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BBenenune

Llenpro npenogaBaHuss AUCUUILINHBI « THXXEHEpHAs T€O0JOTHS SBIISIETCS OCBOE-
HUE CTYJICHTaMH OCHOBHBIX 3HaHUN 00 3JeMEHTaX MH)KEHEPHOM I'€0JIOTHH, TPYHTaX
KaK CTPOUTEILHOM MaTepuase.

N HXEeHEepHO-Te0JIOTMYECKHE UCCIIEIOBAaHMS KaK YaCTh MHKEHEPHBIX M3bICKAHUIM
IPEACTABIISIOT COOOM BaKHEWIHN dTaI JIFDOOTr0 CTPOMTEIIBHOTO IIporecca, B 0CO-
OCHHOCTH ATO KACAeTCs COOPYKEHHH C Pa3BUTOM MOA3EMHON YacThIO WM HA CIIOXK-
HBIX TPYHTOBBIX YCIOBUAX. OT MOJHOTHI, MPOJYMAHHOCTH MPOrPAMMBI MHKEHEPHO-
re0JIOTUYECKUX M3BICKAHUM M KA4eCTBA UX MPOBEJCHUS 3aBUCUT YPOBEHb J10CTOBEP-
HOCTH WCXOJHOW HWH(pOpMAauu sl MPOCKTUPOBAHMS, KOTOpPasi, COOTBETCTBEHHO,
OTIPENIEeIIACT CTETEHb yueTa BCeX 0COOCHHOCTEH TUIOIAKN CTPOUTEIbCTBA MPH MPO-
eKTUPOBAHUH, MPABWIHHOCTh BHIOOpA pAIIMOHATBHBIX THIOB (DYHIaMEHTOB U KOH-
CTPYKIIUMA COOPYKEHUSI, CTETIEHh OE30MaCHOCTH TEXHOJOTMHU €ro BO3BEJACHUS, HEOO-
XOJIMMOCTh U 00bEM MPOBEICHUS TE€X WJIM UHBIX MPEAYNPEAUTEIbHBIX MEPONPUITHIA
U T. I, YTO B KOHEUHOM HTOI€ BO MHOTOM ONPEAEIISIET CTOUMOCTh M HAJIEKHOCTb
(GYyHKIMOHUPOBAHUS O0OBEKTA MPU MOCIETYIONIECH SKCIUTyaTallluu.

Kypc «MHxeHepHas reoyiorus» TOTOBUT CTYAEHTOB K YTEHUIO MaTEpHUalioB
M3BICKAHWM, UX aHAIU3Y ISl BHIOOpA ONTUMANIbHBIX MPOCKTHBIX PEIICHUN M0 pa3Me-
HMICHUIO COOPYKEHUN KOHCTPYKIIMUA U CIIOCOOOB MPOU3BOJACTBA 3€MEIbHO-CKAIbHBIX
paboT, COOTBETCTBYIOIINX MPUPOAHBIM YCIOBUSIM. HKEeHEep-CTpOUTENh JOJIKEH ca-
MOCTOSITEJILHO aHAJU3UPOBaTh MpEAHA3HAYCHHBIE JISI HETO IE€OJIOTUYECKHUE, MHXKE-
HEPHO-T€0JIOTUYECKUE, TUAPOreOIOTHYECKHE KapThl U Pa3pe3bl COBMECTHO C OTYETOM
TEeKCTa 00 U3bICKAHUSX.

Hns ctyaentoB crenuanbHoctedl 7-07-0732-01 «CTpouTenbCTBO 3/IaHUN U CO-
opyxeHuit», 6-05-0732-02 «DxcnepTu3a U ynpaBieHUE HEABUAKUMOCTbIO» yUeOHBI-
MU IUIaHAMU TPETyCMaTPUBAECTCS BBIMOJHEHHE J1a0OpaTOpPHBIX paldOT MO Kypcy
«MmxenepHasa reonorusi». VX nenb — 3aKpenuTh, CUCTEMATU3UPOBATh U YIIyOUTH
TEOPETUUECKHUE 3HAHMS, MOJYUEHHBIE CTyIEHTaMU 3a NEPUO n3ydeHus kypca. Cry-
JEHTHI JTIOJDKHBI YMETh MPUMEHITh 0a30Bble HAYYHO-TEOPETHUUECKUE 3HAHMS IS pe-
HIEHUS MPAKTUYECKHUX 3a7ad.

JlabopaTopHble paboThl 10 AUcHUILINHE «HXKEHEpHAs T€0JIOTUs» COCTABIICHbI
B COOTBETCTBUM C MPOrpaMMOM AUCUUILIMHBIL. B MeToauyeckux pekoMeHaauusax aa-
HBbI UCXOJHBIC TAHHBIC JJIS BBIMOJTHEHUST paboT, 0003HAUEHBI UX 00BEM U COJEpXKa-
Hue. B mporecce BBIMOTHEHUS TaOOPATOPHBIX PabOT CTYACHT HAYYHUTCS HUCIIOIB30-
BaTh JICHCTBYIOIIUE CTPOUTEIbHBIC HOPMBI U MpaBUja, PyKOBOJCTBA, CIIPABOYHBIE U
JUTEpaTypHbIC MaTEPUAIIBI.



1 JlabopaTropunasi padora Ne 1. OnpeneseHue MUHEPAJIOB

Llenv pabomvl: 03HAKOMUTHCS ¢ (PU3UYESCKUMH CBOWCTBAMHU MHHEPAJIOB; OIpe-
JeNIUTh U OMHCATh MOPOA000pa3yroIIne MUHEpaIbl HanOoliee MPOCTBIM U PaCIpo-
CTPaHEHHBIM METOJIOM HM3yUYCHHUS; U3YUUTh KJIACCHl MHUHEPAJIOB; OINpPEACIUTh Ha3Ba-
HUs1 00pa3IloB MUHEPAJIOB.

Mumnepanwst u ux ceoiicmea

Musepan — NpupOAHOE TBEPAOE HEOPraHWYECKOE BEIECTBO, HAXOIAIIEECS B
KPUCTAJUTMUYECKOM COCTOSIHHH, C(OPMUPOBABIINECS B PE3yJbTaTe T€OXUMUYECKUX
MIPOLECCOB, MPOTEKAIINUX B 36MHOU Kope. Kaxaplii MuHEpasl UMEET ONpeaeICHHbIN
XUMUYECKUN COCTaB, CTPYKTypy M CBOM (pusmueckue cBoiictBa. llomasnsromiee
OOJBIIMHCTBO MHMHEPAJIOB SIBISIOTCA KPUCTAJUIMYECKUMHU OOpa30BaHUSMM U JIMILb
HE3HAYUTEIbHAs UX YacTh — aMOop(HBIMU. MUHEpasbl H3ydaeT HayKa MUHEPAIOTUsl.

Kaxx b1t MuHepan umeer onpeeraeHubie Gpusnyeckue cporictBa. OCHOBHBIMU U3
HUX SIBJIAIOTCS BHEIIHsS (pOpMa, ONTUYECKHUE XapaKTEPUCTUKHU (LIBET, TPO3PAYHOCTh,
0J1eck), Mokas3aTesu TBEPIOCTH, CIAtHOCTh, U3JI0M, INIOTHOCTb.

Buewmnsas ¢popma munepanos paznoodpasta. B mpupoHbeIX yCIOBUSX OHH Yallle
BCEro MPHOOPETAIOT HENPABUIIBHBIE OYEpPTaHHA. XOPOIIO OrPAHEHHBIE KPHUCTALIIBI
BCTPEYAIOTCSI CPAaBHUTENBHO pPEAKO. [[n MHOIrMX MHMHEPAIOB XAPAKTEPHBI TAKKE
(OpMBI 3eMIIUCTOTO 0OJIMKA, arperaTHhIX CKOTUIEHUH U JIp.

@opMBI HaX0KACHUS MUHEPAJIOB B IIPUPOLE:

— KpUCTAJUIBl — MPEJCTABISAIOT CO0OM NMpaBUIIbHBIE MHOTOTPAHHUKH: MPU3MBbI
(xBapi1, 6epuii); KyObl (IIUPUT, TAJIUT); BBITSIHYTHIE B JIBYX HAMPaBJICHUSX, IJIOCKHE,
JUCTOBAThIE YEIIYHKH (Cr0a, rpadur);

— Ipy3bl (IIETKH) — CPOCTKH MHHEPAJIOB, KPUCTAJUIbI BBIPACTAIOT HA KaKOM-
100 OCHOBE;

— 3eMJIUCThIE MacChl (TIMHUCTBIE MUHEPAITBI).

Llgem munepanog 3aBUCUT OT UX CIOCOOHOCTH MOTJIONIATh Ty WJIM UHYIO YacTh
CBETOBOIO CIleKTpa. [lBeT MuHepana onpenensercs CIEeKTpalbHbIM COCTaBOM OTpa-
’KAeMOro MUHEpAJIOM CBETOBOI'O M3JIyYEHHUs MU OOYyCIIOBIMBAETCS €r0 BHYTPEHHHU-
MU CBOWCTBAMH, KaKUM-JIMOO XUMHUYECKUM 3JIEMEHTOM, BXOJSIIUM B COCTaB MHHE-
paja, TOHKO PacCEIHHBIMU BKIIOUYECHHUSIMU IPYTUX MUHEPAIOB, OPraHUYECKOr O Bellle-
CTBa W JAPYrUMH npuyuHaMu. Kpacsmmuii TUrMeHT WHOT/Aa ObIBAET PAacIpPOCTPAHCH
HEPABHOMEPHO, M0JI0OCAMH, J1aBasi pa3HOLIBETHbIE PUCYHKH (HApUMeEp, y araToB).

[[BET HEKOTOPBIX IPO3PAYHBIX MUHEPAIOB MEHSETCS B CBSI3H C OTPaKEHUEM IIa-
JAIOIIETO HA HUX CBETA OT BHYTPEHHUX MTOBEPXHOCTEN, TPEIIUH WU BKIIFOUEHUN.

L[[eem uepmwvr MUHEpana — 3TO LBET IIOPOILIKA, OCTABIAEMOrO IIPU lapalaHuu
UCIIBITYEMBIM MHUHEPAJIOM MaTOBOM MOBEpXHOCTH (apdhopoBoil MmiacTUHKU. B psjae
CJIy4aeB LBET YEPThl COBMNAJAET C LIBETOM CAMOI'0 MUHEpPAJIA, B JIPYIUX CIydasix OH
coBceM MHOMU. Tak, y KWHOBapHu OKpacka MHUHEpaja ¥ IOPOILIKa KpacHasl, a y JIaTyH-
HO-XKEJITOr0 IHUPUTA 4YepTa 3eJIeHOBATO-dyepHas. UepTy HarT MATKME U CpPEeaHEu
TBEPAOCTH MHHEPAJbI, @ TBEPABIC JIMIIb LAPANAIOT IJIACTUHKY W OCTABIISIIOT HA HEU



OOpO3/IbI, B ’TOM ClTydae TOBOPSAT O OECIIBETHOM YepTe.

Bneck — ciocoOHOCTh TOBEPXHOCTH MUHEPAJIOB OTPAXKATh B PA3INIHON CTCTICHH
cBeT. bileck MOkeT OBITh METAJUTMUSCKMM W HEMETAUIMYECKUM, KOTOPBIH, B CBOIO
o4epe]lb, MOXKET ObITh CTEKIITHHBIM, dKHPHBIM, IIEIIKOBHCTHIM H JIp.

Teepoocmb — cIOCOOHOCTh MHHEPAJIOB MPOTHUBOCTOSITh BHEIIHUM MEXaHUYe-
CKHMM BO37eiCcTBUAM. KaxkoMy MUHEpay MPpUCYINa onpeaeeHHas TBEPIOCTh, KOTO-
pasi OPUEHTUPOBOYHO OIcHUBaeTcs 1o 10-0aymmpHON MmIKase TBepAOCTH Moo-
ca (tabmuma 1.1).

Tabnuna 1.1 — TBepaocTs MUHEPATIOB

OTaJOHHBIA MUHEPAT TBepaocts 1o mkane Mooca Hucno uctuHHOU TBEpaoct, Mlla
Tanbpk 1 24
['unic 2 360
Kanpmur 3 1090
dmrooput 4 1890
Amnarur 5 5360
Optoknas 6 7967
Ksapu 7 11200
Tomnas 8 14270
Kopynn 9 20600
Anma3s 10 100600

TBepOCTh MUHEPAIOB MOXXHO OMNPENENATh U IMPHU MOMOLIU Psifla MPEIMETOB,
UMEIOIINXCS TOJ pyKamu. TBepaocTh 1 uMeer rpaduT MATKOro KapaHjaiia, 2 — Imo-
BApEHHAas COJb, 2,5 — HOrOThb, 4 — JKEJNE3HbIM TI'BO31b, 5 — CTEKIO, OKOJIO 6 —
LIBEMHAsA UTJIA.

