHOE MOCTOSIHCTBO XMMHYECKOTO U
MUHEPAIBLHOTO COCTaBa, CTPYKTYPHI, @ HHOT/Ia M YCIIOBH 3aJleTaHusl B 36MHON KOpeE.
W3ydeHrneM TOpHBIX MOPOJ] 3aHUMAETCs HayKa eTporpadusi.

[To ycnmoBusiMm oOpa3oBaHusi (TeHE3UCY) TOPHBIC MOPOABI YCIOBHO JENSATCS Ha
TPH KJlacca: MarMaTH4ecKue, 0caouHble, MeTamopduueckue.

Marmaruyeckumu (M3BEP)KEHHBIMH, YHIOTCHHBIMHU) TOPHBIMH MTOPOJAMH HA3bI-
BalOTCSl TOPHBIE TOPOJbI, KOTOpbIE 00pa30BAIUCh B PE3YJIbTATE KPUCTAILTU3ALMU
Marmbl MpU €€ OCTHIBAHWM B HEJlpax 3eMJIM WK Ha ee MMOBEPXHOCTH. B 3aBucumocTH
OT YCIIOBUMN, B KOTOPBIX MPOUCXOJUIO OXJKICHUE W 3aCThIBAHUE MarMbl, TOPHBIC
HOPOJIbl JCJSATCS Ha WHTPy3uBHbIC (TIyOMHHBIC, TUTyTOHMYECKUE) U 3(dy3uBHBIC
(M3MBIIKECS, BYJIKAHUYCCKHE).

B 3aBucHMMOCTH OT TIyOMHBI 3aCTBIBAHHS Marmbl MOAPA3JEISAIOTCS Ha abwuc-
CaJIbHBIC (3aCTBHIBIIME HA OOJBIION IIIyOMHE), TJIe CO3/Iat0TCS OJIaronpusATHBIC yCIIO-
BUS JIJISl KPUCTAIUIM3AIMH, ¥ TUnaduccanbHbie (MOyriayOrMHHbIE) — T/Ie B TPEIIMHAX
3eMHOM KOpbI Ha HEOOJIBILION TITyOuHE UeT 00pa30BaHUE KUIbHBIX TOPOJ,.

B 3emHOli kOpe Marmatuueckue Mopoasl cocTaBisitoT 95 % oluieil Macchbl
TOPHBIX TMTOPOJI.

Knaccudukanus marmMaTU4ecKux MOPOJ, KpoMe JeNIeHUs Ha HHTPY3UBHBIE U
a¢(dy3uBHBIE, OCHOBaHA TaKXK€ Ha COACpPKAHWM B HHUX KpEMHE3eMa B IepecyeTe
Ha SiO2. B 3aBHCHMOCTH OT MPOLIEHTHOTO COACP)KAHUS B MarMaTHYeCKHX TOPHBIX
nopoaax SiO2 oHu gensatcs Ha kucibie (0onee 65 %); cpeanue (65...52 %); ocHOBHBIC
(52...40 %); ynerpaocHoBHbIe (MeHee 40 %).

JIist ka0 TPpYMIbl MarMaTUYECKUX TOPOJ XapaKTepPHBbI CBOM OIPEICIICHHbIE
COOTHOIIICHUS CBETIbIX (KBapil, MOJEBBIE MIMATH) U TEMHOIBETHBIX (OMOTHT, am(u-
0O0JIbI, TTMPOKCEHBI, OJMBHH) MHHEPAJIOB, YTO B CBOI OYEpElb IMPEIONpEaeseT
OKpacKy MOpoJ. YJIbTPAOCHOBHBIE M OCHOBHBIE MOPOJbI, OOTraTble MarHe3MabHO-
’KEJIe3UCThIM MaTepHajioM, BHE 3aBUCUMOCTHU OT crioco0a o0pa3oBaHUsl, UMEIOT LIBET
OT TEMHO-3€JIEHOTO 0 YEPHOTO. A KHCIbIE U CpeIHHE TOpOJbI, Oojee OoraTeie
aIFOMOCHIMKaTaMH (IOJIEBBIMHM IITIIATaAMK), OOBIYHO OKpAIllCHBI B 00Jiee CBETIIbIC Ce-
pbie, 3eJIeHbIE  KPaCHOBAThIE TOHA.

CBolicTBa OpOA 3aBUCAT OT OCOOEHHOCTEH WX BHYTPEHHETO CTPOCHHS U CIIO-
KEHUSI B MACCHBE.
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CtpykTypa — OCOOCHHOCTh BHYTPEHHETO CTPOCHUS TMOPOBI, OOYCIOBIICHHAS
dopmoii, pazMepoM, KOJTUYECTBEHHBIM COOTHOLICHHEM €€ COCTAaBHBIX YacTell — MH-
HepasioB. B Marmarnueckux nopojax pasinyaroT psjl CTPYKTYp, B YACTHOCTH, 3€pHU-
cThie (pa3MYHOW KPYIMHOCTH), THIIMYHBIC ISl TIyOWHHBIX TOPOJ, IMOJYKPHCTAILIH-
yeckre (COBMECTHOE HaXOXKICHUE KPUCTAIIIOB U aMOP(HOTO CTEKIIa) U CTEKIIOBATHIE,
TUTIAYHBIC JIJIS1 U3JIUBIINXCS TIOPOJI U AP.

Tekcrypa (croxeHue) xapakTepu3yeT MPOCTPAHCTBEHHOE PACIONOKEHHE YacTe
nopoJibl B ee oobeMe. [ MarMaTuueckux Mmopoji XapaKTepHbI CIEIYIOIINE TEKCTYPhI:
MacCHBHasl — PABHOMEPHOE, IJIOTHOE PACIIONIOKEHUE MUHEPAJIOB; IIJIAKOBasi — MOPO/a,
coJeprKallasl BUAMMBIE IJIa30M IyCTOTBI; IoJocyaras — YepeA0BaHUE B MOPOJIE ydacT-
KOB Pa3IMYHOI0 MUHEPAIBHOIO COCTAaBA WY Pa3JIUYHON CTPYKTYpPHI U T. [I.

Marmatudyeckue Mopojabl XapaKTepU3yITCs ocoObIMH (opMaMu 3ajieraHusl U
CTpOeHHMsI. 3aCThIBasi HA 3HAYUTEIBHON IITyOMHE, HHTPY3UBHBIE IOPOJIBI 0Opa3yeT Te-
Ja OOJIBIIMX pa3MepoB — OATOJUTHI, JIAKKOIMUTHI, IUTOKH, a MO TPEUIMHAM IOPO/,
B KOTOPBIE OHA BHEIPSETCS, TaKXkKe Kb, Jalku. DPPy3uBHBIE MarMaTU4ecKue Imo-
OBl 00Pa3yIOT MOKPOBBI, TOTOKHU.

Onucanue MarMaTU4YeCKUX TOPHBIX OPOJ MpUBeaeHO B Tabmuue 3.1.

3.2 Ilopsook nposeedenus pabomul

1 O3HaKOMUTKCS C OCHOBHBIMH CBOMCTBAMHM MarMaTHYECKUX TOPHBIX ITOPO/I.

2 Tlo BBIIAaHHBIM TpemnoaaBaTesieM 00pasiaM U3yduTh BHEUTHUE MPU3HAKUA Mar-
MAaTUYECKUX TOPHBIX MTOPOJI.

3 HUcnonws3ys CBEJCHUS O MarMaTHYeCKHX mopojax u Ttabmuny 3.1, ompene-
JUTh HAMMEHOBAHME BBIJJAHHBIX MpPEINojaBaTesieM 00pa3I0B TOPHBIX MOPOJ, 3a-
MOJTHUTH TabmuIy 3.2.

Otuer momkeH OBITH aKKypaTHO O(OpMIICH, COoAepKaTh Ha3BaHUE pabOTHI, ee
11eJ1h, 3aTI0JIHEHHYIO TaOJIHITY, BEIBOJ O TIPOJCIIAHHON paboTe.

Bonpocwt 0na camoxonmponsa

1 Kakue reojoruyeckue mpoiecchl 00yclIOBUIM 00pa3oBaHUE MarMaTU4eCKHX
TOPHBIX TTOPO?

2 KakoBOo mpuMeHEHHWE MarMaTH4YeCKHUX TOPHBIX IMOPOJ B Pa3HBIX OTPACIIX
IIPOM3BOICTBA?

3 Kakwue knaccudukaiuua MarMaTHuIeCKUX OPO;] U3BECTHHI?

4 Ha xakue TpyIIbl MOJAPa3AeisiOTCsS MarMaTH4ecKue Mopoabl MO CoAepKa-
Huio Si0y?

5 Kakue dhopmbl 3asieranus XapakTEpHBI 1JII HHTPY3UBHBIX TIOPOJT?

6 Kakue popmbl 3aneranus xapakTepHsl A1 3¢ y3UBHBIX TOPOA?
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4 JlabopaTopHas paboora Ne 4. OnpenesjieHue 0CaJ0YHBIX FOPHBIX
nopon

L]env pabomovl: 03HAKOMUTBHCS C KPATKUMH CBEJECHUSIMU 00 OCAJOUYHBIX TOPHBIX
IIOPOJIaX; U3YYUTh CBOMCTBA OCAIOYHBIX TOPHBIX TOPOJ (CTPYKTYPY, TEKCTYpPY, BET
U JIp.) 0 KOJUICKIIMOHHBIM 00pa3iiaM; ONpeIeIuTh HAMMEHOBAHHUS BBIIAHHBIX 00pa3-
L[OB OCAJIOYHBIX TOPHBIX MMOPOJ.

4.1 Ocadounwvie 2opnwvie nopoowl

OcanouHble TOpHBIE MOPOJBI 00PA3YIOTCS U3 PA3IMYHBIX OCAZAKOB 00OJIOMOYHO-
ro, OpPraHUYeCcKOro, XMMHUYECKOI0 M CMEIIAHHOro cocraBa. HecmoTpst Ha TO, 4TO
0CaJIOYHBIC TIOPOJABI COCTABJISIIOT BCEro 95 % 3eMHOM KOpBI, 3eMHasl MOBEPXHOCTH
Ha 75 % cBoel oM U MOKPHITA UMEHHO 3TUMH MOpPOJAaMH. XapaKTePHBIMU TPH-
3HAKaMU OCAJIOYHBIX TOPOJI SIBISIOTCS CIOMCTOCTh U (popMa 3aneranusi. bonbimH-
CTBO OCaJI0YHBIX MOPOJ] 3aJIeraeT B BUJIE JIACTOB, UJIHA CIIOEB.

