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1. [TopomooOpa3zyrone MuHEpaabl. MarmaTudeckue U MeTaMopUIECKUE TOPHBIE TTOPOIbI
PaccmaTpuBaembie BOTIPOCHI:

e ONpEEICHNE U ONKMCAaHNE MUHEPAIOB KaK COCTaBHBIX YacTel TOPHBIX MOPOJI;

e MarMaTH4YeCKHe FOpHBIC TOPOJbI, KiIacCU(UKAIMS U UX BaXKHEHIIIHE 0COOEHHOCTH;

e MeTamMop(duUecKue TOpHBIEC MOPOIbI, KITacCH(pUKAIUSA U MX BAXKHEHUIIINE 0COOCHHOCTH.

1.1. TTopogoobpa3zyrorye MUHEpaIIbl, UX GU3NIECKUE CBOWCTBA, KiIaccu(uKaius
Munepasbl, BXOJSIINE B COCTaB TOPHBIX MOPOJ B KoyinyecTBe Ooibiie yeM 1%, Ha3bIBaloTCs
OPO1000Pa3yIOIINMHU.
DopMbl HAX0:KAeHHS MUHEPAJIOB B IpUpoje
1). Kpucramisl — npaBHIbHBIE MHOIOIPAHHUKH:
KBapIl — MPU3MbI, 3a0CTPEHHBIE K BEPXY;
MUPHT, TATUT — KPUCTAJUTU3YIOTCS B BUJIE KYOOB;
cimo/1a, TpaduT — BBITSHYTHIE B IBYX HAlpaBleHUsX (IJIOCKHE, TUCTOBAThIC, YeHTyiHyaThble).
2). Ipy3sl — (C TPEYECKOro MIETKa) — CPOCTKU MHHEPAIOB, KPUCTAIUIBI BRIPACTAIOT HA KAKOM-
1100 OCHOBE.
3). 3emuiucThie MacChl (ITMHUCTBIE MUHEPAJIBI).
OcHoBHasi Macca MUHEPAJIOB UMEET KPUCTAJUIMUECKOE CTPOCHHE, KOTOPOE BIUSET HAa UX QopMmy,
MPOYHOCTh. [[pOYHOCTH — 3aBUCUT OT TUTIA CTPYKTYPHBIX CBSI3€H PEUISTKH — NOHHAS,
KOBaJICHTHAs, METAJJINYECKast, BOJAOPOIHAS, MOJIEKYJIsIpHAsL.
Pu3nyecKue CBOKMCTBA MUHEPAJIOB

Kaxxprit MuHEepas uMeeT onpeneieHHble Gu3ndeckue CBOMCTBA. [ TaBHEHIIUMH U3 HUX
SIBIISIFOTCS: BHEIIHSIS (hOpMa, ONTUYECKUE XaPAKTEPUCTUKH (I[BET, MPO3PAYHOCTh, OJIECK),
MOKa3aTelH TBEPAOCTH, CIIAafHOCTb, U3JIOM, INIOTHOCTb.
Buewmnsaa ¢popma munepanoB pazHooOpasHa. B mpupoaHbIX yCIOBUSAX OHM Yallle BCEro
NpUOOPETAIOT HENMPABUIILHBIE OUEPTAHHUSL.
LJgem 11 0O9€Hb MHOTUX MHHEPAJIOB CTPOTO MOCTOsIHEH. VX YCIIOBHO pa3leNsifoT Ha CBETIIbIC
(KBapI1, OJIEBBIC MITATHI, THIIC, KAJIBITUT U JIp.) U TEMHBIE (pOroBas oOMaHKa, aBTUT U JIp.).
IIpo3paunocms — cHIOCOOHOCTH MHHEPAJIOB IIPOITYCKATh CBET. BBIACNSAIOT TPH TPYIIIIBI
MHUHEPAJIOB: MPO3payHbie (KBapI], MyCKOBHUT | JIp.), TOJYIIPO3padHble (TUTIC, XAIIESIO0H U Ap.) U
Henpo3pavyHble (MUPUT, rpaduT U Ap.).
breck — cnocoOHOCTh TOBEPXHOCTH MUHEPAIOB OTPaXKaTh B pa3IMUHON cTerneHu Oieck. bieck
MOKET OBITh METAJUTMYECKUM U HEMETAJUTMYECKUM, KOTOPBIN B CBOIO OYEPEIb MOKET OBITh
CTEKJITHHBIM (KBapll, CUJIMKATHI), )KUPHBIM (TaJIbK), IIIEJIKOBUCTHIM (CEJIEHUT, acOECT) U T.JI.
Teepoocmb — cIOCOOHOCTH MUHEPAJIOB MPOTHBOCTOSITH BHEIIIHUM MEXaHUYECKUM
Bo3aeiicTBUsAM. Kaxkiomy MuHepay mpucyla onpeieleHHas TBEPAOCThb, KOTopas
OpPUEHTUPOBOYHO olleHuBaeTcs no 10-6anpHOI mIkane TBepaocTd Mooca.
Cnatinocms — CIOCOOHOCTh MHUHEPAJIOB PACKaJIbIBATHCS WIIM PACIIEIUISITHCS 110 ONpeIeTICHHBIM
HAIPAaBIEHUSM C 00pa30BaHUEM ITUIOCKOCTEH packoa.
H3n0m XapakTepu3yeT MOBEPXHOCTh pa3pbiBa U pacKaJbIBaHUsI MUHEpaJIOB PaznuyaioT usziom no
CHaifHOCTH (KaJBIINT), PAKOBUCTHIN (KBApIT), 3eMIUCTBIN (KAOIUHUT) U AP.
IInomnocms MUHEpAIOB pa3InyHa U Kojebsercs B ipeaenax ot 0,6 mo 19 r/cm3.
MuHepalbl MOTYT 00JIaZIaTh PSIOM IPYTHX (PU3HUECKUX CBOWCTB: XPYIKOCTHIO, INIABKOCTHIO,
MarHUTHOCTbBIO, BKYCOM, 3allaXOM U T.[I.
Knaccudukanus MuHepanoB OCHOBaHa B OCHOBHOM Ha MIX XMMHUYECKOM COCTaBE:
1). CamopoaHbIE JIEMEHTHI — 3JIEMEHTHI HaXOATCS B CBOOOTHOM cocTosiHuM (cepa S, rpadut C,
anmas C).
2). Cynbhunbl — coeIMHEHUST METaJIOB ¢ cepoi — muput FeS,.
3). Cynbdarsl — conu cepHoii kucnoThl (runic CaSO4-2H,0, anruaput CaSOy). [Ipu
CONIPUKOCHOBEHHH C BOJIOM aHTUIPUT NEPEXOIUT B TUIIC, YBEINUUBAsICh B 00beMe Ha 30%.