Cnaiinocms — CIOCOOHOCTh MUHEPAJIOB PaCKaJIbIBAThCS WM PACIHICTUISITHCS MO
OTIPE/ICJICHHBIM HaIpaBJIEHUSIM ¢ 00Opa30BaHUEM IIOCKOCTEHN packoiia. ITO CBOMCTBO
00yCIIOBJIEHO BHYTPEHHUM CTPOCHHEM KPUCTAJIOB M HE 3aBUCUT OT UX
BHEIIIHEH (POPMBI.

KonnuecTBO MIOCKOCTEW CHAalHOCTU y Pa3HbIX MUHEPAJIOB HEOAMHAKOBO, JI0-
CTUTAeT LIECTH, MPUYEM CTEIEHb COBEPILIEHCTBA PA3HBIX IIOCKOCTEH MOXKET OBIThH
HEOJIMHAKOBOM. Pa3inyaroT ciienyromme BUabl CIIanHOCTH:

— BECbMa COBEPIIEHHYIO, KOT/1a MHHEpall 6€3 0CO00TO yCHIINS pacIIerIsseTcs Ha
OTJICTIbHBIE JIUCTOYKU WM TUJIACTUHKH, OOJIaarolive TJIAJKUMHU OJECTAIUMHU TIO-
BEPXHOCTSIMU — IJIOCKOCTAMM CIAaHHOCTH (THUIIC);

— COBEPIIICHHYI0, 00HAPYKUBAEMYIO MPH JIETKOM yAape M0 MUHEpalTy, KOTOPbIA
pacchIlmaeTcsi Ha KyCOYKH, OTPAaHHUYCHHBIE TOJIBKO POBHBIMHU OJICCTSIIUMH TUIOCKO-
cTssMu. HepoBHBIE MOBEPXHOCTH HE MO IJIOCKOCTU CHAWHOCTH IMOJYyYarOTCS OYCHb
penKo (KaJbLUT pacKaablBA€TCS HA MPaBWIbHBIE pOMOO3APHI pa3HON BEIWYWHBI, Ka-
MEHHas COJIb — Ha KyOuKH, c(haepuT — Ha pOMOMYECKUE JO/IeKadIPhI);

— HECOBEpIIEeHHYI. [I10CKOCTH chailHOCTH B MUHEpalie OOHApY>KUBAIOTCS C
TPYyIOM (aIraTUT, OJUBUH).



H310m XapakTepu3yeT MOBEPXHOCTh pa3pbiBa WM PACKAJIBIBAHHS MUHEPAJIOB.
Paznuuaror cnenyromme BUIBI U3JI0Ma MHUHEPAJIOB: PAKOBUCTBIN, 3aHO3UCTBIM, 3€M-
JIUCTBIN, CTYIIEHYATBIA U JIp.

IInomnocms munepanoe 3aBUCUT OT UX XUMHUYECKOIO COCTaBa U TUIA KPUCTAJI-
JIMYECKON cTpyKTypsl. OHa konebnercs B mpexenax ot 0,6 mo 19 r/cm?, naubonee
PacIpOCTPaHEHHbIE 3HAYEHHS HAXOAATCS B IIPEAEIax ot 2,5 10 3 r/cm’.

IIpospaunocme. 1o cBOel CrIOCOOHOCTH MPOMYCKAaTh CBET MUHEPabl JACIATCS
Ha HECKOJIBKO TPYIIIL:

— IIPO3payHble — MPOITYCKAIOIINE CBET, YePEe3 HUX SICHO BUIHBI IIPEIMETHI;

— TOJTyIPO3payHbIe — Yepe3 HUX IJII0XO0 BUAHBI IPEJAMETHI;

— IIPOCBEUYHMBAIOIINECS TOJIBKO B OYEHb TOHKHUX IJIACTUHKAX;

— HENpO3payHble — CBET HE MPOITYCKAIOT 1a’K€ B TOHKUX TUIACTHHKAX.

Peaxyus ¢ conanoii kucnomoti. C CoJISTHON KUCIOTOM B3aUMOJICHCTBYIOT MUHE-
paJibl Kjlacca KapOOHATOB U HEKOTOPBIE JAPYTHE.

MuHepanbl MOTYT 001a1aTh PSAIOM JPYTUX (PU3NYECKUX CBONCTB: XPYMKOCTHIO
(rpadur), ynpyroctbto (OMOTUT, MyCKOBUT), MArHUTHOCTHIO (MarHeTur), BKycoMm (ra-
JIUT, CUJIbBUH), 3amaxoM (cepa) u T. 1. MuHepanbl, cojepxkaniue paJroaKTUBHbBIC
snementsl (28U, 2Th, Ra u ap.), Jar0T M3IyYeHUE, HHTEHCUBHOCTE KOTOPOTO 3aBH-
CHUT OT THUIA U KOJUYECTBA ITUX AJIIEMEHTOB.

Knaccuguxayua munepanios

B 3emuoii kope conmepxkurcs 6osee S000 MuHepasioB U UX pasHOBUAHOCTEH. 3y-
YEHUEM MHHEPAJIOB 3aHMMAETCA HayKa MUHEpajorusi. MuHepanorusi u3y4aer CoCTas,
XUMHYECKUE M (U3NYECKHE CBOMCTBA MUHEPAJIOB, UX MPOUCXOXKICHHE, MIPOIECCHI U3-
MEHEHHW U MPEBPALICHUM B APYIMe MUHEPAJIbL, a TAKKE B3aUMOOTHOILICHHS OJTHUX MU-
HEPAJIOB C APYTMMU B MUHEPAIbHBIX MECTOPOKIAEHUSAX WIA TOPHBIX IMOPOJIAX.

BONBIIMHCTBO U3 MUHEPAIIOB BCTPEYAIOTCS PEAKO, UX HA3bIBAKOT AKLIECCOPHBI-
mu. Jlumpe HemHorum Oosiee 100 MuUHEpanoB BCTPEYArOTCS 4acTO U B JOCTATOYHO
OO0JBIIMX KOJIMYECTBAX, BXOJAT B COCTAB TEX WMJIM MHBIX FTOPHBIX MOpo. Takue MuHe-
paibl Ha3bIBAIOT MOPOI000pa3yromuMU. Takke BBLACIAIOT PEIKHE MHHEpaabl —
HAXOJIKM KOTOPBIX €JUHUYHBI WJIM HEMHOTOUYUCIEHHBl — U PyAHBIE — COJAEPIKAILNE B
CBOEM COCTABE MPOMBIIIJIEHHO [IEHHbIE KOMIIOHEHTHI U 00pa3yrouIue 3HaYuTeIbHbIC
CKOILUICHHS B PYJIHBIX MECTOPOKICHUSIX.

PaznuuaroT Tpu OCHOBHBIX MpOliECCa MUHEPATI000pa30BaHuUs: dHIOTCHHbIHN, K-
30Tr€HHBIA U MeTaMOp(PUICCKUIA.

DHJIOTEHHBIN TIPOLIECC CBA3aH C BHYTPEHHUMU CHJIAMH 3eMJIM, MUHEpalbl Gop-
MUPYIOTCSL U3 MarMbl. DHJIOT€HHbIE MUHEpaJIbl OOBIYHO IJIOTHBIE, C OOJBIION TBEp-
JIOCTBIO, CTOMKHUE K BOJIE, KUCIIOTaM, HAaIlpUMEDP, KBApI[ U Pa3JINUYHbIE CUITUKATHI.

DK30T€HHbI TPOLIECC CBOMCTBEHEH IOBEPXHOCTU 3€MHOW KOphl. Ilpm 3TOM
npolecce MUHepaibl GOpMUPYIOTCS Ha Cyllie U B Mope. B mepBom ciayuae ux co3zia-
HHUE CBA3aHO C MPOLIECCOM BBIBETPUBAHUS IHIOTCHHBIX MHUHEPAJIOB, TaK 00pa3yroTcs
IJIMHUCTBIE MUHEpAJbl, Pa3JIMYHBIC KEJIE3UCThIE COeAuHEHHs. Bo BTOpoM ciyuae
MUHEpasibl (POPMHUPYIOTCA B MPOLECCE BBINAJACHUS XUMHYECKUX OCAJKOB W3 BOJHBIX
pPacTBOpPOB (TaJIUT, CUIBBUH U JIP.).



Meramopduueckuii mporecc. [1og Bo3aelicTBUEM BBICOKMX TEMIIEpaTyp U JaB-
JICHUH, Ha HEKOTOPOH TIIyOMHE B 36MHOU KOpE€ MPOHMCXOAUT MPeoOpa3oBaHUE paHEe
oOpa3oBaBIIKXCcs MUHEPATIOB. OHU M3MEHSIOT CBOE IIEPBOHAYAIBHOE COCTOSIHUE, I1e-
PEKPHUCTAIUIM30BBIBAIOTCS, MPUOOPETAIOT MJIIOTHOCTh, MPOYHOCTh. B pe3yibTare 00-
pPa3yroTCs TaKue MUHEPAJIbI, KaK poroBas 0OMaHKa, aKTUHOJIUT U JIp.

MuHepanbl Ki1acCUGUIIMPYIOT MO pa3HbIM MpPU3HAKAM, HAMPUMEp, UX MOXKHO
pa3zieIuTh Ha MOPOA00Opa3yIINe U PyAHbIE MUHEpabl. MOXXHO pa3fenuTb MUHE-
panbl o reHe3ucy. Ho B Takux Kiiaccu(PUKaMSIX MHOTO YCIOBHOTO, IOCKOJBKY He-
KOTOpbIE MUHEPAJIbI MOT'YT 00pa30BBIBATHCS U MPU IHAOTEHHBIX, U MPU IK30TCHHBIX
npoueccax. Hanbosnee mmpokoe pacrnpocTpaHeHUE MONy4YWIa XUMUYECKas KJIacCH-
duKalyss MUHEPAJIOB C BbIICJICHUEM CIIEAYIOIIUX KIACCOB (TPYIIN).

1 CamopoaHbie 351IeMEHTHI. B 3TOT Kitacc BXOASAT MUHEPAJbl, COCTOSIIIUE U3 OA-
HOTO XUMHUYECKOTO0 dJIEMEHTa, HAlpUMep, 30J10TO, cepa, Tpadur, anmas u Jp.

2 Cynbdunsl. K aTomMy Ki1accy OTHOCATCS COJIM CEPOBOJIOPOIHOM KUCIOTHI HaS,
a TAK)K€ MBIIIBIKOBUCTHIE, CYPbMSIHUCTBIE, CEJICHUCTBIE U TEJULYPUCTBIE COEAUHEHUS.
Mmuorue u3 cynbGUIO0B SBISIOTCS BOKHEUITUMHU PyJAaMH CBUHIIA, [IMHKA, MEH, Ce-
pebpa, CypbMbl, MOJIUOICHA ¥ IPYTUX METAILIOB.

3 l'anougHble COEUHEHUS. DTO MUHEPAIBI, SBJISIOMIMECS COJIIMU TaJlOUIOBO-
nopoaubix kuciaor HF, HCI, HBr u HJ. K ranougam otnocurcs okosio 100 munepa-
J0B, HauboJiee pacIpOCTPaHEHHBIE U3 HUX — I'aJIUT, CUIIbBUH, (PIIFOOPUT.

4 Oxcunbl U ruapokcubl. K 3ToMy Kitaccy OTHOCATCS MUHEPAJIbI, IPEACTABIISA-
olMe co00M COeTMHEHUS PA3IMYHBIX 3JIEMEHTOB C KHCIOPOJIOM WJIU C THJIPOKCHUIIb-
HOH rpynnoil. MuHepaibl 3TOro Kjiacca COCTaBIIAOT OKoJIo 17 % macchl 3eMHOM KO-
pHI (KBapil, Onaji, MarHeTUT, FTeMaTUT, TUMOHUT, KOPYH]T U Jp.).

5 KapOGonatsl. K MuHEpasbl 3TOro Kiacca OTHOCSITCS COJI YTOJIbHOM KUCIOTHI.
JIisi HUX XapakTepHa CIOCOOHOCTh BCTYMHaTh B PEAKIUIO C COJITHOM KHCIOTOM.
Haubonee pacnpocTpaHeHbl KaJIBIUT, MarHE3UT, JOJIOMUT, CUJIEPUT H JIP.

6 Cynbdarel. MuHepasbl 3TOro Kjiacca SIBISIOTCS COJSIMU CEPHOM KHUCIOTHI.
HaunOoubliee pacpocTpaHeHUE UMEIOT TUIIC U AHTUJPUT.

7 Boasdpamatsl. MuHepasioB 3TOro Kjlacca HEMHOTO, OHH MIPEAICTaBISIOT CO00i
COJIM BOJIb()PAMOBOM KHCIIOTHI.

8 docdatsl. MuHepabl 3TOro kiacca — coi pochopHoit KUcaoTsl (Ppochopur).