CTpyKTypbl OCaJOUYHBIX MOPOJ OYEHb pazHOOOpa3Hbl. JIJisl PHIXJIBIX MOPOJ Xa-
pPaKTepHbI 0OJIOMOYHBIE CTPYKTYPHI, JIJIsl CLIEMEHTUPOBAHHBIX MOPOJ — OpEeKUHEBU/I-
Hele. [loposel, cocTosiye U3 XOPOIIO COXPAHUBIIUXCS OKAaMEHEIbIX PAaKOBUH, UMe-
10T OMOMOPGHYIO CTPYKTYPY; MOPOJIbI, COCTOSIINE U3 O0JOMKOB CKEJIETOB OpraHu3-
MOB, UMEIOT JAETPUTYCOBYIO CTPYKTYPY; CTPYKTypa MOPOJ XUMUUYECKOTO MPOUCXOXK-
JIEHUs, KaK MPaBUJIO, 3epHUCTA U T. . TeKCTypa OCaJloYHBIX MOPOJ MOXKET OBIThH
MACCHUBHOM, CJIOMCTOM, MAKPOTIOPUCTOM, KABEPHO3ZHOM U JIP.

CymiectByer MHOro Kiaccu(UKaIlMi OcCaJo4yHbIX MOpoj. B 3aBucCMMOCTH OT
yCJIOBUI 00pa30oBaHus OCAJOUYHbIE MOPObI MOAPA3IACISIOT Ha CIEAYIONINE TPYIIIbI:
00JI0MOYHBIE, OPTaHOTCHHBIC, XEMOTEHHBIE U CMEIIIAHHOTO MTPOUCX 0K ICHUS.

1 Ob6aomounvie nopoosi. Iloposbl 06JIOMOYHOTO MPOUCXOKACHUS COCTOSIT U3
MPOYKTOB MEXaHHYECKOTO Pa3pyIICHHs] MarMaTU4eCcKuX U MeTamopduueckux mo-
poJ, a Takke paHee 00pa30BaBIIUXCA 0CAJAOUYHBIX MOPoI. OOIOMOYHBIE TOPOJIBI Pa3-
JENSI0T Ha PBIXJIbIE M CHEMEHTHUPOBaHHBIE. PhIXJible 00JIOMOYHBIE MOPOJLI B IMpHU-
POJIHBIX YCJIOBHUSIX MOTYT MOJABEPraThCsl LIEMEHTALUU 3a CUET BEUIECTB, BBIJIECIISAIO-
HIUXCS TUPKYJIUPYIOITUMUA BOJHBIMU PACTBOPAMH; B MOPHI MOKET BHOCUTHLCS TIbLjIe-
BaThIi M MIIMHUCTHIA MaTepual. LlemMeHT mo cBoeMy COCTaBy MOXET ObITh KpeMHe3e-
MHUCTBIM, JKEJIE3UCTHIM, W3BECTKOBBIM, MIMHUCTHIM U Jp. KinaccudunupyroT >Tu mno-
POJIbI IO pazMepam 00JIOMKOB, CTEIIEHU UX OKATAHHOCTH, [IEMEHTAllud, MUHEPaJIOTU-
4ecKoMy cocrtaBy (Tabnuma 4.1).

2 XemoeeHnnvle nopoowl. O0pa3oBaKCh B pe3yJbTaTe BbINAJCHUS COJIEH U3 BOA-
HBIX pacTBOPOB OO B pe3yJbTaTe XUMUUYECKUX PEAKIUi, MPOUCXOASIINX B 36MHOM
kope. OHM ToJpa3/eAI0TCa Ha CIEAYIONIUE TPYIIbI: KapOOHATHBIE, KPEMHUCTHIE,
rajou/ibl, CEpHOKUCIBIE U Ap. K TakuM mopoaam OTHOCATCS pa3IMYHbIe U3BECTHSKHY,
JIOJIOMHT, aHTUJIPUT, TUIIC, KAMEHHAS COJIb U .

3 Opeanocennvle nopoodwvt. OOpa3yrOTCs B pe3yJbTaTe HAKOIJICHUS OCTATKOB Op-
raHW3MOB U pacTeHU Ha JHE BojoeMoB. Hanbosee pacnpocTpaHEHHBIMU U3 HUX SIB-
JISIFOTCS] U3BECTHSKH, JHATOMUT, KJIAyCTOOHOIHUTHI (TOpd, yroJib) u Jp.
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Tabmuna 4.1 — Knaccudukanus 06I0MOYHBIX TOPO/T

Pa3mep Prixnas mopona CuemeHTupOBaHHas opoaa
Ha3Banue
00JIOMKOB, 0BIOMKOB OxartaHHble | YTJIOBaThIe OxkaTaHHbIE YrinoBaTeie
MM 00JIOMKH 00JIOMKH 00JIOMKH 00JIOMKH
>200 Banys (rip10a) Banynnuk | I'7bi0OsI Banynns1it I'nei6oBas
KOHTJIOMEpaT Opexumst
40...200 lanbka (mebenp) | [ameunuk [Ile6enka Konrnomepar | bpekuus
2...40 I'paBwmii (npeca) | I'paBuitnuk | JpecBsuuk | I'paBenut JlpecBut
0,05...2 ITecuansie ITecok [Tecuanuk
0,005...0,05 | IleieBatnlie AneBput AneBponut
<0,005 I'muauCTEHIE I'munaa Aprauar

4 [lopoowvl cmewanno2o npoucxodicoenus. JIOBOJIBHO IIHUPOKO PACIIPOCTPAHEHbI
y MoBepXHOCTH 3emiu. OOpa3yroTcsl 4aCTUYHO M3 OOJIOMOYHOrO Marepuaia, a ya-
CTUYHO U3 OPTaHOTE€HHOI'0 WJIK XEMOTEHHOTO.
B Tabnune 4.3 npuBeAEeHBI COCTaB U BaKHEHIIINE CBOMCTBA HEKOTOPHIX 0CAI0Y-

HBIX ITOPOJI.

4.2 Ilopsaook nposedenus padonol

1 O3HaKOMUTBCS C OCHOBHBIMH CBOMCTBAMHM OCAJIOYHBIX TOPHBIX IMTOPO/I.

2 Tlo BeIIaHHBIM TIperojaBaTejeM oOpa3liaM W3Y4YUTh BHEITHUE MPHU3HAKH OCa-
JIOYHBIX TOPHBIX MTOPOI.

3 Hcnonw3ys cBelneHus 00 OCaJOUYHBIX TMOpojax U Tabiumy 4.3, onpeaciuTh
HAaUMEHOBaHWE BBIIAHHBIX IIPEMojaBaTejeM O00pa3lloB TOPHBIX IMOPOJ, 3alOJHUTH

tabmuity 4.2.

Ta6muia 4.2 — ®opma onucaHusl 0CaJT0YHBIX TOPHBIX TTOPOJT

Twum (1o Mune- Ocoboe dopma
Hanme- . N
Hopamme | TPOHCXOK- [Ber | Crpykrypa | TekcTypa | pajJbHbI | CBONCTBO, 3aJie-
JICHHIO) COCTaB IIPU3HAK TaHUs
1 2 3 4 5 6 7 8

OTtuer nomkeH OBITh aKKypaTHO O(QOPMIICH, COJCpXKaTh Ha3BaHHE PabOTHI, ee
11eJ1h, 3aMIOJIHEHHYIO TaOJHILy, BEIBOJ O TIPOJIEIaHHON paboTe.

Bonpocwt 0na camoxonmponsa

1 Kakwue reojiornueckue IMPOHCCChI O6yCJIOBI/IJII/I 06p3,30BaHI/IC O0CaJOYHBIX TI'OP-

HBIX TOPOA?

2 KakoBo MNPUMCHCHUC OCA/IOYHBIX I'OPHBIX IMOPOJ B PA3HBIX OTPACIIAX ITPOU3-

BOJICTBA?

3 HazoBuTe xapakTtepHble NpU3HAKU OCAAOYHBIX MTOPOJI.
4 Kakue mpu3HaKH MOJOKEHBI B OCHOBY KJIacCU(UKAIIMKA OCAI0YHBIX TOPOA?
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5 JlaGopatopHasi padora Ne 5. Onpenesienne MeTaMmop(puIecKux
TOPHBIX MOPO

Llenv pabomul: 03HAKOMHUTHCSI C KPATKUMH CBEICHUSAMU O METaMOP(PUICCKHIX
TOPHBIX MOPOJIaX; U3YUYUTh CBOMCTBA METaMOP(PHUUECKUX TOPHBIX MOPo (CTPYKTYpYy,
TEKCTYpPY, LIBET M Jp.) MO KOJUICKIIMOHHBIM 00pa3siiaM; ONpeeiuTh HaUMCHOBAHHUSI
BBIJIAHHBIX 00Pa31l0B METaMOP(PUIECKUX TOPHBIX TTOPO/I.

5.1 Memamopguueckue zoprsie nopoont

Meramopduueckue nmopojasl 00pa3yroTcsi B 36MHOM KOpEe U3 OCaJOYHBIX U Mar-
MATHYECKUX TOPOJI O] BO3JACHCTBHEM 3HAYUTEIHHOTO JABJICHUS, BHICOKHX TEMIIC-
paTyp W XMMHYECKH aKTUBHBIX BeriecTB (ra3oB, IapoB, pacTBOpoB). B pe3ynbraTe
MIPOSIBJICHUST MeTaMOppU3Ma H3MEHSICTCS MHHEPAJOTUYECKUA COCTaB TOPOJ, HX
CTPYKTypa M TEKCTYpa, a, CIe0BATeIIbHO, M CBOMCTBA IIEPBOHAYATIBHBIX TTOPOJI.

PaznuuaroT 1Ba OCHOBHBIX THIIA METaMOpP(HU3Ma TOPHBIX IMOPOJI: KOHTAKTOBBIH,
MPOTEKAIONTUI MO IEHCTBUEM TEIUIA BBIICISIOIIUXCS PACTBOPOB U T'a30B U3 MAarMbl,
BHEAPHUBIIEICS B TOJIIY OCaJOYHBIX MOPOJI, ¥ TITyOUHHBIN, WIH PETHOHAIBHBIHN, PO-
UCXOSIUN B TITyOOKHWX 30HAX 3€MHOW KOPBI MO BIUSHUEM 3HAYUTEIHLHOTO JaBJe-
HUS U BBICOKUX TEMIIepaTyp.