9 Cunukatbl. DTO HanboJiee pacpoCTPAaHEHHBIN KJlacC MHUHEPAJIOB, HAa €T0 J0-
JIF0 MPUXOIUTCS OKOJIO 75 % Macchl 3¢eMHOM KOpbl. CHIIMKATBI — TJIaBHENIIINE MOPO-
n000pa3yronie MUHepaibl. s CTpyKTypHOM pelieTKd MUHEPAOB 3TOro Kiacca
XapaKTEpPHO HAJIM4YME MOHHOW YeThIpeXBaJIeHTHOM rpynmbl [Si0]s. YCiIoBHO cuimka-
ThI Pa3ACJIAIOT HA FPYIIIbI: CBETIIOOKPAILIEHHbIE TOPO000pa3yomue (TojeBbie mIa-
ThI), TEMHOIIBETHBIC IOPOJ000PA3YIONINE, CIIOJbI, TJIMHUCTHIE MUHEpAJbl, THUI-
POCIOBL, IPOYNE CUITUKATHI.

Ilopaook npoeedenus pabomot
1 O3HaKOMHTHCSI C OCHOBHBIMH (PU3HUESCKIMHU CBOMCTBAMU MUHEPAJIOB.

2 V3yunTh npeAcTaBieHHbIE 00pa3ibl MUHEPAJIOB.
3 1o BbIIaHHBIM IIpenoiaBaTesieM 00pasiamMm U3y4uTh CBOMCTBA MUHEPAJIOB.



4 3anucaTh OCHOBHBIE JUArHOCTUYECKHUE CBOKWCTBA IPE/ICTABICHHBIX MUHEPAJIOB.

5 CaMOCTOATENbHO AMATHOCTUPOBATH JBa MOPOJ000paA3yIOIUX MUHEpaja, uc-
[0JIb3YsI METOJUYECKHE PEKOMEHJALMY JJIs IPOBEACHUS JIa0OPATOPHBIX padoT.

6 Ucnonp3ys onucanue GU3NIECKUX CBOWCTB MUHEPAIOB TaOmuIlLl 1.2, 3amosn-
HUTb Tabnuny 1.3.

OTtuer noyKeH ObITh aKKypaTHO O(OpMIIEH, COAep aTh Ha3BaHUE pabOThHI, ee
11€J1b, 3aM0JTHEHHYI0 Ta0JIUILY, BHIBOJI O TIPOJIETIaHHON padoTe.

Bonpocwt ona camokonmponn

1 Kakue ¢uznyeckue cBoiicTBa MuHepaioB Bl 3HaeTe?

2 YeM 00yCIJIOBIICH IIBET MUHEPAJIOB?

3 Uto Takoe cnailHOCTb?

4 Yrto Takoe LBET YepThl MUHEpAJIa?

S JlaWite omnpeiesieHUe MTOHITUIO MUHEPaI.

6 Kakue reomornyeckue nporeccsl 00ycaoBUIM 00pa3oBaHUE MUHEPAIOB?
7 KakoBO NpUMEHEHNE MUHEPAJIOB B PA3HBIX OTPACISAX MPOU3BOJICTBA?

8 UTo MOJI0’k€HO B OCHOBY KJIaCCH(PUKAIIMA MUHEPAJIOB?

9 HazoBuTe OCHOBHBIX ITPEACTABUTENIEN KaXKIOTO KJIacCa MUHEPAJIOB.
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2 JladopaTtopnasi padora Ne 2. OmnpegesieHne MarMaTH4eCKHX
TOPHBIX MOPOJ

Llenv pabomoel: 03HAKOMUTHCS C KPATKUMU CBEJICHUSIMH O MarMaTH4YeCKUX rop-
HBIX MOPOJIax; U3yYUTh CBOMCTBA MarMaTHYE€CKUX TOPHBIX MOPOJ (CTPYKTYpY, TEK-
CTYpY, IIBET U Jp.) MO KOJUIEKIIMOHHBIM 00pa3laM; OnpeaenTh HAMMEHOBAHUS BbI-
JAHHBIX 00PaA3II0B MArMaTUYECKUX TOPHBIX TTOPOI.

Maemamuueckue 2opHovie nOpoovl

["opHBIE IOPOABI NMPEACTABISAIOT NPUPOIHBINA arperar 0JHOro (MOHOMHHEpaJb-
HbIE) WM HECKOJbKUX (MOJIMMUHEPATbHBIE) MUHEPATIOB WIH CKOIUIEHUE 00JIOMKOB
nociequux. Kaxaoi nmopojie CBOMCTBEHHO M3BECTHOE MOCTOSHCTBO XMMUYECKOIO U
MUHEPAJIBHOIO COCTAaBa, CTPYKTYpPhI, @ UHOT/IA ¥ YCJIOBHI 3ajleraHusl B 36MHOM KOpe.
N3yueHnneM ropHbIX MOpoJ] 3aHUMAETCS HayKa nerporpadus.

[To ycnoBusiMm 00pa3oBaHus (T€HE3UCY) FOPHBIE TOPOJAbl YCIOBHO ACNATCS Ha
TPH KJIacca: MarMaTH4ecKue, 0caouHble, MeTaMmop(duueckue.

MarmatudyeckuMu (M3BEP>KEHHBIMU, SHJIOT€HHBIMU) TOPHBIMU MOPOJAMU Ha3bl-
BAIOTCSI TOPHBIE TOPOJBI, KOTOpbIE 00pa30BAMCh B PE3YJIbTATE€ KPUCTALIU3ALMU
Marmsl MpU €€ OCTHIBAHUH B HEAPAX 3€MJIM WM Ha €€ MOBEPXHOCTU. B 3aBHUCcUMOCTH
OT YCJOBHUH, B KOTOPBIX MPOUCXOANIO OXJAXKIACHUE M 3aCTHIBAHUE Marmbl, TOPHBIE
OpOABl JENSATCS Ha WHTPY3UBHBIC (TJIyOMHHBIC, IIIyTOHUYECKHE) U A Py3uBHBIC
(M3nUBILIKECS, BYJIKAHUYECKUE).

B 3aBucHMMOCTH OT TIyOMHBI 3aCTBIBaHUS Marmbl MOAPA3JEISAIOTCS Ha abuc-
caJibHbIE (3aCTHIBIIME HA OOJBINON ITyOMHE), T/Ie CO3/AaI0TCs OIaronpusTHBIE yCIIO-
BUSI I KPUCTA/UIM3ALUM, U TUMaOUCCabHbIC (MOTYTIyOMHHBIE), IJie¢ B TPEUIMHAX
3eMHOU KOpbI Ha HEOOJIBILION TITyOUHE UeT 00pa30BaHME KUIbHBIX MOPOJ.

B 3eMHOIT KOpe MarMaTU4ecKue Mopoabl COCTaBISIOT 95 % oOuieit Macchl rop-
HBIX TTOPOJ.

Knaccudukanuss MarmMaTU4ecKux IMOpOJ, KpOMe JACNIeHHUs Ha WHTPY3UBHBIE U
a¢(dy3uBHBIE, OCHOBaHA TaK)K€ Ha COACpPKaHWM B HHUX KpEMHE3eMa B IepecyeTe
Ha Si0;. B 3aBUCMMOCTH OT MPOLEHTHOTO COJEPKAHMS B MarMaTH4e€CKUX TOPHBIX
nopojiax SiO» oHM Jensarcst Ha Kucnble (6onee 65 %), cpenuue (65 %...52 %), ocHOB-
Hble (52 %...40 %), ynerpaocHoBHbIE (MeHee 40 %).

JIns kaxkaoW rpynnbl MarmMaTUYECKUX MOPOJ XapaKTEpPHbI CBOU OIPEIEICHHbIE
COOTHOIICHHS CBETJIBIX (KBapIl, MOJIEBHIC IIMATH) ¥ TEMHOIBETHBIX (OMOTHUT, ampu-
0O0JIbl, MUPOKCEHBI, OJMBUH) MHUHEPAJIOB, YTO, B CBOIO OYEpPElb, MPEAOINPEACISIET
OKpacKy MOpOJ. YJIbTPAOCHOBHBIE M OCHOBHBIE MOPOJbI, OOTaThle MarHe3MalbHO-
KEJIE3UCThIM MATEpPUAJIOM, BHE 3aBUCUMOCTH OT cr1oco0a 00pa3oBaHMsl, UMEIOT LIBET
OT TEMHO-3€JIEHOTO J0 YEepHOro. A KHCIbIE M CpelHHE MOpPOJbl, Oojiee Oorarbie
ATIOMOCHJIMKaTaMU (TTOJIEBBIMU IIIIaTaMU), OOBIYHO OKpAIlIeHbl B 00JIee CBETIIbIE Ce-
phbI€, 3eJIeHbIE M KpacHOBaThIe TOHA.

CBolicTBa OpPOJ 3aBUCAT OT OCOOEHHOCTEH WX BHYTPEHHETO CTPOCHHS U CIIO-
KEHUSI B MAaCCHBE.
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Ctpykrypa — OCOOCHHOCTH BHYTPEHHETO CTPOCHHS MOPOJIbl, 00YyCIOBICHHAS
dopMoii, pazmMepoM, KOJTUIECTBEHHBIM COOTHOIIIEHHUEM €€ COCTAaBHBIX YacTell — MH-
HepasioB. B MmarmMatudeckux mopoaax pa3iuyaroT psija CTPYKTYp, B YaCTHOCTH, 3€PHU-
CThIe (Pa3MMYHOW KPYIHOCTH), TUMTUYHBIE IS TIYOMHHBIX MOPOJ, MOTYKpPUCTAILIH-
YyecKkre (COBMECTHOE HaXOXACHUE KPUCTAILIOB U aMOP(HOTro CTeKIa) U CTEKJIOBATHIE,
TUTIAYHBIC JIS] U3JIUBUINXCS TIOPOJT U AAP.

Tekcrypa (cnojkeHHE) XapaKTepU3yeT MPOCTPAaHCTBEHHOE pACIOJIOKEHHUE Ya-
cTell mopoasl B ee oObeme. JIisi MarMaTH4eCKUX IMOPOJ| XapaKTEPHBI CIEAYIOIINE
TEKCTYpbl: MACCUBHAsI — PABHOMEPHOE, IUIOTHOE PACIIOJIOKEHUE MUHEPAJIOB; IJIAKO-
Basi — [0POa, CoJIeprKallas BUANMBIE TJIa30M IICTOTHI; II0JI0ocUaTasi — YepeJOBaHHE B
IOpOJIe YYacTKOB PAa3JIMYHOTO MHUHEPAIBbHOTO COCTaBa WJIM pPa3iMYHON CTpyK-
TYpBl U T. 1.

Marmatuyeckue MopoAbl XapaKTepU3yIOTCs ocoObIMH (opMaMu 3alieTaHusl U
CTpoeHHUsl. 3aCThIBasi HA 3HAYUTEIBHON IITyOMHE, HHTPY3UBHBIE IOPOJIBI 00pa3yeT Te-
Ja OONBUIMX Pa3MEpPOB — OATOJUTHI, JIAKKOJIMTHI, IITOKH, a MO TPEHIMHAM MOpPOJ,
B KOTOPBIE OHAa BHEIPSIETCS, TAKXKE KIIbI, Jalku. DPQy3uBHbIE MarMaTHIECKUE TO-
pOBI 00Pa3yIOT MOKPOBBI, TOTOKH.

Onucanue MarMaTU4eCKUX TOPHBIX MOPOJI MPUBEAEHO B Tabmuue 2.1.

Iopaook nposedenus padomot

1 O3HaKOMHUTBCS C OCHOBHBIMM CBOMCTBAaMU MarMaTH4E€CKUX FT'OPHBIX MOPOI.

2 Ilo BbIAHHBIM MpenojaBaTesieM o0pa3laM U3y4UTh BHEUIHHE MPU3HAKU Mar-
MaTUYECKHUX TOPHBIX OPOJ.

3 Wcnonb3ys cBeIeHHUs] 0 MarMaTUYECKHUX MOpojax U Tabmauny 2.1, onpenenurs
HaMEHOBAaHHE BBIIAHHBIX TPENOJaBaTeseM 00pa3loB TOPHBIX IMOPOJ, 3alOJTHHUTH
Tabnuiy 2.2.

OTtuer noyKeH ObITh aKKypaTHO O(OpMIIEH, COAep’aTh Ha3BaHUE pabOTHI, €e
11eJ1b, 3aM0JTHEHHYI0 TaOJIMITY, BBIBOJI O TIPOJIETITaHHON padoTe.

Bonpocwt ona camokonmponn

1 Kakue reosoruyeckue mnporecchl 00yCIOBWIM OOpa3oBaHUE MarMaTHUYeCKUX
TOPHBIX OpO?

2 KakoBO NpHMEHEHHE MarMaTU4YeCKHX TOPHBIX IOPOJ B Pa3HbIX OTPACIAX
IPOU3BOJICTBA?

3 Kakue knaccuukanum MarMaTH4eCKUX MOPOJT U3BECTHBI?

4 Ha kakue rpynmel OOAPA3JICISIIOTCS MarMaTUYeCKHWE IOpPOAbI MO COHEp-
xauuio S10,?

4 Kakue ¢popMbl 3asieraHust XapaKTePHBI ISl HHTPY3UBHBIX TIOPOJ?

5 Kakue dhopmbl 3asieranust xapakTepHbl 11 3pPy3uBHBIX OPO?
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3 JlabopaTopnas padora Ne 3. OnpenesieHue 0CaJ0YHBIX FOPHBIX
Nnopox

Llenv pabomoul: 03HAKOMUTHCS ¢ KPAaTKUMH CBEJACHUSIMH 00 OCaJ0YHBIX TOPHBIX
opo/jiax; U3yYUTh CBOMCTBA OCAJOYHBIX FOPHBIX MOPOA (CTPYKTYPY, TEKCTYpPY, LIBET
U JIp.) MO KOJUIEKIIMOHHBIM 00pa3iiam; ONpeeaIuTh HAMMEHOBAaHUS BbIJJAHHBIX 00pa3-
LIOB OCAJIOYHBIX TOPHBIX MMOPOJ.

Ocaoounvie 2opHvie nopoobl

OcafouyHble TOpPHBIE MOPOJIbI 00Pa3yOTCA U3 Pa3IUYHbIX OCAJKOB 00JIOMOYHO-
ro, OPraHUYe€CKOro, XUMUYECKOTO M CMEIIaHHOro cocTtaBa. HecMoTps Ha TO, 4TO
0CaJI0YHbIE MTOPOJIBI COCTABIISAIOT BCETO 5 % 3€MHOW KOpBI, 36MHasi MOBEPXHOCTh Ha
75 % cBoel mIoIaan MOKPbITA UMEHHO 3THMHU NOPOJaMH. XapaKTEpHbIMU MPU3HA-
KaMH OCaJIOYHBIX MOPO/ SIBISIIOTCS CIOMCTOCTh U (opMa 3ajeranus. bonbIIMHCTBO
0CaJI0YHBIX TIOPOJ] 3aJIETAaeT B BUAE IIACTOB, I CIIOEB.

CTpyKTypbl OCaJOYHBIX MOPOJ OYEHb Pa3HOOOpa3HbI. I PHIXJIBIX TOPOJ Xa-
pPaKTEepHBbI 00JIOMOYHBIC CTPYKTYPHI, 7Sl CIIEMEHTUPOBAHHBIX MOPOJ — OpPEKUYNUEBU/I-
Hble. [lopoasl, cocTosinme U3 XOPOIIO COXPAHUBIIUXCA OKAMEHEIBIX PAKOBHH, UME-
10T OMOMOP(HYIO CTPYKTYpY; MOPOBI, COCTOSIINE U3 OOJIOMKOB CKEJIETOB OpraHM3-
MOB, UMEIOT JAETPUTYCOBYIO CTPYKTYPY; CTPYKTYpa MOPOJ XUMUUYECKOTO MPOUCXOXK-
JIEHUs, KaK MPaBWIO, 3€pHUCTAs U T. 1. TekcTypa 0CaOYHBIX MOPOJ MOKET OBITh
MAaCCHUBHOM, CJIOMCTON, MAKPOIIOPUCTON, KABEPHO3ZHOM U JIP.

CymiecTByeT MHOTO KiaccuUKaiuii ocagouHbIXx TopoJ. B 3aBucumoctu ot
yCIIOBUI 00pa3oBaHUsl OCAJOYHbIE MOPOAbI MOAPA3ACISIOT Ha CIAEAYIOIINE TPYIIIbI:
00JIOMOYHBIE, OPraHOT€HHbIE, XEMOT€HHBIE U CMEIIAHHOTO TPOUCX 0K ICHHUS.

1 Obromounsie nopoodwl. Ilopoabl 0O0JIOMOYHOIO MPOUCXOMKIEHUS COCTOST U3
POJIYKTOB MEXaHMUYECKOTO pa3pylIeHHs] MarMaTUYeCKUX U MeTamMop(HuuecKkux mo-
pOJI, a TaKXkKe paHee 00pa30BABIIMXCS 0CAIOYHBIX TTOpoA. OOIOMOYHbBIE TOPOIBI Pa3-
JIEJSIFOT Ha PBIXJIbIE U CIIEMEHTHUPOBaHHBIC. PhIxiible 00JI0MOYHBIE MOPOJABI B TPH-
POAHBIX YCJIOBUAX MOTYT MOABEPraThCsA LEMEHTALMHU 32 CYET BEILECTB, BBIICISIO-
HIUXCS MUPKYJIUPYIOIMMU BOJIHBIMA PACTBOPAMH; B MOPHI MOKET BHOCUTHCS TbLIE-
BaThIi M IIMHUCTBIA MaTepuai. LleMeHT mo cBoeMy COCTaBy MOKET ObITh KpeMHeE3e-
MUCTBIM, JKEJIE3UCTHIM, U3BECTKOBBIM, TJIMHUCTHIM U 1p. KinaccupunupyroT 3TH 1o-
POJBI O pazMepaM 00JIOMKOB, CTENIEHU UX OKATAHHOCTHU, IIEMEHTAIIMM, MUHEPAJIOTH-
YECKOMY COCTaBY.

2 Xemozcennwvle nopoowvl. O6pa3zoBaliCh B pe3yJbTaTe BBINAJICHUS COJIEH U3 BOA-
HBIX PacTBOPOB JIUOO B PE3yJbTaTe XUMUUYECKUX PEAKIUHN, MPOUCXOASAIINX B 36MHOM
kope. OHM TOJpa3NeAI0TCS Ha CIEIyIolUe TPYIIbl: KapOOHATHBIE, KPEMHUCTHIE,
raJou/ibl, CEpHOKHUCIHBIE U Ip. K TakuM MOpoaaM OTHOCATCS Pa3IMYHbIE U3BECTHSKH,
JOJIOMHT, aHTUJIPUT, TUIIC, KAMEHHAS COJIb U JP.

3 Opeanocennvie nopoowvt. O0pa3yrOTCs B pe3yJbTaTe HAKOIIJICHUSI OCTATKOB Op-
raHU3MOB M PaCTeHMI Ha JHE BOjoeMoB. Hambosee pacnpocTpaHeHHBIMHA U3 HHUX SIB-
JISIFOTCS U3BECTHSKH, IMATOMUT, KJIayCTOOMONMUTHI (TOp(d, yrois) u Jip.
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4 Ilopoowvl cmeuwianno2o npoucxoxcoenus. JJoBOIbHO IMMPOKO PaCIPOCTPAHEHBI
y moBepxHOcTH 3emMiid. OOpa3yroTcs 4acTUYHO W3 OOJIOMOYHOrO0 Marepuana, a ya-

CTUYHO U3 OPTAHOTEHHOT'O WJIM XEMOT€HHOTO.
B tabnuue 3.3 npuBeaeHbl COCTaB U BayKHEUIIINE CBOMCTBA HEKOTOPBIX 0CAI0Y-

HBIX TIOPO/I.

Ta6muma 3.1 — Knaccudukanuys 06JIOMOYHBIX TIOPOJT

Pasmep Peixmmas mopona CuemMeHTHpOBaHHAS MTOPOJIA
OGIOMKOE HazBanue o v 0 v
, OBIIOMKOB KaTaHHbBIE TJIOBAThIC KaTaHHbIC TJIOBAThIe
MM 00JIOMKH 00JIOMKH 00JIOMKH 00JIOMKH
> 200 BanyHn (rmei0a) Banynnuk | ['bi0s1 Banynnbrit I'nei0oBas
KOHIJIOMepaT | Opekuust
40...200 ["asnpka (mebenp) | [Nameynuk [IleOenka Konrnomepar | bpexuns
2..40 I'paBuii (npecBa) | I'paBuiinuk | JpecBsnuk | ['paBenut Hpecsur
0,05..2 Ilecuannie Ilecox Ilecuanuk
0,005...0,05 | IIpuieBatbie AneBpur AneBponur
< 0,005 I'nmunucTeIe I'muna Aprumur

Ilopaook nposeedenus pabomot

1 O3HAKOMUTBCS ¢ OCHOBHBIMH CBONCTBaAMM 0CaIOYHBIX T'OPHBIX ITOPO/I.
2 Ilo BbIJIAHHBIM IPCIIOAAaBaATCIICM o6pa3uaM N3Yy4YHUTb BHCIIHUC ITPHU3HAKKN OCa-

JOYHBIX TOPHBIX MOPOJ.
3 OmnpenenuTh HAMMEHOBAaHUE BBIIAHHBIX MpenojaBareieM o0pa3lioB TOPHBIX
OpOA, 3amoJIHUTh Ta0muuy 3.2, UCHOJIb3Yysl CBEIEHUs 00 OCaJ0YHBIX MOpOAax

Ta0iune 3.3.

Tabnuna 3.2 — dopma onrcaHus 0CaI0YHBIX TOPHBIX MTOPOJT

Haume- Tun (o MI/IHG-V Ocv()60€ dopma
Hopamue | TPOUCXOXK- et | Crpykrypa | Tekctypa | paibHBIA | CBOWMCTBO, 3aje-
JICHUIO) COCTaB MIPU3HAK TraHus
1 2 3 4 5 6 7 3

OTt4er moimkeH OBITH aKKypaTHO o(opmIIeH, coaepKaTh Ha3BaHUE pabOTHI, ee
11eJ1b, 3aTI0JIHEHHYIO TaOJIMITY, BEIBOJI O TIPOJICIIAHHON paboTe.

Bonpocwt 0na camoxonmponsa

1 Kakue reosioruueckue mpouecchl oOyCIOBWIM 00pa30BaHUE OCAIOYHBIX TOP-
HBIX TIOpO?

2 KakoBO MpUMEHEHHE OCAJOYHBIX TOPHBIX MOPOJ B Pa3HbIX OTPACISIX MPOU3-
BOJICTBA?

3 HazoBute XapakTepHbI€ MPU3HAKU OCAJ0YHBIX MOPOJ.
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4 JlabGoparopHasi padora Ne 4. Onpenesienne Mmeramoppuueckux
TOPHBIX MOPOJ

Llenv pabomvl: 03HAKOMUTBHCS C KPATKUMHU CBEJIEHUAMH O METaMOp(UUYECKHUX
TOPHBIX MOPOJAAX; U3YUYUTh CBOMCTBA METaMOP(PUUECKUX TOPHBIX MOPOJ (CTPYKTYpY,
TEKCTYpY, UBET U JIp.) MO KOJUIEKIIMOHHBIM OOpa3liaM; ONpeaeuTh HauMEHOBAaHUS
BBIJIaHHBIX 00pa310B METAMOP(PUUECKUX TOPHBIX TOPOI.

Memamopghuueckue 2opnvie nopoot

Mertamopdudeckue mopoasl 00pa3yroTcs B 36MHOM KOpPEe M3 OCAT0YHBIX U Mar-
MAaTUYECKUX MOPOJ MOJ BO3JCHCTBHEM 3HAYMTEIBHOTO JIABJICHUS, BHICOKUX TEMIIC-
paTyp ¥ XMMHMYECKM aKTHUBHBIX BEIIECTB (Tra30B, MapoB, pacTBOpPOB). B pesynbrate
NpOSIBJICHUST MeTamop(u3Ma H3MEHSIETCS MUHEpAJIOTHMUECKUUA COCTaB MOPOJ, HUX
CTPYKTYpa U TEKCTYpPa, a CJIEAOBATEIBHO, U CBOMCTBA NMEPBOHAYAIIbHBIX MMOPOJ.

PaznuuaroT 1Ba OCHOBHBIX THIIA METaMOpP(HU3Ma TOPHBIX MOPOJI: KOHTAKTOBBIH,
MPOTEKAIOIINI MO AEUCTBUEM TEIUIA BBIACIISIIOIINXCS pACTBOPOB U ra30B U3 MArMBbl,
BHEJIPUBIIICICS B TOJIILY OCaJAOUYHBIX TTOPO/, U TITyOUHHBIN, WJIM PETUOHATBHBIN, MPO-
UCXOSIIINI B MIyOOKHX 30HaX 3€MHOW KOPBI MO BIUSHUEM 3HAUUTEIILHOTO JaBJe-
HUS ¥ BBICOKUX TEMIIEpaTyp.

[Ipu Meramopduzanuu TPUCYIIHME MarMaTMUYeCKUM M OCaJOYHBIM IOPOJIaM
dbopMBbI 3aeraHuss HepeaKo coxpaHstoTcs. KoHTakToBO-MeTaMOp(OUUECKUMH TTOPO-
JlaMU SIBJISIFOTCSI POTOBUKH, CKapHBI. B pe3yibraTe NMpOsBICHUS PETMOHAIBLHOTO MeE-
tamMopdu3Ma 00pa3yrTCs KPHCTAUIMYECKHE CJAHIBI, KBapIUThI, MpPaMOpHI,
THEMCHI U JIp.