[Tpu meramopduzaiuu NpucyIue MarMaTHUYECKUM U 0CaJ0YHBIM Topojiam (op-
MBI 3aJIETaHUs HEPENIKO coxXpaHsitoTcsi. KoHTakTOBO-MeTaMOpPHUUECKUMU TTOPOJIaMH SIB-
JISIFOTCSI POTOBUKH, CKapHBL. B pe3ynbTare mposiBiIeHUs] PETUOHATBHOTO MeTamopdhu3Ma
00pa3yroTCsl KPUCTALTMYECKUE CIIAHIIBI, KBAPITUTHI, MPAMOPBI, THEWCHI U JP.

B obmem cimydae neiicTBue mpoieccoB MeTaMopu3Ma Ha MarMaTu4eckue U oca-
JIOYHBIE TOPHBIC TIOPOBI MPHBOJUT K PA3IUYHBIM pe3ynbraTtam. Meramopduzarus
MarMaTHYeCKUX TOPOJI, KaK MPaBIIIO, YXYAIIACT UX CTPOUTEIbHBIE CBOMCTBA, BO3HUKA-
€T CJIaHIIEBATOCTh, AHW3OTPOIUS CBOKWCTB, TPEIIMHOBATOCTh. MeTtamopduzamus oca-
JOYHBIX TIOPOA, Ha00OpOT, OOBIYHO YJIyYIIaeT MX CTPOUTEILHBIC CBOMCTBA, MOPOJIBI
CTaHOBSTCS] MACCHBHBIMH, PABHOMEPHO-3EpPHUCTHIMHU, HE Pa3MOKAIOIIVMU B BOJIC.

B Tabnume 5.1 mpuBeneHbl CcOCTaB M CBOMCTBAa HEKOTOPHIX MeTamopduue-
CKHX ITOPO/I.

5.2 llopaook npoeedenus pabomot

1 O3HaKOMUTBCS ¢ OCHOBHBIMU CBOMCTBAMH METAMOP()UUYECKHUX MTOPOJ.

2 Tlo BbIIaHHBIM TpernojaBaresaeM o0pas3laM MU3y4duTh BHEIIHUE MPU3HAKU Me-
TaMOP(PUIECKUX TOPHBIX TIOPO/I.

3 Hcnonw3ys cBeneHust 0 MeTaMOpPUIECKUX Topoaax u Tabnuiy 5.1, ompene-
JUTh HAMMEHOBAHWE BBIJAHHBIX IpPErnoJaBareieM 00pa3loB FOPHBIX MOPOJ, 3amoJ-
HUTb Ta0IHIy 5.2.



30

190017 ‘dI 1 (seIrOMIRII ‘CRINOL sed£Q ‘el EEHI'MEOOHOH.I
UI9H | -OU JI9HINIOLTIO € KOLOTREHUID | -dO) LB HO™Iroll ‘(IULOMQ | -BIOLIX ‘Bedo0-OHWAL EBIBROOLOIl |  ‘KBAOLOBI'QOHERdI
OUOH | | -49IBHOMIO] I9.LBLIT J19491roll ¥ Itdea)| ‘LUEOMIAIW) BIro1Ird ‘fideda)] ‘seddd ‘Bedoo-0rr1d)) | ‘BeIREONHEL) | ‘BRLOMHAIEOMIIN
(mg wend |  BLI9QOR 9901r00d1 dMhHIreH ERLEhOOLl
-QJNE) LUH -domeron | ‘exoed)0 KeLOMHLEI-OHAOWOH LuHedI ‘LMIOHIBN ‘LU HOHJIE-0HAOR O | -OII ‘KBLOMHLEL
-uiHonda)) -o1ay | -gedoH ‘omHO0dIO Q0HIOLT] | -0dx ‘HOOMOdMII ‘HUIHONAY ) | BEHOLOE-OHWNAL ‘KBHALOE ‘EEHEUIORIA EEHLOL |
HoOModuI ‘LuHedI sedoo EB4OLORIIQOH
LUt UI9H onHo0d1d ‘(exrLdOHE O BERINOIUIO -OHWOL ‘BeHdoh-OIed |  KeledolHerd | -edI ‘UILOOHUAN
-OQU(PNY | -9UBHOMIOJ | S0LOMHAOE ‘BMORANO KRHWO] | 10) I9ERINMOMIBII ‘IIOQUPNY | ~-OHIIE ‘BBHILLE-OHND |, ‘seHaNOOR]A | HOHeRd KeLomHdOg
gorredon
erod| dr m imHEWHMITHO ‘HOOMOd | -MIN XI9HHRH0ERdQOO90H
HI9H | -OII KRHLOLII ‘(BOOOJA] QLreNIII -y ‘Lageds ‘tudorrx ‘Iud | U XISHHOHOWEHMOH LO ULD geronHdog
undeg)] | -9UBHOMIdJ o1 ) ***Q) 9roordodl Kemdroq | -0MIAW ‘(0400T " "0/) ded)] | -OWHOMdRE € ‘BRHhHIER] KEHEUOORJA | -OHIrAdD U -OMIJA
WOLEN
UUITIELOAQ ‘OUHI0ALD 90MD *dI ¥ LULeWAI ‘LMHOWHI J0IrO1I
-Onhurreroudy sonwnnureed | ‘ardeds ‘rendorew MIGLOMH | M HOLEII XI9HHAMERAMO KBLOVHLEL
UI9H | O9UILORLO ‘|DH 1O LOBUMMOE |  -HILI — MOOWHAII QOHIIrRLOO | -OHERd BMHRIOROD ‘HOH |  ‘BRLREONIHRILD ULOOHIAAN
dowedpy -9IreHON.I_ ‘qroordodL Kemarogdy ‘BLUITGIBN 0 GG QOHOW OH | -doh OX HOLdQ OLOUR L() ‘seHaNOIRIA | MoHERd ‘BeLoMHdOg
9L00H
-4I'BHOE BEXOOhULBNOJIOLION -dI' 1 WITHOIrOE Kelehoolr | dr M KRIOMHMOLr
WENL| eHOKedad oLoen ‘BeLoMHdIE -OHWOL ‘WI9HORd | -0O1I ‘KeloMHLEL | -0 ‘Begoduddon
Hdex)H -BINOOBIDAN -oHdomwoHgedoH eIr0do] | | IMIoHIBW ‘TeHRAI ‘HOONOAU]]| — MINBNHALIO O ‘KBHIWO ], ‘BEHEUOORIA] | ‘BedOLdRIrQOHRd |
errendaren KBLOVHLEII
WOOIrEU WIIL) *dr ¥ 1eHed ‘Tarenm OJOHRMEdOII LG 10| ‘BBLEEdIIHEID
MUE0I0] [MI990IMBIHOY | -ugoxed o erodon EeHIOL] | ogarron ‘erroirrd ‘ndea)] | Luonges ‘seHeedQOOHER] ‘BeHEUIIRIA KedOMHUL0I0J
L 9 q 14 € 14 1
1qrod
ewendon
-omoumes | o g xeHend U19000(0) 41009 UIMHILIRdOHUN qrodou exoedx(Q) edALoMo ], edAAdL)
-OHOWHMEBH

rodou xmoonupdoneron xigHHOHEdLo0dIIoRd 99Ir0QUEH QUHBIULI() — T'G BIHMLQR |,

/AQIIQ OTqIq 3//:dny
BLOLMOAOEUHA 0I0NOUHNII0J-0M00AdOIrdq BIOLOMIQNQ KeHHOINOIC




31

EeHRhoOdII
9HORO ‘XKWHQIrgeY U xed
-AredoIINOL XUMO0J199 9HORO

d 1 HUauIo
‘raAdox ‘ruLAd ‘(dsrAoooda

ndu eHedgosedgo ‘191uHedI ‘HUITHEWIrR ‘LIOdUIT) 1eH KeLledolIHeID | BRLOMHAOCOHLIAdXM
LUIOINC | MI990IMRIHOY | d19HOoedY L doroo erodor1| -edr ‘(rummedwo) Haoxodu] | BEHOILOE-OHND |, ‘KBHEHIORIA] UIY -0HIad)
XELOBIQO XI9H )9 91o0rdodlL ‘BeH
-qIreHUINHND | -hedeodioH errodon ‘exoedyo dr ¥ 111
-001 € YI9H | KBLBhOOLOL UI(K KBLOMHLEII | ‘LULBWAI ‘LUIrOHULYE ‘TeHedI | *dI' ¥ BeHOLOE ‘BedoHhUd
BINIITK -qIreHONId OLOBh ‘WOIIEH UI9LONFONB] ‘TorruIe ‘HOXaIreX ‘Tidedy] -0 ‘BeHORAN ‘KRl EeHIHIORIA EeHIOLT |
moHeId UHeW
UI990MHEIN UI9H | -00 pogoJod suY seHdorxed Leul HOHOITE
-00040.10J -dIBHOMIDJ | -BX ‘e0edMO KBHOLOE-OHWO ], | HO™OIOLl ‘BXHBINQO KBE0I0] -OHWOL O KBHOIE, | BBLREOIIHRL)) Ke1ouHdOg
ToH quAmo eH YI9HdmK ‘(820
IO U199 UI9H | -OJA] QUreNII Ol T) 41o0ordodL B BERLRIOHOI
-oxqre], -9IreHOMId EeeMH ‘exoedio err1oga)) | -oird ‘wmdorrx ‘mdead ‘Narre] | -0¢ ‘BBIREOLIIOX ‘BRIO] | BBIBEOIHRL)) BeLonHdog
oH
-errd (UI9H
-JIrdg) UI9d WI9H BLULOHIEW g0dIreRINO MR eldeax ‘el
-orudorry -dI[BHOMIQ{ | -MIrBH MOJIrQ UIILOUEOMIA[] | -ULOHIBW 900WHUdIl ‘LudOoIry | BBHOIOE-OHWAL ‘BBHOLE | KRLRLOIIHEL) geronHdog
oHeIrD HWI9H | HLOOLRESIIHRIND XELOOMOOLII ndeax Keled
HOHEIOII)) -qIFBHOUIO BH MOJIrQ UIILOMEONII]] | ‘(LULOMQ ‘LMEOMIAN) BIrOIr) |  -OHALAE ‘Bedoo-0ULog)) |  KelRgoNHRL)) | BRLOMHAIEOMIDN
MOALLQ
HI9LOUEOMIAII ‘9L00LOUHAE warodaerd|  yeHdoh axxad ‘BBHOIRE
UI9H | OIAMHOL 9HORO U 91001R€oll ‘TeHedI ‘1MQdIre ‘LULOUQ -0dao ‘Bedoo-oHWAL
LULIUD -qIFBHOMISJ | -HBIrD OIAMHOL LOSWH BI/IS0g ‘tndorrx ‘ammmdos ‘ndeay] | ‘seddd :¥eHerdQOOHER] | BBlREONHEL) | ERLOMHAOEOMHO],
L 9 S 14 € [4 T
T'G MIUIrQeL SOUHBRHOM()
/AQIQOT[QIq 3//:dny

BLOLMOAOEUHA 0I0NOUHNII0J-0M00AdOIrdq BIOLOMIQNQ KeHHOINOIC




OnexTpoHHas oubmmoreka beropyccko-Poccuiickoro yHuBepcuTeTa

http://e.biblio.bru.by/

32

Tabnuna 5.2 — @opma onrcanusi METaMOPPUUECKUX TOPHBIX TIOPO

Hanmenosa- Tun (1o Crpyk- Tek- Munepanes- | Ocoboe cBOICTBO,
HHE mponcxoxk- | Hger Typa CTypa | HBIA COCTaB MIPU3HAK
JICHHIO)
1 2 3 4 5 6 7

OTt4der noykeH ObITh aKKypaTHO O(OpMIIEH, COAep X aTh Ha3BaHUE padoOTHI, ee
L[€J1b, 3aII0JIHEHHYIO TaOJIMILy, BEIBOJ O IPOJEIaHHON padoTe.

Bonpocwt 0na camoxkonmpona

1 Kakue reosoruyeckue Mpouecchl 00ycloBWIM 0oOpa3oBaHUe MeTaMmopduue-
CKUX TOPHBIX TIOPOI?

2 KakoBo mpuMeHeHue MeTaMOpP(GUIECKUX TOPHBIX MOPOJ B PA3HBIX OTPACIAX
MIPOU3BOJICTBA?

3 HazoBuTe xapaktepHble MpU3HAKA METaMOPPUIECKUX TTOPO/I.

6 JlaGopaTopHasi padora Ne 6. IlocTpoenue
HHKEHEPHO-Te0JI0rHYecKoro paspesa

Lenv pabomwi: TOCTPOUTH MHKEHEPHO-TEOJOTUYECKUIA pa3pe3 MO JaHHBIM Oy-
POBBIX CKBaKHH.

6.1 I'eonozuueckue paszpesvt (npoghunu)

['eonornyeckue KapThl, HE3ABUCUMO OT MX BHUQ, HE JAIOT MOJHOTO MPECTaBIe-
HUSL O CTPOEHUHU Y4YacTKa 36MHOU KOPHI B TOM WM HHOM Mecte. [IpencraBienue 3To
JIOTIOTHSIETCS TE€OJIOTUYECKUMHU pa3pe3amMu, WK IPOPHIIIMH.

['eonornyeckuii pa3pes — 3T0 BEpTUKAIIbHOE cedeHue JacTu utochepsl. ['eoo-
THYECKUN pa3pe3 MOXHO SICHO TMPEJICTAaBUTh, €CIIU MBICIICHHO Paccedb BEPTHUKAILHO
9aCcTh 36MHOUW KOPBI M HAHECTU Ha YEPTEXK B OMPEACIICHHOM MaciiTade 0OHaKUBIIIH-
€Csl HaIUTACTOBAHMSI TOPHBIX MOPOJ. DTOT BEPTUKAIBHBIA pa3pe3 MOKHO MPOBECTH B
JI000M HaIpaBJICHUW TPU TOPU3OHTATHHOM 3ajleTaHUHM IUIAcTOB. Eciam mmiacTel
HAKJIOHEHBI, TO IeJiecoo0pa3Hee pa3pe3 CTPOUTh B HAIpaBJICHUH, MEPICHIUKYIISAP-
HOM K TIPOCTHpPaHUIO. I 'eonorndeckre pa3pesbl MO3BOJISIOT H300pakaTh OTIOKCHHS,
KOTOpBIC HE BBIXOJIAT HA JTHEBHYIO MIOBEPXHOCTh U MPUCYTCTBUE KOTOPHIX OIMpPEIes-
eTcs pa3BeIOYHBIMH BHIPAOOTKAMU M T€OPU3NICCKUMHU METOIAMH.

Pa3pesbl MOTyT COCTaBIATHCS 1O TEOJIOTHUECKUM KapTaM WM HEMOCPEICTBEHHO
o mMarepuanam OypeHwus, urypoBaHusi, reopu3ndeckux padboT, Mo OMUCAHUIO €CTe-
CTBEHHBIX OOHAKCHHI.



OnexTpoHHas oubmmoreka beropyccko-Poccuiickoro yHuBepcuTeTa

http://e.biblio.bru.by/

33

B naunbonee mpocTom ciydae pa3pe3 CTPOUTCS AJIs OJAHOM TOYKU 1O MaTepua-
JaM OJTHOM CKBa)KMHBI WK mypda. Takoil pazpe3 Ha3bIBaeTCsd KOJOHKON B OTIUYHE
OT COOCTBEHHO I'€0JIOTMYECKOr0 pa3pe3a, KOTOPbIA OTpakaeT CTPOCHUE Y4yacTKa IO
ONPENICIICHHOMY HAaIIPaBJICHUIO.

Pa3pe3 momxeH cocTaBisThCs B ompeneneHHoM Macimrabe. Crienyer Bceraa
CTPEMUTBCS K TOMY, YTOObI TOPU30HTAJIbHBIN U BEPTUKAIbHBINA MacIITaObl €00 M-
YeCcKOro pa3pe3a ObUIM OJIMHAKOBBIMH. Takol pa3pe3 JaeT KapTUHY, NOJHOCTBIO CO-
OTBETCTBYIOLIYIO A€UCTBUTEIBHOCTU. OHAKO YBEIMUMBATh BEPTUKAIBHBIM MacIITad
10 OTHOLLIEHUIO K TOPU3OHTAIBHOMY MPUXOAUTCA B TEX CIydasix, KOrjga HeoOXoaumMo
0TOOpa3uTh uHTEpecytonme Gopmel penbeda. Yacto npuderaroT K yMEHBIICHUIO TO-
PU30HTAIBHOTO MaclTaba IO CpPaBHEHHUIO C BEPTUKAJIbHBIM JUISI YMEHBIICHHUS
JUIMHBI YEPTEXKA.

[TocTpoeHne HauMHAETCS C BBIUEPUMBAHHUS TOTOOCHOBBI — TOMOTrPadUyYECcKOro
npoduis mo BeIOpaHHOMY HampaBieHHIO. JJi1 HaHeceHUs TOmorpapuuecKkoro mpo-
¢uisg ¢ 1eBoil CTOPOHBI JINCTA IPOBOAUTCS BEPTUKAIBHBINA JTUHEHHBIN MacIiTad B BU-
1€ JIMHEWKU C AEJICHUSAMH. DTO OO0JIer4aeT COCTaBJICHWE W YTEHHUE pa3pes3a. 3aTeMm
HPOBOJIAT YCIOBHO 0a3uCHYIO (HYJIEBYIO JIMHUIO), paBHYIO JinuHe npoduis. HymneBas
JMHUS IPOBOJUTCS HUKE Hanbosee HU3KOW TOUKH penbeda B BHIOPAHHOM CEYEHUH.
Ee M0>XHO IpOBECTH U Ha BBICOTE YCThsl TOM CKBaXUHBI, KOTOpasi UIMEET CaMyl0 HU3-
KyI0 a0COJIIOTHYIO OTMETKY.

JIuaust Tomnorpaduyeckoro npo@uiis NPOBOAUTCA C TaKMM PacuyeToM, 4TOObI
CBEPXY OCTAJIOCh MECTO JUIsl HAIMCAHUS 3aroJIOBKa, a BHU3Y — JJIsl H300paKeHUsI reo-
JIOTHYECKOT0 CTPOEHUs U opopMiIeHUs Mpoduiid. 3aTeM Ha HYJIEBYIO JIMHUIO HAHO-
CATCSl B TOPU3OHTAJIbHOM MacllTabe PacCTOSHUS MEXIY CKBaXXMHAMH B COOTBET-
CTBHU C 3aJaHueM. V3 HaHECCHHBIX Ha HYJIEBYIO JIMHHIO TOYEK (MOJB3YSCh BEPTH-
KaJIbHBIM MAacIITadOM MPOQUIIsi) BOCCTAHABIMBAIOT IEPIICHIUKYJIISPHI, IO CBOEH Be-
JIMYMHE PaBHbBIC IPEBBIIICHUIO JAHHOM TOYKM HAJ OTMETKOW HyneBou auHuu. Co-
€IVMHUB KOHLIBI NEPHEHANKYJISPOB IJIABHOM JMHUEH, MOJY4YaroT JIMHUIO TONOrpadu-
4yecKoro npoduiis. 3aTeM HaHOCSITCS OCEBbIE TMHUU CKBXKUH U IIyp(dOB.

Ha npoBeneHHBIX OCEBBIX JIMHUAX CKBAKUH HEOOJIBIIMMH TOPU30HTAJIbHBIMHU
ITPUXaMH OTMEYAIOT CBEPXY BHU3 MOLIHOCTbH MPONJEHHBIX CIIOEB, a PAIOM yKa3bl-
BalOT YCJOBHBIMH OOO3HAUEHUSIMHU JIMTOJIOTMYECKUH COCTaB M BO3pacT KaxKIOro
ciosi. lHadye roBopsi, Ha Npo¢uiIb HAHOCATCA B BEPTUKAJIbHOM MaclTabe KOJIOHKU
CKBAKMH B COOTBETCTBMM C JIaHHBIMM OYypOBOro ypHajla. 3aTeM IMPUCTYNalT K
YBSA3KE pa3pesa, K BBIACICHUIO JIUTOJIOTUYECKUX TPAHULL.

IIponsBons yBA3KY, COCIHUHSIOT HEIPEPBIBHBIMU JIMHUAMU B OJHO LIEJIOE KaX-
IbIA TUTACT, BCKPBITHIM B OTIENbHBIX BbIpaOOTKax. B mepByro odepenb yBA3BIBAIOT
HanboJyiee XapaKTEpHbIE CJIOM, BCTPEUEHHBbIE B HECKOJBKHUX COCEIHUX CKBA)KHMHAX.
OTO0 BBIACPXKAHHBIC TUIACTHI UM MPOCIOMKU TOPHBIX MOPOJA, KOTOPHIMUA MOTYT OBITH
rJIMHA, TOPd, cynech MOpeHHas U T. 1. OHU CIIy)KaT «PyKOBOASIIUMUY, KOTIOPHBIMU»
WM «MapKUAPYIOIHUMHU» TOPU30HTAMH.