B obOmem ciaydae aeiictBue mporeccoB MeTamopdu3Ma Ha MarMaTHYeCKUE |
0CaJI0OYHbIE TOPHBIE MOPOJBl MPUBOAUT K Pa3IMUHBIM pe3yibTaTaM. Metamopdusa-
Ml MarMaTUYECKUX MOPOJ, KAK MPABUIIO, YXYJIIAET UX CTPOUTEIbHBIE CBOWMCTBA,
BO3HHUKAET CJAHIICBATOCTh, aHU30TPOIIHS CBOMCTB, TPEIIMHOBATOCTh. MeTaMopdu3a-
I[Ms OCAJ0YHBIX MOPOJ], HA0OOOPOT, OOBIYHO YJIYUIIAE€T UX CTPOUTEIIHHBIE CBOWMCTRBA,
MOPOJbl CTAHOBITCA MACCHUBHBIMH, PaBHOMEPHO-3€PHUCTBIMH, HE Pa3MOKaro-
MU B BOJIE.

B Ttabmune 4.1 mpuBeIeHBl COCTaB U CBOMCTBA HEKOTOPBIX MeTamopduye-
CKHUX TIOPO/I.

Ilopaook npoeedenus pabomot

1 O3HaKOMUTBHCS C OCHOBHBIMH CBOMCTBAaMHU METaMOP(PHUUECKUX MOPO/I.

2 Tlo BeIIaHHBIM TIpemnojaBaTesieM o0pa3liaM M3y4YUTh BHEIIHUE MPHU3HAKH Me-
TaMOP(QUUECKUX TOPHBIX MOPOJ.

3 Hcnonb3ys cBeaeHusi 0 Meramopduueckux noponaax tadmuusl 4.1, ompene-
JUTh HAaMMEHOBAHUE BBIJAHHBIX MpernojaBaresieM 00pa3lioB TOPHBIX MOPOJ, 3amoJ-
HUTb Ta0Omuiy 4.2.
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Tabnuua 4.2 — @opma onucaHusi METaMOPPHUUECKUX TOPHBIX TOPOA

Haumenona- Tun Crpyk- Tek- Munepanb- | Ocoboe CBOWCTBO,
HHUE (o mponc- | Iser Typa cTypa HBIM COCTaB IpU3HaK
XOXKIECHUIO) M yp p
1 2 3 4 5 6 7

OTtuer moimkeH OBITH aKKypaTHO O(OopMIIeH, coAepKaTh Ha3BaHUE pabOTHI, ee
1[€JIb, 3aM0JHEHHYIO Ta0JIMILYy, BHIBOJI O IIPOJIETIAHHON padoTe.

Bonpocwt 0na camoxonmponsa

1 Kakue reonoruueckue mporecchl o0yCIOBUWIM 00pa3oBaHue MeTamopduue-
CKHMX F'OPHBIX TOpOa?

2 KakoBo nmpuMeHEHHE MEeTaMOP(PUUICCKUX TOPHBIX MOPOJ B Pa3HBIX OTPACIAX
pOu3BOACTBA?

3 HazoBuTte xapakTepHbie MPU3HAKA METaAMOP(PUUECKUX TOPO/I.

5 JlaGopaTropHas padora Ne 5. IHocTpoenue
HHKEHEPHO-Te0JIOrHYeCKOro pa3pesa

Llenv pabomei: TMOCTPOUTH HHXKEHEPHO-TEOJIOTMUECKUN paszpe3 MO JaHHBIM
OYpOBBIX CKBaXHH.

TI'eonozuueckue paspeswvt (npoghunu)

['eonmornueckre KapThl, HE3aBUCUMO OT UX BUJIA, HE AAIOT MOJHOIO MpeJCTaBIIe-
HUS O CTPOEHUH y4acTKa 36MHOM KOpPbI B TOM WJIM MHOM Mecte. IIpeacraBinenue 3to
JIOTIOJTHSIETCS TEOJIOTUYECKUMHE pa3pe3amMu, WK IPOPUIIsIMH.

["eonoruyeckuii paspes — 3T0 BEpTUKAIBHOE cedeHue JacTu utochepsl. ['eono-
TUYECKUN pa3pe3 MOYKHO SICHO MPEACTABUTh, €CIIM MBICICHHO Pacce€ub BEPTUKAIBHO
9aCcTh 36MHOUW KOPBI M HAHECTU HA YEPTEXK B OMPEACICHHOM MaciiTade 0OHAKUBIITH-
€Cs HAaIUIaCTOBAHUS TOPHBIX MOPOJA. DTOT BEPTUKAIBHBIN pa3pe3 MOXKHO IMTPOBECTH B
T000M HAIpaBICHUU TPU TOPU3OHTAIHHOM 3aJleTaHWM IUIacTOB. Eciou rmiacTer
HAKJIOHEHBI, TO IIeJIeCOO0pa3Hee pa3pe3 CTPOUTH B HAIPaBICHUH, MEPICHIAUKYISP-
HOM K MpOCTUpaHuI0. ['eonornueckue pa3pesbl MO3BOJISIIOT M300pakaTh OTIOKEHUS,
KOTOPBIE HE BBIXOJST HA JTHEBHYIO MOBEPXHOCTh U MPUCYTCTBUE KOTOPBIX OMpPEaEIs-
€TCsl pa3BEIOYHBIMU BBIPAOOTKAMH U F€OPU3NUECKUMHU METOJIAMHU.

Pa3pe3bl MOTYT COCTaBIATHCS MO T€OJOTUUECKUM KapTaM WIIM HEMOCPEICTBEHHO
no Marepuanam Oypenus, mypdoBanus, reopu3znueckux padoT, MO OMUCAHUIO €CTe-
CTBEHHBIX OOHAKECHHI.

Pa3pe3 momxken cocTtaBisThCA B ompenereHHoM Maciitabe. CremyeT Bceraa
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CTPEMHTHCSI K TOMY, YTOOBI TOPU30OHTAIBHBIN U BEPTUKAIBHBIN MACIITa0bl T€0JIOTH-
YECKOT0 pa3pe3a ObLIM OJIMHAKOBBIMH. TaKoW pa3pe3 JaeT KapTHHY, MOJHOCTHIO CO-
OTBETCTBYIONIYIO JAeicTBUTEIbHOCTH. OTHAKO YBEIMUNBATHh BEPTUKAILHBIN MacTad
10 OTHOIICHUIO K TOPU3OHTAIIbHOMY MPUXOJUTCA B T€X CIIy4asix, KOrja HeoOX0AuMO
0TOOpa3uTh UHTEpEcytonme Gopmel penbeda. Hacto mpubEraroT K YMEHBIIICHHIO TO-
PU3OHTAIBHOTO MaciTada Mo CPAaBHEHUIO C BEPTUKAIBHBIM JIJIi YMEHBIIICHUS JJIUHbI
yepTexa.

[TocTpoeHre HaYMHAETCS C BBIUEPUYMBAHMS TOMOOCHOBBI — TOMOTPaPUUYECKOro
npoduiis o BEIOpaHHOMY HampapiieHuto. JlJis HaHeceHus: Tonorpauueckoro mnpo-
¢buis ¢ JeBOil CTOPOHBI JIMCTA MPOBOAUTCS BEPTUKAIBHBIN JIMHEWHBIA MaciiTad B BU-
1€ JIMHEWKU C ACJICHUSMH. DTO O0JIer4aeT COCTaBIICHUE U YTEHUE pa3pes3a. 3aTeMm
IIPOBOJISIT YCIOBHO 0a3UCHYIO (HYJIEBYIO JIMHUIO), paBHYIO JuiuHe nipoduiis. Hynesas
JVMHUS IPOBOJUTCS HUKE Hanbosiee HU3KOW TOUYKH pesbeda B BHIOPAHHOM CEYCHUH.
Ee M0oxHO TipoBeCcTH U Ha BBICOTE YCThSl TOM CKBAXUHBI, KOTOpPasi UMEET CaMyl0 HH3-
KYI0 a0COJIFOTHYIO OTMETKY.

Jluaus Tomorpadudeckoro mpoduas MPOBOIUTCS C TaKUM PACUETOM, UTOOBI
CBEpXY OCTAJIIOCh MECTO JJIsl HAIMCAHUS 3ar0JI0BKa, a BHU3Y — IS U300pakeHus reo-
JIOTUYECKOTO CTPOCHHs U odopmMiieHUs Mpoduis. 3aTeM Ha HYJICBYIO JIMHUIO HAHO-
CATCS B TOPU30HTAJIBLHOM MAacCIHITa0e PACCTOSIHUS MEXKIYy CKBOKMHAMU B COOTBET-
CTBUM C 3ajlaHueM. /3 HaHECEHHBIX Ha HYJIEBYIO JIMHUIO TOYEK (MCMOJIb3ysl BEPTH-
KaJIbHBI MaciTad nmpoduiisi) BOCCTAHABIMBAIOT MEPICHIUKYJISIPBI, IO CBOEH BEJH-
YUHE paBHbIC MPEBBIIICHUIO JAHHOW TOYKM HaJ OTMETKoW HylieBod nuHuu. Coenu-
HUB KOHIIBI NEPIEHAUKYJISIPOB TUIABHOW JIMHUEH, MOJyYaroT JUHUIO Tomorpaduye-
cKoro mpoduist. 3aTeM HAHOCSTCS OCEBbIE TMHUU CKBAKUH U ITYyp(dOB.

Ha npoBeneHHBIX OCEBBIX JIMHUAX CKBAKUH HEOOIBIIMMHU TOPU30HTAIBLHBIMU
MITPUXaMU OTMEUYAIOT CBEPXY BHU3 MOITHOCTH MPONICHHBIX CJIOEB, a PSAJIOM YKa3bl-
BalOT YCJIOBHBIMU OOO3HAUEHUSMH JUTOJIOTMYECKHI COCTAaB M BO3PACT KaXJIOTO
cinos. Muave roBopsi, Ha PO(HIIb HAHOCITCS B BEPTUKAIBLHOM MacIiliTade KOJIOHKH
CKBaXXMH B COOTBETCTBUU C JAHHBIMU OypOBOr0 >XypHaja. 3aTeM MNPUCTYHAlT K
YBS3KE pa3pes3a, K BbIACICHUIO TUTOJIOTUYECKUX TPAHUIL.

[TpousBoas yBS3KY, COCTUHSIIOT HEMPEPHIBHBIMU JIMHUSMH B OJTHO IEJ0€ KaXK-
JIBIA TIJIACT, BCKPBITBI B OTACIBHBIX BBIpaOOTKaxX. B mepByio odepennr YBS3BIBAIOT
HanboJyiee XapaKTepHbIC CJIOU, BCTPEUCHHBIC B HECKOJBKUX COCEIHUX CKBaKMHaX.
DTO BBIIEpKAHHBIC IUIACTHI MW MPOCIOWKH TOPHBIX MOPOJ, KOTOPHIMA MOTYT OBITH
[JIMHA, TOPP, Cynech MOpeHHas U T. . OHU CIy>KaT «PYKOBOSLUIUMIY», KOMOPHBIMIY
WIH «MapKUPYIOUTUMU» TOPU30HTAMH.

Ha Tex yuacTkax, riie mocTpoeHue pa3pe3a OCHOBAHO Ha MPEIOIOKEHUSX aB-
TOpa, TPAHUIBI MEXIY CJIOSAMH HAHOCSTCS TMPEINONIOKUTEIBHO (HM300paxaroTcs
mTpuxoBoil suHuer). Ecnu mopona, oOHapykeHHas B OJHOUW CkBakuHe (1rypde),
B COCEIIHEH OTCYTCTBYET, TO M300pakarOT €€ MOCTENIEHHOE BHIKJIIMHUBAHHUE K Cepe-
JIMHE PACCTOSHUS MEXK/Ty CKBaKMHAMHU UITU TIyphaMu.

Ha pa3pe3 HaHOCSAT OTMETKH YPOBHEW MOJ3EMHBIX BOJl U COCAUHSIOT UX B €U-
HYIO TyHKTUPHYIO JIMHHUIO ypoBHS. [locie yBsS3KM BCEX TUTOJOTUIECKUX TPAHHUIL CITO-
€B YYaCTKM MEXJy CKBOXMHAMU 3alITPUXOBBIBAIOTCS COTJACHO OOIIECTPUHSITHIM
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YCIIOBHBIM 0003HAYCHUSAM (JICTCH/IC).

Kpome Toro, Ha nmpoduiie MUIIyTCs WHACKCHI, KOTOPHIC YKAa3bIBAIOT HA BO3PACT M
MPOUCXOKJIECHUE TOPOJI.

Ocu OypOBBIX CKBOXKHH U ITyp(OB BEACIAIOTCS YETKUMH JTUHUSMU, a UX 3a00H
noauepkuBaroTca. CrnpaBa OT OCH CKBaKUH MPUBOJATCS aOCOMIOTHBIE OTMETKH IO-
JIOIIIBHI IJIACTOB, a CJIeBa — OTMETKH MOA3EMHBIX BOJI U JlaTa 3aMepa.