Ha tex ywacTkax, rige nmocTpoeHHE pa3pe3a OCHOBAHO Ha IMPEANOJIOKEHUIX aAB-
TOpa, TPAHUIBI MEXKAY CJIOSAMH HAHOCATCS NPEIANOIOKHUTEIBHO (H300paXKaroTCs
ITPUXOBOH JimHUeH). Ecmu mopoja, oOHapykeHHass B OJHOW ckBaxuHe (mypode),
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B COCEJIHEW OTCYTCTBYET, TO M300pakarOT €€ MOCTENEHHOE BBIKJIMHUBAHHE K Cepe-
JMHE PacCTOSHUS MEXTY CKBOXKHMHAMHU WUJIH IIyphaMu.

Ha pa3pe3 HaHOCAT OTMETKH ypPOBHEN NMOA3EMHBIX BOJ U COCIUHSIOT UX B €1U-
HYIO IIYHKTUPHYIO JIMHUIO ypOBHS. [locie yBA3KHM BCEX JTUTOJOTMYECKUX T'PAHHULL CIIO-
€B YYaCTKM MEXJy CKBOKMHAMM 3alITPUXOBBIBAIOTCA COTJIACHO OOUICHIPHUHSITHIM
YCIIOBHBIM 0003HaUEHUSIM (JiereHe).

Kpowme Toro, Ha npoduie nuiryTes HHAEKChl, KOTOPBIE YKa3bIBAIOT HA BO3PACT U
IIPOUCXOKICHUE TTOPOL.

Ocu OypOBBIX CKBaXXUH U IIYp(HOB BBIACIAIOTCA YETKUMHU JIMHUAMH, a UX 3a00U
noguepkuBaroTcsi. CripaBa OT OCH CKBa)KUH NPUBOJAATCA aOCOJIOTHBIE OTMETKH I1O-
JOILBBI IUIACTOB, A CJIeBa — OTMETKH ITOA3EMHBIX BOJ U JjaTa 3aMepa.

Howmepa ckBakuH, ux aOCOJIIOTHbIE OTMETKU U PACCTOSHUS MEXAY COCEIHUMU
CKBXXKMHAMM YKa3bIBAOTCS 1MOJ pa3pe3oM. HoMep cKBakuHbI U aOCOJIFOTHYIO OTMET-
Ky €€ YCThsl MOXXHO yKa3bIBaTh U CBEPXY, HaJ JIMHUEH TONOrpaduueckoro mpoduis,
Y BEPTUKAIBbHBIX JUHUM OCH CKBAKHH.

Pa3pes noxnuceiBaercsa BBepxy. Hanpumep: «MHxKEHEpHO-I€0I0IrM4eCcKU pas-
pe3 1o auHuM ckBaxkuH 1-10». TyT e mox pa3pe3om, B CpeIHEN €ro 4acTu, yKasbl-
BAlOTCSA MacLITAOBI.

6.2 Ilopaook npoeedenusn pabomuot

1 AHanmuM3upyroTCs TIe0JIOTUYECKHE JaHHBIE, MO KOTOPBIM CTPOUTCS Pa3pes,
T. €. YCTAaHABIMBAIOTCS OOIME 3aKOHOMEPHOCTH CTPOCHUS paiioHa.

2 Ompenensercs macmTad paspesa. B O0NbIIMHCTBE CIy4aeB TOPU3OHTAIBHBIN U
BEPTUKAJILHBIN MACIITAOBI JJOJKHBI OBITH OJJMHAKOBBIMH Y PAaBHBIMU MACIITa0y KapThl.

3 Crpourcst Tororpaduueckuii npodwmib. Pacnonaraercs oH Tak, 4TOOBI KOHEII
JIMHUY, VMCIONIMKA 3amajHble pyMOBI (3amaj, ceBepo-3aliaji, Foro-3amaj), HaxOIHJICs
ClIeBa, a KOHEI[ C BOCTOYHBIMH pyMOaMu (BOCTOK, CEBEPO-BOCTOK, FOT0-BOCTOK) — CIIpa-
Ba. Ecnu pa3zpes uner MepuanoHanbHO, TO CEBEP pacloiaraeTcs Crpana, Ior — ClieBa.

4 Ha tonorpaduueckuii npopuiib HAHOCATCS T'€0JIOTMYECKUE TaHHbIE, T. €. Tpa-
HUILIBI MEXy CTpaTUrpapuuecKuMu MoApa3aesiCHUsIMU, U JTUTOJIOTHYECKUE TaHHBIE.

5 IlpuctynaroT K MOCTPOEHUIO COOCTBEHHO I€0JIOTMYECKOro paspesa, T. €. CO-
SAMHSIOT JIMHUSAMH BBIXOJIbI CJIOEB HAa TTOBEPXHOCTh, YUUTHIBASI TIPU ITOM OOIIMIA Xa-
pakTep 3ajeraHus ciioeB (FOPU30HTAIBHBIN, MOHOKIWHAIBHBIN, CKIaq4aThiii). Eciu
UMEIOTCSI JJaHHBIE 00 AJIIEMEHTaX 3aJIeTaHus M MX MOIHOCTH, TO pa3pe3 CTPOUTCS C
Y4E€TOM 3TUX JaHHbIX. [Ipu mocTpoeHun paspes3a HaJO MOCTOSIHHO CIEIHUTH 3a CTpa-
TUTpaUUecKoil MOCIEeN0BATEILHOCTBIO CJIOE€B, HU B KOEM Cclilydyae He JOIyCKas
€€ HapyILICHUS.

6 Kaxaprii ciioi 3aKpaniuBaeTCs WIH 3alTPUXOBBIBACTCS B COOTBETCTBUH C JIH-
TOJIOTUYECKUM cocTaBOM. Ha Kax7aoM HM30JMPOBAHHOM CIIO€ CTaBUTCS OYyKBEHHOE
0003HaueHNEe BO3pACTa — MHJICKC.

7 T'eonmoruyeckuii pa3pe3 CTPOUTCS Ha OTJEIBHOM JINCTE MWUIUMETPOBOU OYy-
Maru, opopmIsieTcsl, KaK Moka3zaHo Ha pucyHke 6.1. Jlns moctpoeHus paspesa uc-
MOJIB3YIOTCS Ta0uIk 6.1-6.3.
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HauMmeHoBaHue OTIOXKEHUN Hunexc HaumeHoBaHue OTI0KEHUN Wunexc
Bynkanudeckue o6pazoBaHus BQ KomnmtoBuansHeie cQ
Mopckue mQ BonorHeie hQ
TexHoreHHbie tQ D0JI0BbIE vQ
DoBHATILHBIC eQ JleccoBbie LQ
JlenmoBranbHbIC dQ DIIOBUAITEHO- ICTIOBUAITLHBIC edQ
AJTIOBUATIBHBIC aQ Omnos3HeBbIe dpQ
[TpostoBHaIbHBIC pQ JlenmoBraIbHO-aJLTIOBUAIIBHBIC daQ
JlenuukoBblie (TISIHATBHBIC) gQ O3epHO-aTIOBUAIEHBIC laQ
O3sepHbIe (JTUMHAYECKHE) IQ ConudmroKIOHHbIE sQ
droBHOTISIMATBHBIC (BOIHO- fgQ
JIE THUKOBBIE)

Tabnuna 6.2 — YcinoBHbIle 0003HAYEHUS BO3PACTa TOPHBIX MOPO (HHIEKCHI)
Opa (3paTema) [Mepuon (cuctema) WNunexc

Apxetickas AR

[Tporepo3oiickas PR

ITaneo3zoiickas PZ Kem6puiickuii €
OpnoBHUKCKUI @)
Cunypuiickuid S
JleBOHCKHiA D
KaMeHHOYTONnbHEIi C
[Mepmcknii P

Me3so3oiickas MZ Tpuacosslii T
FOpckuit J
MenoBoii K

Kaitnozotickas KZ [TaneoreHoBbIM P
HeoreHoBbIit N
YeTBepTUUHBIN Q

OTt4der noymkeH ObITh aKKypaTHO O(OpMIIEH, COAEp X aTh Ha3BaHUE padoOTHI, ee
11€J1b, BBITIOJTHEHHBIN pa3pes3, BEIBOJ O MPOJICTaHHOMN paboTe.

Bonpocul 0nsa camokonmponn

1 Kakue reonoruyeckue mnpoieccbl 00yclIoBWIM 00pa30BaHUE TOPHBIX MOPOJ B
JTAaHHOM paiioHe?

2 I"'opHble MOPO/bI KAKOTO BO3pacTa BCTPEUEHHI B pa3pese?

3 KaxoBa ouepeHOCTh HAIJIACTOBAHMSI TOPHBIX TIOPO?

4 OCHOBHbIE '€HETUUECKHE TUIIbI YETBEPTUUHBIX OTJIOKEHUN U UX 0003HAUEHUS
(MHICKCHI) HA KapTax W pa3pe3ax.

5 Yrto oToOpakaroT Ha MHKEHEPHO-TE€OJIOrMUECKOM pa3pese?

6 [IpuHLIMITBI TOCTPOEHUS! MHKEHEPHO-TE0JIOIMUECKOro pa3pesa.
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6.3 Bapuanmul 3a0anuii
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BypoBbie xypHasbl 1151 HOCTPOSHUS MH)XEHEPHO-T€OJIOTHYECKUX Pa3pe30B.