Homepa ckBakuH, UX aOCOJIFOTHBIE OTMETKH U PACCTOSIHUS MEXK]Yy COCETHUMHU
CKBaXMHAMM YKa3bIBAIOTCS MOJ pa3pe3oM. Homep ckBaKMHBI U aOCOJIFOTHYIO OTMET-
Ky €€ YCThsl MOJKHO yKa3bIBaTh U CBEPXY, HaJl JIMHUEH Tomorpaduueckoro mpoduis,
y BEPTUKAIBHBIX JTUHUM OCU CKBAKHH.

Pa3pes noamuceiBaeTcs BBepxy. Hanpumep: «HxkeHepHO-T€OIOTUUESCKUN pa3-
pe3 no juHuu ckBakuH 1-10». TyT e moa pa3pe3om, B CpeIHEH ero 4yacTu, yKa3bl-
BaIOTCS MacIITaObI.

Ilopaook nposeedenus pabomot

1 AHaNM3UPYIOTCS TEOJIOTUYECKUE JIaHHbIE, IO KOTOPBIM CTPOUTCS paspes, T. €.
yCTaHaBIUBAIOTCA 001I[ME 3aKOHOMEPHOCTH CTPOCHHSI paiioHa.

2 OmnpepensieTcss MaciiTad paspe3a. B OONbIIMHCTBE CydaeB TOPU3OHTAIBHBIN
U BEPTUKAIbHBIM MacimiTaObl JOMKHBI OBITh OJIMHAKOBHIMU W PAaBHBIMU MacII-
Taly KapThl.

3 Crpoutcst Tonorpadguueckuit npoduib. Pacronaraercs o Tak, 4To0bl KOHEI
JVMHUY, UMEIOIIMN 3anajHble pyMOBbI (3amaj, ceBepo-3amajl, Iro-3amnaj), HaXoauics
CJieBa, a KOHEIl C BOCTOYHBIMU pyMOaMH (BOCTOK, CEBEPO-BOCTOK, FOTO-BOCTOK) —
crpaBa. Ecnm pa3pe3 umeT MEpUIMOHAIIBHO, TO CEBEP pACIoJIaraeTcs Crpasa,
IOT — CJIEBA.

4 Ha Tonorpadudeckuii npoduib HAHOCATCS T€OJIOTHYECKUE IaHHbIE, T. €. Tpa-
HUIBI MEXK]Ty CTPATUTPAPUIECKUMU TTOAPA3ICTCHUSIMHU, U TUTOJIOTUYECKUE TAHHBIE.

5 TlpuctymarT K TOCTPOSHUIO COOCTBEHHO T'€0JIOTHYECKOTO pa3pesa, T. €. CO-
€UHSAIOT JIMHUSIMU BBIXOJIbI CJIOEB HA TTOBEPXHOCTh, YUUTHIBASL IIPU 3TOM OOIIUI Xa-
paKTep 3alieraHusi CI0eB (TOPU30HTAIbHBIA, MOHOKJIMHAIBHBIN, ckiaauateiii). Ecnu
UMEIOTCS JaHHbIE 00 AJIEMEHTaX 3aJleraHus M MX MOILIHOCTH, TO pa3pe3 CTPOUTCS C
Y4ETOM 3TUX JaHHbIX. [Ipy mocTpoeHun paspes3a Ha0 MOCTOSIHHO CIEIHTH 3a CTpa-
TUTpaUUEeCcKOil MOCIEeI0BATENLHOCTHIO CIOEB, HU B KOEM Ciyyae He JOIyCKas ee
HapyLICHUS.

6 Kaxxnplii cJIOl 3aKpaliMBaeTCs WK 3alITPUXOBBIBAETCS B COOTBETCTBUM C JIH-
TOJIOTHYECKUM cocTaBoM. Ha KaxIoM H30JMpPOBAaHHOM CJIO€ CTaBUTCS OYKBEHHOE
0003HaUYE€HNE BO3pacTa — UHJIEKC.

7 T'eonoruveckuil pa3pe3 CTPOUTCS HA OTIACIHHOM JIMCTE MUJUIMMETPOBOHN Oy-
Mmar#, oopmiseTcs, Kak Mmoka3aHo Ha pucyHke 5.1. [{ns moctpoenus paspesa uc-
MOJIb3YIOTCS Tabnuibl 5.1-5.3.
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Tabmuua 5.1 — YcnoBHbIe 0003HAYEHUSI TEHETHYECKUX THIIOB YETBEPTUYHBIX OTIOXKEHUH

HauMmeHoBanue OTIOXKEHUN Muanekc HaumeHoBaHue OTIIOXKEHUN Wnnekc
Bynkanudeckue o6pazoBaHus BO KomntoBuanbHbie cQ
Mopckue mQ BonortHeie hQ
TexHoreHHsle tQ D050BbIE vQ
OmoBUATIbHBIE eQ JleccoBbie LO
enroBranbHbie dQ DI0BUATBHO-JETIOBUAIIbHbBIE edQ
AJTIOBHANIbHBIC aQ Ornon3HeBbIe dpQ
[TponroBuaIbHBIC pO JlentoBranbHO-aJUTIOBUAIBHBIE daQ
JleqaukoBbIe (THSAUATBHBIC) g0 O3epHO-aJTIOBHAIBHBIC laQ
O3epHble (JIMMHUYECKHUE) e ConudmoKIOHHBIE sQ
droBHOIIIALMATIBHBIE (BOJHO- fe0O
JICTHUKOBEIC)

Ta6muia 5.2 — YcnoBHbIe 0003HAUYECHHS BO3pacTa TOPHBIX OPO (MHIEKCHI)
Opa (9parema) [lepuon (cucrema) HNunexc

Apxetickast AR

[Tporepo3orickas PR

[Taneozoiickas PZ KemOpwuiickmii €
OpnoBUKCKUi o
Cunypuiickuit S
JleBoHCKMi D
KameHHOYyTONMbHBIIM C
[Tepmckuit P

Meso3orickas MZ TpuacoBslit T
FOpckuit J
Menosoii K

Kaitno3oiickas KZ [TaneoreHoBbI P
Heorenossii N
YeTBepTUUHBIN 0

OTt4der moOmKeH OBITH aKKypaTHO O(GOpPMIICH, COIEp)KaTh Ha3BaHUE pabOTHI, ee
11eJ1b, BBIMIOJIHEHHBIN pa3pes, BBIBOJI O MPOJIEIaHHOM padoTe.

Bonpocul ona canokonmponn

1 Kakue reojoruueckue mporecchl o0ycaoBUiIn 00pa3oBaHUE FOPHBIX MOPOJI B
JAHHOM paiioHe?

2 T'opHbIe TOPO/IBI KAKOTO BO3pacTa BCTPEUEHBI B pa3pe3e?

3 KakoBa ouepeHOCTh HAIJIACTOBAHUS TOPHBIX MTOPOA?

4 OCHOBHBIE T€HETUYECKHUE THUITHl YETBEPTUUHBIX OTIOKECHUM U UX 0003HAUYCHHUSI
(MHAEKCHI) HA KapTax U pa3pesax.

5 Yto oToOpakaroT Ha MHKEHEPHO-TE0JIOTMIECKOM pa3pese?
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Hcxonnble AaHHBIE ISl MOCTPOEHUS MHKEHEPHO-T€OJOTMUYECKOTO pa3pe3a Io
BapUaHTaM JaHbl Ha pUcyHKax 5.2-5.15.

Bapuanr 1
Homep ckBaxuHbI 1 2 3 4 5 6 7

OTMETKA YCThsl CKBaXKUHBI, M | 212,2 216,8 216,0 214,8 2120 2140 2147

HammenoBanue
I'enesuc MOIIHOCTH CJI05, M
CJI0s1
PacturenpHbIit 0,3 0,3 0,3 0,3 0,3
CIION
Topd hQ 2.3 1,1
Meprenb 10 0,5 1,3 0,5
ITecok menkuit feO 2,5 0,8 0,9
I'nmuna 10 0,5 0,6
TIecox cpenueit|  fgQ 1,0 1,0 1,6 2.4 0,8 2,5 6,3
KPYITHOCTH
ITecok kpymnHbIT feO 0,8 1,2 1,5
ITecok menkuit feO 1,9 1,2 1,2
ITecox cpemueit|  feQ 2,0 4,0 1,2 2,5 2,0
KPYITHOCTH
Cyriech 12O 3,0
AJIEBpOJIUT J 2,9 7,0 3.8 5,6 2,5 2,3
VI'B, m 210,5 | 213,1 2132 | 2132 | 211,8 | 213,5 | 214,1
Pucynok 5.2 — VicxonHble TaHHBIE K BapUaHTY |
Bapuanr 2
Howmep ckBakKnHBI 1 2 3 4 5 6 7
OTMETKa YCThsl CKBOKUHBI, M | 249,8 247.5 245.8 248.0 2470 | 245,8 2448
HaunmenoBaHue
I'enesuc MoIIHOCTE CJI0S, M
CI10s1

PacturenvHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
clion
[Tecok pO 0,6 0,4
MBIJICBATHIN
Ilecok menkuit feO 2,8 1,0 2.3 3,2 2,0 2,4 1,7
Ilecok cpenHen
KpyIHOCTH feO 1,5 0,8 2,8 0,9
ITecok KpymHBIT 12O 0,9 0,8
Ilecok Menkuit 12O 1,7 1,5 3,3 1,2 4,5
['muHa 10 0,9
ITecox cpenueii|  fgQ 4,7 1,3 2,8 2,1
KPYITHOCTH
['paBuit feO 3,9
YI'B,m 2472 | 246,0 | 2452 | 244,77 | 244,77 | 2439 | 243,6

Pucynok 5.3 — McxoaHble JaHHBIE K BApUAHTY 2
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Bapuant 3
Howmep ckBaKuHBI 1 2 3 4 5 6 7
OTMETKa YCThsl CKBOKUHBL, M | 223,7 221,5 219.8 220,0 221,0 | 219,5 218.,0
HaunmenoBanue
I'enesuc MOITHOCTE CHIOS, M
CJ10s1
PactutennHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
(S0
[Tecok menkuit 12O 3,5 1,0
[Tecok pQO 0,3 0,5
MbLICBATHIN
ITecox MenKuiA feO 0,6 2.3 3,2 0,4
[lecok KpynHbIi fg0 0,7 0,8 1,0
CyTrJIMHOK 12O 1,0 1,3 1,7
ITecox cpenueit|  fgQ 5,6 1,2 0,6 1,7 2,6 1,7
KPYITHOCTH
I'nmuna 10 0,7 1,2
[Tecok Menkuit g0 1,0
ITecok cpenHen g0 3,2 3,5 3,3
KPYITHOCTH
["paBuii g0 1,0 0,8 3,2
Jlonomut T 2,6 1,7 5.3 4,7 3,0 1,0 9.0
M3BecTHIK C 0,5 1,4
VI'B,m 2203 | 2185 | 217,5 | 2174 | 2182 | 217,6 | 216,8
Pucynok 5.4 — MlcxonHble JaHHBIE K BapuaHTy 3
BapuanT 4
Howmep ckBaKuHBI 1 2 3 4 5 6 7
OtMmeTKa yCThsl CKBaKUHBL, M | 205,6 | 206,3 205.,0 207,0 208.,6 | 209,5 207,5
HaunmenoBanue
I'enesuc MOITHOCTE CHIOS, M
CJ10s1

PacturensHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
clion
[Tecok pQO 0,6
ITBLICBATHIN
[Tecox cpenueit|  fgQ 4,5 1,0 2,2 0,7
KPYITHOCTH
Ilecox menkuii feO 1,0 1,0 2,0 2,0
ITecok KpymHBIT 12O 1,2 1,3
Cyriech 10 3,2 4,5 1,5 1,1 0,5
CyTramHOK 10 1,0 1,3 1,0
I'ina 10 0,7 0,5
[Tecok mMenkuii g0 0,6 2,8
["paBuii g0 1,5 2,2 1,6 0,4
CyTJIMHOK g0 4.5 1,2 5,5 1,7 6,0 2,4 2,5
M3BecTHIK C 1,6 1,2 2,0 1,3
VI'B,m 202,1 202,7 | 202,0 | 203,5 | 206,2 | 206,7 | 205,6