Bapuanm 1

Howmep ckBaKMHBI | 2 3 4 5 6 7

OTMmeTKa yCThs CKBaKUHBI, M | 212,2 | 216,8 | 216,0 | 214,8 212,0 214,0 2147
HaumenoBanue ciost | I'enesuc MomHocCTh ci1os, M
PacturenbHbIN croi 0,3 0,3 0,3 0,3 0,3
Topd hQ 2,3 1,1
Meprens 1Q 0,5 1,3 0,5
[ecok Menkwuit fgQ 2,5 0,8 0,9
['muua 1Q 0,5 0,6
[ecok cpemueit fgQ 1,0 1,0 1,6 2,4 0,8 2,5 6,3
KPYITHOCTH
[Tecok kpymHBIit fgQ 0,8 1,2 15
ITecox menkwnii fgQ 19 1,2 1,2
[Tecoxk cpemueit fgQ 2,0 4.0 1,2 2,5 2,0
KPYITHOCTH
Cymnech fgQ 3,0
AneBponut J 2,9 7,0 3,8 5,6 2,5 2,3
VI'B, m 210,5 [213,1| 213,2 | 213,2 | 211,8 | 2135 | 214,1

Bapuanm 2
Howmep ckBaKuHBI 1 2 3 4 S) 6 7

OtmMmeTKa yCThs CKBaKUHBI, M | 249,8 | 247,5| 245,8 | 248,0 247,0 245,8 2448
HanmenoBanue cnos | ['ene3unc Mo1tHOCTh ciost, M
PacTUTe bHBIN CII0H 0,3 0,3 0,3 0,3 0,3 0,3 0,3
[Tecok npuIeBaTHIN pQ 0,6 04
[lecok Mmenkuii fgQ 2,8 1,0 2,3 3,2 2,0 2,4 1,7
113;;1‘1’;‘0‘:&?‘*6‘2 fgQ | 15 | 08 | 28 0,9
[Tecok kpymHBIIH fgQ 0,9 0,8
[Tecok menkui fgQ 1,7 15 3,3 1,2 45
['muua 1Q 0,9
[Tecok cpemueit fgQ 4,7 1,3 2,8 2,1
KPYIHOCTH
['paBwii fgQ 3,9
Men K 2,0 6,5 52 1,5 2,2 8,0
VI'B, m 247,2 |246,0 | 245,2 | 244,77 | 244,7 | 2439 | 243,6
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Bapuanm 3
Howmep ckBakuHbI 1 2 3 4 S) 6 7

OTMmeTKa yCThs CKBaXHHBI, M | 223,7 |221,5| 219,8 | 220,0 221,0 219,5 218,0
HaumenoBanue cios | I'enesuc MomHocTh ciios, M
PacturenbHbIN ciioi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
[Tecok menkwmii fgQ 3,5 1,0
[lecox mbLIeBaTHIH pQ 0,3 0,5
[Tecok menkuit fgQ 0,6 2,3 3,2 0,4
[Tecok kpymHBIii foQ 0,7 0,8 1,0
CyrnuHok fgQ 1,0 1,3 1,7
[ecok cpemueit fgQ 5,6 1,2 0,6 1,7 2,6 1,7
KPYIHOCTH
I'muna 1Q 0,7 1,2
[lecok Mmenkuii 0Q 1,0
[Tecoxk cpemueit gQ 3,2 3,5 3,3
KPYITHOCTH
I'paBwii gQ 1,0 0,8 3,2
Jonomur T 2,6 1,7 53 4,7 3,0 1,0 9,0
H3BecTHIK C 0,5 1,4
VI'B, m 220,3 [ 218,55 2175 | 217,4 | 218,2 | 2176 | 216,8

Bapuanm 4
Howmep ckBayKuHBI 1 2 3 4 S) 6 7

OtmeTka ycTbsa ckBakunbl, M | 205,6 | 206,3 | 205,0 | 207,0 208,6 209,5 207,5
HanmenoBanue cnos | ['ene3unc MottHOCTh ciost, M
PacTutensHblii cioit 0,3 0,3 0,3 0,3 0,3 0,3 0,3
[lecok npuIEBATHIN pQ 0,6
[Tecoxk cpenueit fgQ 4,5 1,0 2,2 0,7
KPYIHOCTH
[Tecok menkuit fgQ 1,0 1,0 2,0 2,0
[Tecok kpymHBIN fgQ 1,2 1,3
Cymnech 1Q 3,2 45 1,5 1,1 0,5
CyrnuHok 10 1,0 1,3 1,0
[nuHa 1Q 0,7 0,5
[lecok menkunii gQ 0,6 2,8
['paBuii gQ 1,5 2,2 1,6 0,4
CyrnuHok gQ 4.5 1,2 55 1,7 6,0 2,4 2,5
H3BecTHsIK C 1,6 1,2 2,0 1,3
YI'B, m 202,1 |202,7| 202,0 | 203,5 | 206,2 | 206,7 | 205,6
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Bapuanm 5
Homep ckBakxuHbI 1 2 3 4 5 6 7

OtMmetka ycTbst ckBakunbl, M | 200,5 (201,7| 202,4 | 202,0 201,3 200,4 | 200,9
Haumenosanue cnos | I'enesuc MOoOIIHOCTE ¢JI0s, M
PacturensHbIN CI10M 0,3 0,3 0,3 0,3 0,3 0,3 0,3
[Tecox npLIEBATHIN pQ 0,5 0,9 0,4
ITecox menkui aQ 1,0 1,3 2,7 0,7 1,6 1,3 2,0
[Tecok cpenneit aQ 1,1 3,2 4.0 1,0 2,0 2,0
KPYITHOCTH
[lecox menkunii aQ 2,0
I'muna 1Q 0,4 0,8
[Tecok kpymHBIi fgQ 1,0 5,3 3,5 2,0 0,5 0,7
[Tecok cpemneit fgQ 1,1 3,2
KPYITHOCTH
I'paBwii fgQ 2,8 3,1 1,6
CyriuHoK gQ 5,0 2,3 51 1,9 6,5
W3BecTHsk N 2,3 1,0 1,2
VI'B, m 199,4 (199,0| 198,7 | 199,1 | 199,2 | 199,0 | 199,0

Bapuanm 6
Homep ckBakxuHbI 1 2 3 4 5 6 7

OtMmetka ycTbst ckBakunbl, M | 205,5 |206,3 | 205,0 | 207,0 206,6 206,0 207,3
Haumenosanue cnos | I'enesuc MOoOIIHOCTE CJI0s, M
PactuTtenbHbIl c0it 0,3 0,3 0,3 0,3 0,3 0,3 0,3
Tecox mpLIeBaThINA pPQ 1,0 0,6 1,2
ITecox menkuii aQ 1,6 3,0 1,6 45 2,2 3,0 1,8
[Tecok cpemneit fgQ 15 14
KPYITHOCTH
[Tecok Menkui fgQ 4.6 0,8 3,4
[Tecok kpymHBIi fgQ 1,2 2,4 1.4 1,0 1,2 1,0
I'paBwii fgQ 1,7 2,1 2,6
Men K 2,2 2,2 1,0 2,2
W3BecTHIK D 5,2 2,4 3,5 4.2 1,0 29 4.5
VI'B, m 203,4 |203,4| 203,1 | 203,7 | 204,3 | 204,3 | 204,3
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Bapuanm 7
Howmep ckBakuHBbI 1 2 3 4 S) 6 7

OtmeTtka ycrbs ckBakunbl, M | 209,3 |208,0| 207,5 | 206,5 | 207,5 | 207,0 | 208,3
HaumenoBanue cios | I'enesuc MomHocTh ciios, M
PacturensHBIN ci10i 0,3 0,3 0,3 0,3 0,3
Topd hQ 1,0 2,0
Meprenb 1Q 1,2 1,8 0,6
[Tecox menkwmii fgQ 55 2,2 2,0 1,5
[ecok cpemueit fgQ 2,0 3,0 3,0 1,0 2,0 1,3 43
KPYITHOCTH
I'una 1Q 1,3 0,7 1,0
[ecok cpemueit fgQ 45 2,0 2,8
KPYITHOCTH
I'paBuii fgQ 1,6 2,5 0,4
CyrnuHok gQ 5,2 5,8 6,2 54 2,1 6,5
W3BecTHsIK K 1,2 24
VI'B, m 208,2 |207,4| 207,2 | 206,3 | 206,5 | 206,3 | 206,9

Bapuanm 8
Homep ckBa>kuHBI 1 2 3 4 5 6 7

OtMmetka ycTbst ckBakunbl, M | 209,5 |210,3| 209,0 | 211,0 211.,8 2125 213,0
Haumenosanue cnos | I'enesuc MOoOIIHOCTE ¢JI0s, M
PactuTenbsHbIl coit 0,3 0,3 0,3 0,3 0,3 0,3 0,3
[Tecok mMBUTIEBATHIH pQ 11 04 038
I'muua 1Q 0,6 1,4
[lecox MeJIKHi aQ 1,8 2,5 1,6 4,6 53 4,7 2,4
[Tecok kpymnHbIi aQ 0,5 12 11
[Tecok cpenneit aQ 3,5 0,8 0,3 0,5
KPYITHOCTH
ITecok menkuit aQ 1,5 18 1.3 2,8 2,2
T'nmuaa fgQ 3,0 0,7 1,1
I'paBuit fgQ 2,6 0,5 1,0 0,4
CyriauHok gQ 5,8 1,2 2,2 2,0 15 2,6 6,4
W3BecTHIK T 1,1 1,7 0,4
YI'B, m 205,0 |205,3| 206,6 | 207,1 | 207,5 | 208,4 | 209,7
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Bapuanm 9
Howmep ckBakuHBbI 1 2 3 4 S) 6 7

OtmeTka ycrhs ckBakuHbl, M | 250,4 | 250,9 (249,0| 248,0 | 2485 | 249,8 | 250,6
HaumenoBanue cios | I'enesuc MomHocTh ciios, M
PactuTenbHbI cloi 0,3 0,3 0,3 0,3 0,3
Topd hQ 1,0 2,0
Meprenb IQ 0,6 1,8 0,6
[ecok MenKuii aQ 55 1,7 2,0 1,5
[Tecoxk cpemueit aQ 2,0 3,0 2,0 1,3 43
KPYITHOCTH
Iecok KpymHBbIi fgQ 1,5 0,7 1,0
[ecok cpemueit fgQ 3,2 0,5 1,1
KPYITHOCTH
ITecoK KpyTHbIii fgQ 0,5 0,7
[Mecox cpemuuii foQ 0,6 1,0 1,0 2,5
I'paBuit gQ 3,3 1,0 0,4
Men K 5,2 8,8 6,2 54 2,1 4,5
YI'B, m 2495 | 249,8 | 248,8 |247,8| 248,0 | 248,7 | 2495

Bapuanm 10
Homep ckBakxuHbI 1 2 3 4 5 6 7

OtMeTka ycTbst ckBaKuHBI, M | 240,1 | 242,7 | 241,4 |240,2| 239,6 238,3 236,5
Haumenosanue cnos | I'enesuc MOoIIHOCTE ¢JI0s, M
PacTHUTeNbHBIH ClI0i 0,3 0,3 0,3 0,3 0,3
[Tecok cpennei aQ 3,3 1,0 2,3 2,5 6,0
KPYITHOCTH
[lecoxk menkunii aQ 0,9 1,0 1,2
[Tecok cpennei aQ 1,0 1,5 2,0
KPYITHOCTH
['paBuii foQ 1,1 1,5 1,7
CyrnuHok s[@) 3,0
['muna N 1,2 1,2 1,0 3,1 0,3
Apruut P 5,7 1,4 9,7 5,0 2,0 3,8 3,0
YI'B, m 238,7 | 238,9 2374 | 236,3 | 234,8
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Bapuanm 11
Howmep ckBaKuHBI 1 2 3 4 3) 6 7

Otmetka ycrbs ckBaxkunbl, M | 280,7 | 281,2 | 282,3 |281,4| 280,5 | 281,7 | 2823
HaumenoBanue cios | I'enesuc MomHocTh ciios, M
PacTuTenbHbIH 10 0,3 0,3 0,3 0,3 0,3 0,3 0.3
ITecox mblieBaThIi pQ 0,8 0,4 11
[Tecok menkuii eQ 1,4 3,3 3,0 2,8 1,6 2,5 1,8
I'nmuna 10Q 0,4 0,6 1,0
[Tecok menkuii aQ 2,0 1,7 1,6
[Tecok kpymHBIi aQ 11 1,2 0.5
[Tecok cpemueit aQ 0,5 1,8 3,5
KPYIHOCTH
[Tecok menkuii aQ 2,2 2,8 1,8 15
I'paBuii aQ 1,1 0,7 3,0
I'nmuna 0Q 0,4 0,8 0,5 2,6
CyrnuHok 0Q 6,4 2,6 15 2,0 2,2 1,2 5,8
W3BecTHAK D 0,4 0,7 53 1,1
YI'B, m 2793 | 279 | 2794 |279,3| 278,7 | 278,8 | 279,5

Bapuanm 12
Homep ckBakxuHbI 1 2 3 4 5 6 7

OtmeTka ycrhs ckBakuubl, M | 210,8 | 209,3 | 208,4 [207,9| 208,2 | 208,7 | 209,2
HawnmenoBanme cios | I'enesnc MomntHocTh ¢J1os1, M
PacTuTenbHbIH cII0i 03 0,3 0,3 03 03
Topd hQ 1,1 0,9
Meprenb 1Q 1,0 0,8
ITecox menkuii aQ 6,5 2,0 1,8 0,6 2,2 6.7
[Tecok cpenneit aQ 2,1 2,3 4.3
KPYITHOCTH
[ecok kpymHBIiA aQ 1,4 14 16 1,0 0,9
[Tecok cpenneit aQ 1,0 1,2 1,5
KPYITHOCTH
I'paBwii p 2,0 5,3
I'nmuna p 3,5 1,2
AneBponut C 0,9 0,9 2,2
Meprenb D 3,8 2,2 6,8 2,4 2,2 2,0
YI'B, m 209,3 | 208,3 | 207,8 |207,5| 207,7 | 207,8 | 208,0
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Bapuanm 13
Homep ckBa>kuHBI 1 2 3 4 5 6 7

OtmeTKa ycThs cKkBakuHBI, M | 249,0 | 249,2 | 248,0 |247,0| 246,8 246,7 247.1
HaunmenoBanue cnos | ['eHe3uc MONIHOCTH €104, M
PacTuTenbHbIH cI0M 0,3 0,3 0,3 0,3 0,3 0,3 0,3
IIecok meineBaThI aQ 0,7 0,7 0,8
[lecox menkunii aQ 2,1 1,3 1,4 0,7
Tlecok KpyTHBIH aQ 11 1.4 1,9 1,9
[Tecok cpeanmii aQ 3,8 4,3 2,2
[Tecox Menmkumii aQ 1,6 1,5 1,7 1,2 1,2 0,9
ITecok cpenuuii aQ 4,2 1,9
[Tecok KpyIHBIH aQ 1,2 0,9
['paBuii gQ 2,6 1,5
CyriauHok gQ 4.4 5,2 6,1 7,1 3,9 2,7 15
W3BecTHIK C 2,0 2,7 2,5 0,7 43
VI'B, m 246,0 | 245,4 | 2449 |244,8| 243,8 | 2428 243

Bapuanm 14
Howmep ckBakuHBbI 1 2 3 4 S) 6 7

OtmeTtka yerbs ckBakuubl, M | 201,8 | 202,5 | 202,7 {204,3| 2051 | 202,6 | 201,2
HawumenoBanme cios | I'enesnc MomniHocTh ¢J1os1, M
PacTuTenbHbIi cioii 0,3 0,3 0,3 0,3 0,3 0,3
CyriauHok vQ 0,8 1,2 1,4
ITecok KpyHHBII aQ 1,4 2,1 2,8 2,6 1,4 1,0
ITecox Menkuii aQ 3,6 0,8 15
IMecok cpemumii aQ 0,4 14 0,5 12
TTecok aQ 2,5 1,7 1,6
KPYITHBIN
I'muna 0Q 0,5 1,7 2,1
I'paBuit 0Q 1,6 1,1
CyranHok gQ 3,7 4,2 6,1 7,3 6,4 5,8 2,3
W3BecTHsIK D 1,1 3,2
VI'B, m 200,4 | 200,3 | 199,9 |200,6| 201,7 | 200,5 | 199,0
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Bapuanm 15

Homep ckBakxuHbI 1 2 3 4 5 6 7

OtMeTKa yCThs CKBOXUHBI, M | 224,8 | 222,5 | 221,3 |220,8| 223,2 2244 225,1
HawumenoBanmue cios | I'enesnc MomnHocTh ¢J1os, M
PacTuTenbHbII CITOM 0,3 0,3 0,3 0,3 0,3
Topd hQ 12 | 16 | 05
Meprenb IQ 0,4 15 1,8 0,9
[Tecox MenKwuit aQ 3,5 2,7 2,1 1,3 1,1 2,0
[ecok kpymHBIi aQ 1,2 0,6 34
[Tecok cpemumit aQ 2,4 1,7 1,5
ITecox Menkuii aQ 0,5 1,6 2,3 2,8 2,9 3,7
I'una 0Q 0,8 14 1,1 0,5 1,8
CyriauHok gQ 4.3 5,1 4.8 4,5 3,8 2,7 2,1
Men K 4,7 1,1 3,7 6,6 6,4
VI'B, m 222,8 | 221,6 | 220,8 [220,4| 222,1 | 2235 | 2239

[ JlabopaTopHasi padora Ne 7. IlocTpoeHune KapThl THAPONU3OTHIIC

Llenv pabomul: OCTPOUTH HA TONOrpahUUECKON OCHOBE KapTy TMIPOU3OTHUIIC, HA
KapTe BBICIUTH YYACTKH C TITyOWHOM 3aJIeraHus ypOBHS TPYHTOBBIX BOJ MEHEE 2 M.

7.1 Kapmui cuopouszozunc

Kpome o0mux reolornueckux U WHKEHEPHO-TEOJIOTHYECKUX KapT, B MPAKTUKE
VHXCHEPHO-TEOJIOTUYECKNUX U3BICKAHUN IMPUXOAUTCA COCTABIATH KapThl U Pa3pessbl,
MO3BOJISIOLIME OLICHUBAThH THIPOT€0JIOTHYECKUE OCOOEHHOCTH MECTHOCTH.

[To cBoemMy coaep:KaHHUIO THIPOr€OJIOrMYECKUE KapThl BEChbMa pa3HOOOpa3HBbI,
TaK KaK OTPaXarT CIIOKHOCTb TUIPOTECOJIOTUYECKHUX YCIOBUM WU YIAOBJIETBOPSIOT
PA3IUYHBIM LIEJSAM, PECIEAYEMBIM IIPU UCCIIEIOBAHUU NTOA3EMHBIX BOI. Tak, ruapo-
re0JIOTUYECKHUE KapThl UCTIOIB3YIOT IPU BBIICHEHUH BO3MOXKHOCTEW BOJOCHAOKEHUS,
OpOIICHHS WM OCYIIEHUS TEPPUTOPUHU, a TAKXKE B IENIIX OOpPHOBI ¢ KapCTOBBIMU
[IPOBAJIAMU U OIIOJI3HAMHU. BBIIEISAIOT Ba BUIA TMIAPOTE€OJIOTMYECKUX KapT: KapThl
IbE30METPUYCCKON TTOBEPXHOCTH HAMTOPHBIX BOJI (TMIPOU30IBbE3bI) U KapThl TOBEPX-
HOCTH IPYHTOBBIX O€3HAMOPHBIX BOJ (TUAPOU3OTHIICHI).

KapTel rugpousorunc u3 JByX BUAOB CHELHUAIBHBIX THAPOTE€OJIOTMYECKUX KapT
JUTSI THKEHEPHBIX 1eJIeld UMEIOT HAauOONbIINKA MHTEPEC U MPaKTUIeCKoe 3HaYeHue. Ta-
KHE KapThl XapaKTEPU3YIOT MOBEPXHOCTb TPYHTOBBIX BOJI, T. €. TOBEPXHOCTH MIEPBOTO OT
IIOBEPXHOCTHU 3€MJIM BOJOHOCHOT'O T'OPU30HTA, BBIAEPKAHHOIO 110 IUIomaau. FIMeHHo ¢
ATUMU BOJIAMU Yallle BCETO MPUXOIUTCS CTATKUBATLCS B IPAKTHUECKON padoTe.

['uapou30ruIcsl NpecTaBIsaiOT OO0 JIMHUU, COCTUHSIONINE TOYKU C OJMHA-
KOBBIMH a0COJIFOTHBIMU WJIM OTHOCHUTEIBHBIMU OTMETKAMH YPOBHEH HEHAIOPHBIX
TPYHTOBBIX BOJ. ['Mapou3oruricel AaroT peibed 3epkana 0e3HAMOPHOrO BOJOHOC-
HOI'O TOPU30HTA.
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JIyist mOCTpOeHUST KapThl TUIPOU3O0THUIIC 3aMEPSIIOT YPOBHU TPYHTOBBIX BOJ B Psi-
Jie TOYEK Ha TUIONIaJ PaclpOCTPAHCHUS TOpHu30HTa (B 1rypdax, CKBaKHMHAX, KOJIO/I-
ax, UCTOYHHMKAX, MOBEPXHOCTHBIX BOJ0EMax). TOYHOCTH MOCTPOCHHS OYyJIET TeM
OoJibllle, YeM rylie HaOiroaTeaIbHas CETh. 3aMephl MPOU3BOST B BO3ZMOXKHO Oosiee
KOPOTKHI OTPE30K BPEMEHH, TaK KaK yPOBEHb TPYHTOBBIX BOJ HE OCTACTCS MOCTOSH-
HeIM. KapTy rugpousoruric MOXXKHO COCTaBJISITH 1O pe3yJibTaTaM OJHOBPEMEHHBIX
win 0nm3kux 1o Bpemenu (1...2 Hs) 3aMepoB, a TAaKXKe 10 Pe3yJIbTaTaM CE30HOB T0-
na. Haubonbiiee 3HaueHHE HMMEIOT KapThl JJs MEPUOJOB Hambojiee HUBKOTO |
HamOoJIee BHICOKOTO MOJIOKEHUSI 3€pKajia TPYHTOBBIX BOJI.