Pucynok 5.5 — McxonHble JaHHBIE K BapUaHTy 4
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Bapuant 5
Homep ckBaKuHBI 1 2 3 4 5 6 7
OTMeTKa yCThsl CKBaXuHbI, M | 200,5 [201,7| 202,4 | 202,0 | 201,3 | 2004 200,9
HammenoBanue
I'enesuc MOIITHOCTh CIO0S, M
CI0SI
PacturennHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
(S0
ITecox pQO 0,5 0,9 0,4
MbLICBATHIN
Ilecox menkmii aQ 1,0 1,3 2,7 0,7 1,6 1,3 2,0
Ilecok cpenHei aQ 1,1 32 4,0 1,0 2,0 2,0
KPYITHOCTH
Ilecok Menkuit aQ 2,0
I'nmuna 10 0,4 0,8
ITecok KpyImHBIT feO 1,0 5,3 3,5 2,0 0,5 0,7
ITecox cpenueit|  fgQ 1,1 3,2
KPYITHOCTH
I'paBwmit 12O 2,8 3,1 1,6
CyrJMHOK g0 5,0 2,3 5,1 1,9 6,5
U3BecTHIK N 2,3 1,0 1,2
VI'B, m 1994 1199,0| 1987 | 199,1 199.2 | 199,0 199.,0
PucyHnok 5.6 — McxoaHble 1aHHbIE K BAPUAHTY S
Bapuanr 6
Homep ckBaknHBI 1 2 3 4 5 6 7
OTMETKA YCThsl CKBaXHUHBL, M | 205,5 206,3 205,0 207,0 206,6 | 206,0 207,3
HanmenoBanue
['ene3unc MOIIHOCTH CJI0SI, M
CJ10s1
PacturenpHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
CIION
IIecok pQO 1,0 0,6 1,2
MbLICBATHIN
ITecok menkmit aQ 1,6 3,0 1,6 4.5 2,2 3,0 1,8
[Tecox cpenueii|  fgQ 1,5 1,4
KPYITHOCTH
[Tecok mMenkuii fg0O 4,6 0,8 3.4
Ilecok KpynHbIH feQ 1,2 2.4 1,4 1,0 1,2 1,0
I'paBwmit 12O 1,7 2,1 2,6
Men K 2,2 2,2 1,0 2,2
W3BecTHAK D 5,2 2.4 3,5 4.2 1,0 2.9 4.5
VI'B, m 203,4 | 203,4 | 203,1 203,7 | 204,3 | 2043 | 2043

Pucynok 5.7 — MicxoiHbIe TaHHBIE K BAPUAHTY 6
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Bapuant 7
Homep ckBakHBI 1 2 3 4 5 6 7
OTMeTKa YCThsl CKBOKUHBI, M | 209,3 208.0 207.5 206,5 207.,5 207,0 208.3
HanmenoBanue
I'ene3nc MOIIHOCTH CJI0SI, M
CIIOs
PacturenvHbIi 0,3 0,3 0,3 0,3 0,3
clion
Topd hQ 1,0 2,0
Meprenb 10 1,2 1,8 0,6
ITecox Menmkumii 12O 5,5 2,2 2,0 1,5
TIecox cpenueii|  fgQ 2,0 3,0 3,0 1,0 2,0 1,3 4,3
KPYITHOCTH
I'nmuna 10 1,3 0,7 1,0
[Tecox cpenneit|  fgO 4,5 2,0 2,8
KPYITHOCTH
I"'paBuii fg0 1,6 2,5 0,4
CyTrJIMHOK 20 5,2 5,8 6,2 5,4 2,1 6,5
M3BecTHIK K 1,2 2.4
VI'B, m 208,2 | 2074 | 2072 | 206,3 206,5 | 2063 206,9
Pucynok 5.8 — cxogHble JaHHBIE K BApUAHTY 7
BapuanTt 8
Homep ckBakMHBI 1 2 3 4 5 6 7
OTMeTKa yCThsl CKBaXUHBL, M | 209,5 210,3 209,0 211,0 211,8 212,5 213,0
HaunmenoBanue
T'enesuc MOITHOCTE CHIOS, M
CI10s

PacturensHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
clIomn
Ilecok pQO 1,1 0,4 0,8
MTBIIEBATEIN
I'nmuna 10 0,6 1,4
ITecok aQ 1,8 2,5 1,6 4.6 5,3 4.7 2,4
MEJIKHM
ITecok aQ 0,5 1,2 1,1
KPYITHbBIN
[lecok cpenneit aQ 3,5 0,8 0,3 0,5
KPYITHOCTH
Ilecok aQ 1,5 1,8 1,3 2,8 2,2
MEJIKHM
['nmuHa fg0O 3,0 0,7 1,1
I'paBuii 12O 2,6 0,5 1,0 0,4
CyTJIMHOK 20 5,8 1,2 2,2 2,0 1,5 2,6 6,4
H3BecTHIK T 1,1 1,7 0,4
YI'B, m 205,0 | 205,3 206,6 | 207,1 207,5 | 2084 | 209,7

PucyHnok 5.9 — cxoHble 1aHHbIE K BAPUAHTY 8
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Bapuant 9
Howmep ckBaKuHBI 1 2 3 4 5 6 7
OTMeTKa YCThsl CKBOKUHBL, M | 250,4 2509 249.0 248.0 2485 2498 250,6
HaunmenoBanue
T'enesuc MOITHOCTE CHIOS, M
CJ10s1
PacturennHbIi 0,3 0,3 0,3 0,3 0,3
CIIon
Topd hQ 1,0 2,0
Meprenb 10 0.6 1,8 0,6
TIecox aQ 5,5 1,7 2,0 1,5
MEJIKHI
[Tecok cpenneit aQ 2,0 3,0 2,0 1,3 4,3
KPYITHOCTH
ITecox feO 1,5 0,7 1,0
KPYHHBIN
[Tecok cpenneit feO 3,2 0,5 1,1
KPYITHOCTH
[Tecoxk feO 0,5 0,7
KPYITHBIN
ITecok cpeaamit 12O 0,6 1,0 1,0 2,5
['paBuii g0 3.3 1,0 0,4
Men K 5,2 8,8 6,2 5,4 2,1 4.5
VI'B,m 2495 | 2498 | 2488 | 2478 | 248,0 | 2487 | 249,5
Pucynok 5.10 — VicxogHbie TaHHBIE K BApUAHTY 9
Bapuant 10
Howmep ckBayKUHBI 1 2 3 4 5 6 7
OTMeTKa YyCThsl CKBaXHUHBL, M | 240,1 24277 2414 | 240,2 239.6 | 238,3 236,5
HanmenoBanmne
T'enesuc MOIIHOCTh CIO0S, M
CJ0s1

PacturenpHbIit 0,3 0,3 0,3 0,3 0,3
CIION
ITecox cpenHen aQ 33 1,0 2,3 2,5 6,0
KPYITHOCTH
ITecox memkmit aQ 0,9 1,0 1,2
Ilecok cpeaHeit aQ 1,0 1,5 2,0
KPYITHOCTH
I'paBmii 120 1,1 1,5 1,7
CyrJMHOK g0 3,0
I'muna N 1,2 1,2 1,0 3,1 0,3
ApruuiuT P 5,7 1.4 9,7 5,0 2,0 3.8 3,0
VI'B, m 2387 | 2389 2374 | 236,3 | 2348

Pucynok 5.11 — Mcxonnbie nanHble K Bapuanty 10
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Bapuant 11
Homep ckBaKuHBI 1 2 3 4 5 6 7
OTMeTKa yCThsl CKBaXKUHbL, M | 280,7 | 281,2 | 2823 | 281,4 | 280,5 | 281,7 | 2823
HaunmenoBanue
I'enesuc MOINTHOCTE CI05, M
CIIOsI
PacturennHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0.3
CIIon
ITecok pQO 0,8 0,4 1,1
ITBLICBATHIN
ITecox menmkui e( 1,4 33 3,0 2,8 1,6 2,5 1,8
I'muna 10 0,4 0,6 1,0
Ilecox menkuii aQ 2,0 1,7 1,6
Ilecok aQ 1,1 1,2 0.5
KPYITHbBIN
[lecok  cpenuei aQ 0,5 1,8 35
KPYITHOCTH
ITecox menkui aQ 2.2 2,8 1,8 1,5
I'paBwmit aQ 1,1 0,7 3,0
I'nmuna 20 0,4 0,8 0,5 2,6
CyTrImHOK 20 6,4 2,6 1,5 2,0 2,2 1,2 5,8
N3BecTHIK D 0,4 0,7 5,3 1,1
VI'B, m 279,3 279 2794 | 279,3 | 278,7 | 278,8 | 279,5
Pucynoxk 5.12 — UcxonHble gaHHbIe K BapuaHTy 11
BapuanTt 12
Homep ckBaKuHBI 1 2 3 4 5 6 7
OtmMmeTKa ycThs ckBakunbl, M | 210,8 | 209,3 | 2084 | 2079 | 208,2 | 208,7 | 2092
HaumenoBanue
I'enesuc MOINTHOCTE CI05, M
CIIOsI
PacturensHbIi 0,3 0,3 0,3 0,3 0,3
clion
Topd hQ 1,1 0,9
Meprenb 10 1,0 0,8
Ilecox menkuii aQ 6,5 2,0 1,8 0,6 2,2 6.7
[lecok  cpenuei aQ 2,1 2,3 4.3
KPYITHOCTH
ITecok aQ 1,4 1,4 1,6 1,0 0,9
KPYITHbBIN
Ilecok  cpenneit aQ 1,0 1,2 1,5
KPYITHOCTH
I'paBuii p 2,0 5,3
I'muna p 3,5 1,2
AJIEBpOJIUT C 0,9 0.9 2.2
Meprenb D 3,8 2,2 6,8 2,4 2,2 2,0
VI'B,m 209.3 | 2083 | 207,8 | 207,5 | 207,7 | 207,8 | 208,0

Pucynok 5.13 — McxoaHble JaHHbIE K BapHaHTy 12
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BapuanTt 13
Homep ckBaKuHBI 1 2 3 4 5 6 7
OTMeTKa YCThsl CKBXKUHBL, M | 249.0 | 2492 | 248,0 | 247,0 | 246,8 | 246,7 | 247,1
HaunmenoBanue
I'enesuc MOINTHOCTE CI05, M
CIIOsI
PacturennHbIi 0,3 0,3 0,3 0,3 0,3 0,3 0,3
CIIon
Tlecox aQ 0,7 0,7 0,8
ITBLICBATHIN
Ilecox menkmii aQ 2,1 1,3 1,4 0,7
ITecok aQ 1,1 1.4 1,9 1,9
KPYIHBIN
ITecok aQ 3.8 43 2,2
CpeaHUI
Ilecox menkmii aQ 1,6 1,5 1,7 1,2 1,2 0,9
ITecok aQ 4,2 1.9
CpeHUH
ITecox aQ 1,2 0,9
KPYIHBIN
I'paBuii 20 2,6 1,5
CyTJIMHOK 20 4.4 5.2 6,1 7,1 39 2,7 1,5
M3BecTHIK C 2,0 2,7 2,5 0,7 4.3
YI'B, m 246,0 | 2454 | 2449 | 2448 | 243,8 | 2428 243
Pucynoxk 5.14 — McxonHble faHHbIE K BapUaHTy 13
Bapuant 14
Howmep ckBakKMHBI 1 2 3 4 5 6 7
OtMeTka ycTbs ckBakuHbl, M | 201,8 | 202,5 | 202,7 | 204,3 | 205,1 202,6 | 201,2
HanmenoBaHue
I'enesuc MoONTHOCTE CI05, M
CI10s1
PacturensHbIi 0,3 0,3 0,3 0,3 0,3 0,3
clion
CyrJMHOK vQ 0,8 1,2 1,4
ITecok aQ 1,4 2,1 2,8 2,6 1,4 1,0
KPYIHBIN
Ilecox menkwmit aQ 3,6 0,8 1,5
IIecok aQ 0.4 1.4 0,5 1,2
CpeIHUH
IIecok aQ 2,5 1,7 1,6
KPYHHBIN
I'ina 20 0,5 1,7 2,1
['paBuit g0 1,6 1,1
CyTrImHOK 20 3,7 4.2 6,1 7,3 6,4 5.8 2,3
M3BecTHIK D 1,1 32
VI'B, m 200.4 | 2003 199.9 | 200,6 | 201,7 | 200,5 199.,0

Pucynok 5.15 — McxoaHble JaHHBIE K BapuaHTy 14
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6 JlabopaTopHasi padora Ne 6. IlocTpoenne KapThl THAPOU3OTHIIC

Llenv pabomul: TOCTPOUTH HA TONOTrpaUUECKO OCHOBE KapTy TUIAPOU30THIIC;
Ha KapTe BBIICTUTh YYaCTKH C TTTyOMHOM 3aJIeraHusl YPOBHSI TPYHTOBBIX BOJ] MEHEE 2 M.

Kapmut zuopousozunc

KpoMe 001X reogoruuyeckux U MHAKEHEPHO-TEOJOTUUECKUX KapT, B MPAKTUKE
WHKEHEPHO-T€OJOTMYECKUX M3BICKAHWN MPUXOAMUTCS COCTABIATH KapThl U pa3pesbl,
MO3BOJISIIOLIME OLICHUBATh THIPOTE€0JIOTMYECKUE 0COOEHHOCTH MECTHOCTH.