[Ipu BbITIONIHEHUH PAa3BEOYHBIX PabOT mpodypeHo 12 ckBa)kWH, pacroyiokKeH-
HBIX B IJIaHE B YIJIaX KBaJpaTHOM CETKH, KaK MOKa3aHO Ha pucyHke /.1, Ha paccros-
HUU 25 M npyr oT Apyra. B Tabnuie 7.1 npuBeneHsl aOCOMIOTHBIE OTMETKU YCTHEB
CKBXUH (B YHCIIUTENC) U PE3yJIbTAThl OJJHOBPEMEHHOTO 3aMepa IIyOWH 3ajieraHus
ypOBHEH IPYHTOBBIX BOJ (B 3HAMEHATEIIE).

Hcronp3ys 3TH JaHHBIE, TOCTPONTE HA TOomorpadudecKoil OCHOBE KapTy THAPO-
uzorunc macmraba 1:500, npuHSB ceuyeHHe TOPU3OHTANE U THIPOU3OTHUIIC
yepe3 1 M. Ha kapre BbIennuTe y4acTKu ¢ TIIyOWHOW 3aJIeTaHUs YPOBHSI TPYHTOBBIX
BOJl MEHee 2 M.

13,1 13

11,3 10,8
77 5 Teor

—
5.13.6 64 13:4 7,126 84 12.2
e 10,0 10,6 2106 °10.6
11
“m“\\_
11 f/ |

15 k*—-—h 1

-"-u.._,_____-_.
~ / T
16.1 15.3 /1 14.7 12133
9 ] 10, 1~452 15 11 L, 7 il
012,61 °12.1 MEX i4 %33

Pucynoxk 7.1 — Kapra ruznpousorurc



OnexTpoHHas oubmmoreka beropyccko-Poccuiickoro yHuBepcuTeTa

http://e.biblio.bru.by/

47

Tabmuma 7.1 — AGCONIOTHBIC OTMETKH YCThEB CKBAXKUH (B YMCIIUTENE) M IIyOUH 3ajeraHus
ypOBHEH rpyHTOBBIX BOJ (B 3HAMEHATEJIC)

Homep ckBa>kuHbI
1 2 3 4 5 6 7 8 9 10 11 | 12
1 124 | 11,3 | 10,6 | 10,5 | 13,0 | 125|123 | 12,4 | 153 | 14,2 | 13,7 | 13,3
3,9 2,4 1,5 1,8 32 |20 | 1,7 | 28 | 32 | 13 | 04 | 2,3
2 136 | 13,1 | 125 | 12,4 | 16,7 | 151 | 14,4 | 13,5 18,2 | 18,3 | 18,2 | 17,0
3,6 2,8 2,0 1,7 36 (32 (11|04 |13 |42 | 31|20
3 13,2 | 125 | 12,0 | 11,7 | 15,2 | 140|136 | 13,3 | 18,8 | 18.0 | 17,3 | 17,2
41 2.9 2,4 3.5 42 1 20 | 12 | 33 | 50 | 42 | 36 | 52
4 10,3 91 8,4 75 |106 (103 | 95 | 9.1 [133 12,2 | 11,2 | 10,5
4,2 4,3 2,6 2,0 38 | 34 |23 |15 |36 | 32| 13 |02
5 91 8,2 7.6 75 101 95| 94 | 92 |120 | 11,3 | 10,5 | 10,3
4.3 2,5 1,6 2,0 32 |24 |18 | 25|32 | 17| 08 |23
6 10,6 | 10,1 | 95 96 |132 124 | 115|105 |156 | 153 | 151 | 14,3
3,6 3,0 2,3 1,5 35132 (11 02 | 33|40 | 29 | 24
7 10,1 9,5 9,4 96 |11,2 123|105 | 10,3 | 153 | 15,4 | 143 | 144
3,6 2,1 1,5 2,5 33 109 (02| 23|42 | 32| 19 |41
8 152 | 15,7 | 16,7 | 17,5 | 14,2 | 143 | 154 | 150 | 10,3 | 10.5 | 11,2 | 12,3
3,5 2,5 3,6 54 | 41 | 22 | 30 | 44| 22|03 | 14 | 32
9 15,7 | 16,6 | 17,5 | 18,2 | 17,3 | 15,0 | 15,2 | 154 | 10,5 | 11,2 | 12,3 | 13,4
2.2 3,7 53 5,4 21 |28 |44 |33 ]02]|09 | 32|35
10 8,5 91 | 100 | 105 |10,8 113 | 85 | 118|126 | 131 | 9,2 | 131
2,6 1,7 4,3 4,1 32 109 |29 62| 55| 65| 35|66
11 6,9 81 | 102 | 95 79 163 |67 |79 1] 95|48 | 32 | 65
2,2 3,3 4,3 3,8 66 | 47 | 24 | 13 | 27 | 26 | 15 | 14
12 11,3 98 120 | 14,4 | 128|125 | 133|146 | 128 | 135 | 152 | 16,3
3,8 1,9 1,8 3,2 50 | 24 | 22 |28 |29 | 37 | 44 | 40
13 16,2 | 145 | 12,4 | 10,7 | 146 |13,1| 116 | 12,3 | 13,5 | 13,2 | 13,3 | 13,2
2,9 2,3 2,3 2,3 20 |16 | 16 | 36 | 18 | 1,7 | 21 | 2,7
14 133 | 12,2 | 123 | 131 (126 | 98 | 111|114 |117| 88 | 88 |10/4
2,1 1,8 1,9 2,1 22 | 05 |25 |27 | 22| 10 | 1,2 | 2,7
15 9,8 12,2 | 119 | 118 | 10,7 | 135|144 | 138 | 124 | 14,3 | 15,4 | 16,2
0,9 2,7 1,2 0,6 011212213 |08 | 21| 23 |27
16 12,7 | 11,5 | 104 | 9,7 | 134125118 | 115|146 | 151 | 15,2 | 14,2
2,8 2,3 1,2 0,9 25 (23|10 |25 | 24|34 | 30| 27

Bapuant

7.2 Ilopaook npoeedenus padomol

1 B 3amanHoM MacmTabe HaHOCST Ha KapTy IUIaH PacIioIoKeHUs CKBakKHH, 000-
3Ha4Yasg X KpyKKamu guameTpoMm 2 mMm. CreBa OT KaXKJI0H CKBKHHBI 3aIACHIBAIOT €€
HOMeEp, CIIpaBa B YHUCIUTENE — aOCOTIOTHYIO OTMETKY YCThs, B 3HAMEHaTele — adco-
JTIOTHYIO OTMETKY YPOBHsI TPYHTOBBIX BojJ WL. AOGCOMOTHYIO OTMETKY YPOBHS IpyH-
TOBBIX BOJI B KOKJIOM CKBKMHE BBIYHMCIISIOT KaK PA3HOCTh MEXY OTMETKON YCThS H
riryouHoi 3aneranus YI'B.
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2 Jlanee myTeM MHTEPIOJISIIUN MEXTy aOCOTIOTHBIMH OTMETKAMH YCThEB CKBa-
’KMH HAHOCAT TOYKH C aOCOIOTHBIMU OTMETKAaMHU, PaBHBIMHU LieJoMy 4uciy (1o 3aja-
HUIO CEYCHHE TOPU3OHTAICH U THIpon30ruic yepe3 1 M). CoeIMHUB TOYKU C OJTUHA-
KOBBIMHM OTMETKAMH ILIABHBIMH JHHHUSIMH, [TOJIy9al0T TOPU30HTAIN peabeda (Ha pu-
cyHke 7.1 0003HaYCHBI TOHKMMH JTHHHUSIMH).

3 AHaJIOTMYHO MyTEM HHTEPHOJAINU HAXOIAT TOUYKH C aOCOJIIOTHBIMU OTMET-
kamMu YI'B. CoequHUB TOYKH ¢ OJJMHAKOBBIMHU OTMETKaMH Y1 B miaBHBIMU JIMHUSIMY,
HOJYy4UM THAPOU3O0THICH (Ha pucyHke 7.1 — xupHble JuHMH). [Ipu cocTaBieHHH
KapThl TUJIPOU3ZOTUIIC HEJIB3S1 MHTEPIOJIUPOBATh MEXKAY TOUKAMH, PACHOJIOKEHHBIMU
10 Pa3HbIE CTOPOHBI MIOBEPXHOCTHBIX BOJOTOKOB U BOJOEMOB.

4 JIns BBIIENICHHMS YYacTKOB ¢ TIIyOmMHOM 3ajeranus YI'B meHee 2 M HaxomsT
TOYKHU MEPECEUCHUs] TOPU3OHTANICH U THUAPOU3OTUIIC C Pa3HOCThIO OTMETOK 2 M. Jlu-
HUS, IPOBECHHAS Yepe3 ITU TOUKH, — THapon3o06ara — Oyaer rpanuiieil yqactka. Ha
pucynke 7.1 rugpomn3obaTa mokazaHa IMYHKTUPHOHW JIMHHMEH, a y4acTOK C ITyOMHOMU
3aneranust YI'B menee 2 M 3a1iTpuxoBas.

5 I'unporeonoruyeckas Kapta CTPOUMTCS Ha OTACIBHOM JUCTE MUJLIUMETPOBOM
Oymarwm, oopmisieTcs, Kak Mmoka3aHo Ha pucyHke 7.1. Iyt moctpoeHus paspesa uc-
MOJIB3YIOTCS TaHHBIE U3 TaOauIbl 7.1.

Bonpocwt ona camokonmponn

1 Kakue cyiiecTByOT rupOoreoJornyeckue KapThbl?
2 Uto Takoe KapTa rupou30THIIC?

3 Kak cocTaBisitoTcs KapThl THIPOU3OTHUIIC?

4 YTo Takoe TUAPOU30TUIICHI?
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