[To cBoemy cojepKaHUIO TUIPOTEOJIOTMUYECKUE KapThl BeChbMa PazHOOOpa3HbI,
T. K. OTPa)XaroT CJIOKHOCTh THAPOTEOJOTrHYECKUX YCIOBUN U YJIOBJIETBOPSIOT pas-
JUYHBIM LEJISM, MPECcIeayeMbIM MPU UCCIEAOBAHUM MOJ3EMHBIX BoA. Tak, ruapo-
TeOJIOTUYECKHUE KAPThl MCIIOJIB3YIOT NP BBISICHEHUU BO3MOXXHOCTEH BOJIOCHAOKEHHS,
OpOIICHHS WM OCYIIEHUS TEPPUTOPUHU, a TaKKE B IENsIX OOpPHOBI ¢ KapCTOBBIMH
npoBajaMy U OMOJ3HSMU. BBIIENAIOT ABa BHUJIa TUAPOTEOJIOTHMYECKUX KapT: KapThbl
bE30METPUUECKON MTOBEPXHOCTH HAMOPHBIX BOJ (TUIPOU30IbE3bI) U KAPThI TOBEPX-
HOCTH I'PYHTOBBIX O€3HANOPHBIX BOJ (TUAPOU30THUIICHI).

KapTbl ruapou3orunc u3 AByX BUIOB CIECHHAIBHBIX THAPOTEOJIOTHYECKUX KapT
JUIS. MTHKEHEPHBIX 1ieJied MMEIOT HauOOJIBIINI MHTEPEC U MPAKTUYECKOE 3HAUYCHUE.
Takue KapThl XapaKTepU3yIOT MMOBEPXHOCTh TPYHTOBBIX BOJI, T. €. IOBEPXHOCTh Mep-
BOTO OT MOBEPXHOCTH 3€MJIM BOJOHOCHOTO TOPU30HTA, BBIACPKAHHOTO MO TUIOLIAIH.
NMeHHO ¢ 3THUMM BOJAaMHU dYallle BCEro MPUXOJIUTCS CTAJIKUBATHCA B IpaKkTUYe-
CKOM paborTe.

['pou3orurcel NpejacTaBisiioT coOO0N JTUHUU, COSTUHSIONINE TOYKH C OJUHA-
KOBBIMU a0COJIFOTHBIMU WJIM OTHOCHUTEIBHBIMU OTMETKAaMU YPOBHEH HEHANOPHBIX
TPYHTOBBIX BoA. ['mapoumsoruncel garoT penbed 3epkaia Oe3HAOPHOTO BOJOHOC-
HOT'O TOPU30HTA.

JInst mocTpoeHus KapThl TUIPOU3OTUIIC 3aMEPSIOT YPOBHU I'PYHTOBBIX BOJ B Psi-
JIe TOYEK Ha TJIOMIAN PAaCIpOCTpaHEHUsS TOPU30HTA (B IIypdax, CKBaKHHAX, KOJIOI-
I[aX, MCTOYHHMKAX, IMOBEPXHOCTHHIX BOJI0eMax). TOYHOCTh MOCTPOCHHS OyIET TeM
OoJibllle, YeM rylie HaOroaTeabHas CETh. 3aMephl MPOU3BOISAT B BO3MOXKHO Ooiiee
KOPOTKUM OTPE30K BPEMEHHU, T. K. YPOBEHb T'PYHTOBBIX BOJ HE OCTAETCS MOCTOSH-
HbIM. KapTy THAPOU30TUIIC MOXHO COCTaBJSATH IO Pe3yjbTaTaM OJHOBPEMEHHBIX
WK O1M3KKUX 1o BpeMeHu (1—2 aHs) 3aMepoB, a TakKe M0 pe3yjbTaTaM Ce30HOB Iro-
na. Haubonbiiee 3HaueHHME HMMEIOT KapThl U1 MEPHOJOB Hambojee HHU3KOro U
HanOoJIee BEICOKOTO MOJIOKEHHSI 3€pKajia TPYHTOBBIX BO/I.

[Tpu BBITIOIHEHUH PA3BEIOYHBIX PabOT MpoOypeHo 12 CKBa)KWH, PaCIIONIOKEH-
HBIX B IJIAHE B yrjax KBaJpaTHOM CETKH, KaKk MOKa3aHO Ha pUcyHke 6.1, Ha paccTos-
HUU 25 M Jpyr oT Apyra. B Tabnuie 6.1 nmpuBeneHbl aOCOMIOTHBIE OTMETKUA YCTHEB
CKBO)XHH (B YUCIIHUTEINE) U PE3yIbTaThl OJJHOBPEMEHHOTO 3aMepa IiIyOWH 3ajeraHus
YPOBHEHN I'PYHTOBBIX BOJ (B 3HAMEHATEE).

Hcmons3ys 3T TaHHBIC, TOCTPOMTE Ha TOomorpaduueckoil OCHOBE KapTy THIpO-
n3orurc Macmrada 1:500, npuHsIB cedeHre TOPU3OHTANIEH U TUAPOU3OTHUIIC yepe3 | M.
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Ha xapre BbiienuTe y4acTKu ¢ TITyOWHOM 3aeTaHusl YPOBHS TPYHTOBBIX BOJ MEHEE 2 M.
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Tabmuua 6.1 — AGCOMIOTHBIE OTMETKH YCThEB CKBa)KHH (B UMCIINTENE) U INIyOWH 3ajeranus

YPOBHEU I'PYHTOBBIX BOJI (B 3HAMEHATEIIE)

Baprant Homep ckBaXKMHBI
1 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12 13
1 124 | 11,3 1 10,6 | 10,5 | 13,0 | 12,5 | 123 | 124 | 153 | 14,2 | 13,7 | 13,3
39 | 24 1,5 1,8 | 3,2 | 20 1,7 | 28 | 3.2 1,3 104 | 23
2 13,6 | 13,1 | 12,5 | 124 | 16,7 | 15,1 | 144 | 13,5 | 18,2 | 183 | 18,2 | 17,0
36 | 28 | 20 1,7 | 3,6 | 3,2 1,1 04 | 1,3 | 42 | 3,1 | 2,0
3 13,2 | 12,5 | 12,0 | 11,7 | 152 | 14,0 | 13,6 | 13,3 | 18,8 | 18,0 | 17,3 | 17,2
41 129 | 24 | 35 142 |20 | 1,2 | 33 |50 ] 42 ] 36 | 52
4 10,3 | 9,1 84 | 7,5 | 10,6 | 103 | 95 | 9,1 | 133 [ 122 | 11,2 | 10,5
42 | 43 | 26 | 20 | 38 | 34 | 23 1,5 | 3,6 | 32 1,3 102
5 9,1 82 | 76 | 7,5 10,1 | 95 | 94 | 92 [12,0 | 11,3 ]| 10,5 | 10,3
43 | 2.5 1,6 | 20 |32 24 | 1,8 ] 25 ] 32 1,7 1 0,8 | 23
6 10,6 | 10,1 | 95 | 9,6 | 132124 | 11,5 ] 10,5 | 15,6 | 15,3 | 15,1 | 14,3
36 | 30 | 23 1,5 | 35 | 32 1,1 02 | 33 | 40 | 29 | 24
7 10,1 | 95 | 94 | 96 | 11,2 1123 [ 10,5 ] 10,3 | 153 | 154 | 143 | 144
3,66 | 2,1 1,5 125133109 02 ] 23] 42| 32 1,9 | 4,1
8 152 | 157 | 16,7 | 17,5 | 142 | 143 | 154 | 150 | 10,3 | 10,5 | 11,2 | 12,3
35 125 | 36 | 54 | 41 | 22 | 30 | 44 | 22 | 03 1,4 | 32
9 15,7 1 16,6 | 17,5 | 18,2 | 17,3 | 15,0 | 152 | 154 | 10,5 | 11,2 | 12,3 | 134
22 | 3,7 | 53 [ 54 [21 128 1443310209 ] 3235
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OxoHuaHue TadIuIEI 6,1

1 2 3 4 5 6 7 8 9 10 11 12 13
10 85 [ 91 100 10,5] 10,8 | 11,3 | &5 | 11,8 | 12,6 | 13,1 | 9,2 | 13,1
26 | 1,7 | 43 | 41 | 32 109 | 29 |62 | 55 ] 65 | 35| 66
11 69 | 81 | 102 ] 95 | 79 [ 63 | 67 | 79 | 95 | 48 | 32 | 65
22 | 33 |43 | 38 | 66 | 47 | 24 | 13 | 27 | 26 | 15 1,4
12 11,31 98 | 120 | 144 | 12,8 [ 12,5 | 13,3 | 14,6 | 12,8 | 13,5 | 15,2 | 16,3
3.8 19 [ 18 | 32 | 50 | 24 |22 |28 |29 |37 |44 | 40
13 16,2 | 14,5 | 124 | 10,7 | 14,6 | 13,1 | 11,6 | 12,3 | 13,5 | 13,2 | 13,3 | 13,2
29 123 [ 23 |23 [ 20 ] 16 | 1,6 | 36 | 1,8 1,7 | 2,1 | 2,7
14 133 1122 123 | 13,1 | 1266 | 98 | 11,1 | 114 | 11,7 | 88 | 88 | 104
2,1 1,8 19 | 2,1 | 22 |1 05 | 25 | 2,7 | 2,2 1,0 | 1,2 | 2,7

IHopaook nposedenus padomot

1 B 3aganHoM Maciitabe HaHOCST Ha KapTy IJIaH PaclojioKeHUsl CKBaXKUH, 000-
3Hayasd uX KpyXkamu quamerpoM 2 MMm. CiieBa OT KaKI0M CKBaKUHbBI 3aMUCHIBAIOT €€
HOMeEp, CIIpaBa B YMCIUTENE — aOCOIIOTHYIO OTMETKY YCThs, B 3HaMeHarelie — abco-
JIOTHYIO OTMETKY YPOBHSI TPYHTOBBIX BoJl WL. AOCONIOTHYIO OTMETKY YPOBHSI IpyH-
TOBBIX BOJ B K&X/I0W CKBa)KMHE BBIYHMCIISIIOT KaK PA3HOCTh MEXKYy OTMETKOM yCThs U
rryOuHou 3aneranus VI'B.

2 Jlanee myTeM MHTEPIIONSIUN MEXTYy aOCOMIOTHRIMU OTMETKAaMH YCThEB CKBa-
’KUH HAHOCSIT TOYKHU C a0COJIFOTHBIMA OTMETKaMH, paBHBIMH I11€JIOMY 4HciTy (TI0 3a7a-
HUIO CEYEHUE TOPU3OHTANIEH U rujiponsorunc yepe3 1 m). CoeAMHUB TOUKHU C OJNHA-
KOBBIMU OTMETKaMH IIJIAaBHBIMU JIMHUSIMH, TTOJY4Yal0T TOPU3OHTANN penbeda (Ha pu-
cyHke 6.1 0003HaueHBI TOHKHUMHU JIMHUSMH ).

3 AHANOTUYHO MYyTEeM HHTEPIIOJSAIUN HAXOMSIT TOYKH C aOCONFOTHBIMH OTMET-
kamu YI'B. CoeTMHUB TOYKH C OJUHAKOBBIMH OTMETKaMH Y/ B TIaBHBIMH JTUHUSIMU,
MOJIyYUM TUJIPOU3OTHUIICH (Ha pucyHke 6.1 — xkupnble JunuM). [Ipu coctaBieHuun
KapThl TUJIPOU3OTUIIC HEJIB351 MHTEPIOJIUPOBATh MEXKIY TOUKAMH, PACTIOJIOKEHHBIMU
10 Pa3HbIE CTOPOHBI TOBEPXHOCTHBIX BOJIOTOKOB U BOJIOEMOB.

4 Jlns BBIZICTICHUSI YYAaCTKOB C TIyOWHOU 3aneranust Y/'B meHee 2 M HaxomAsT
TOYKHU MEPECEUCHHS] TOPUZOHTAIICH U TUAPOU3OTHIIC C Pa3HOCTBIO OTMETOK 2 M. JIu-
HUSl, IPOBECHHAS Yepe3 ITU TOUKH, — Thjipon3obdara — Oyaer rpanuneit yyactka. Ha
pucysnke 6.1 ruapomsobaTa MmokazaHa IMyHKTHUPHOW JIMHUEH, a y4acTOK C TIIyOWHOMN
3ajeranust YI'B MeHee 2 M 3allITPUXOBaH.

S T'maporeonoruyeckas Kapra CTPOUTCA Ha OTIEJIIBHOM JINCTE MUJUIMMETPOBOU
Oymaru, oopmisercs, Kak moka3zaHo Ha pucynke 6.1. J[ns moctpoenus paspesa uc-
MOJIB3YIOTCS TaHHBIE U3 Ta0IuIbI 6.1.

Bonpocul ona camokonmponn
1 Kakue cymecTByOT ruIporeoaornyecKue KapThl?

2 Yto Takoe KapTa ruIpOU30THUIIC?
3 Kak cocTaBisitOTCA KapThl TUAPOUZOTHUIIC?
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