4). Oxucasl U THIPOOKUCITBI — KBapll Si0,, onan SiO, nH,0, mumonut Fe,O3-nH,0.

5). Kap6onats! — conu yroyibHoOU KUCIOTH — KanbuuT CaCOs, nomomut CaMg (COs3),, Marue3ut
MgCO3

6). I'amonapl — cou CONMTHON KUCIOTHI — TaTuT NaCl— HOHHBIN THI PEIIETKH.

7). CunuKaThl — CIIOAbL, TIIMHUCTBIE MUHEPAJIBI (KAOJIMHUT, MOHTMOPUWIJIOHUT, TUAPOCITIONA),
MOJIEBBIC MITIATHI (OPTOKJIA3, MJIATHOKIIA3).

Munepaiibl ki1accoB GpochaToB, BOIPAMUTOB BCTPEUYAIOTCS TOPA3JI0 PEKE, YEM IPYyTHE.

M H:KeHepHo-TreoJI0rnyecKas Kiaccupurans MUHEPaJIoB.

C y4eToM CTpOCHHS KPUCTATINYECKOU PEIIETKH U TPOYHOCTH:

1). IlepBuyHbIEe CUIHUKATBI — MUHEPAJIBI KJIacCa CHIIMKATHI T€0JIOTUYECKOM KilaccurKaimu,
oOpa3yrolias B INTyOHMHAX 3eMJIH U XapaKTePU3YIOICHCsS KOBAJICHTHBIM THIIOM CBSI3H
KPHUCTAJUIMYECKON PEIIETKH.

MuHepaisl 3TOT0 KJlacca — MPOYHbIe, HEPACTBOPUMBIE B BOJIE, HO BbIBETpUBAETCS. CIIyKUT
XOpOILIUM OCHOBAaHUEM JJISl HHKEHEPHBIX COOPYKEHUH.

2). IIpocThle coMu — MUHEPAJBI KIIACCOB KapOOHATHI, CYNIb()aThI, TAIOUABI — XapaKTePEH HOHHBIH
THUI KPUCTAJUTMUECKOHN pelIeTKH — IPOYHbIE U KPETIKHE B CyXOM COCTOSIHMM, HO PaCTBOPUMBIE B
Bojie. C MUHEpalaMH 3TOT0 KJIacCa CBSI3aHbI SIBICHUS KAPCTBHI.

3). I'nuHKCThIe MUHEPAIIBI — BBIIEISIOTCS U3 Klacca CUIIMKATOB I10 CIEAYIOIUM MpU3HAKaM:

a) BBICOKAs IUCIIEPCHOCTh — CTEIEeHb pa3apobiaeHHocty, pazmep yactui <0.001 mwm;

0) crmocoOOHOCTh K HOHHOMY OOMEHY;

B) TUAPO(GUIBHOCTS — CIIOCOOHOCTH MUHEPATIOB BMEIIATh B €05l BOAY M YBEITUYMBATHCS B
obbeme (HabyxaHue);

T') IJJACTUYHOCTH MPH YBIQKHEHUU NIEPEXOIUT B TUIACTUYHYIO (hOpMY (KAOTUHUT,
MOHTMOPHJIJIOHUT, TUAPOCITIONA).

['muHMCTBIE MUHEPATBI — TOPOJ000PA3YIONIHE U CIAraloT MOPOIBI — TJIMHA, CYTJIMHOK, CYTIECh.
4). OpraHu4ecKoe BEMIeCTBO — TYMYC U TYMUHOBBIE KHCIIOTBI, KOTOPBIE 00pa3yroTCs B BEpXHEH
YaCTHU 3€MHOU KOpBI B pe3yJIbTaTe Pa3jI0KEHUs pPACTUTEIbHOCTH. MI3MEHSIOT CBOMCTBA TOPHBIX
MOPO/I.

2. Marmaruueckue ropHbIe TTOPOIbI, KJIacCU(PUKAIIUSI U UX BaKHEHUIITHE OCOOECHHOCTH.
I'opHbIE IOPOIBI - MUHEPAJIBHBIE aTPETATHI, COCTOSALINE U3 OJHOTO UM HECKOJIbKUX MUHEPAJIOB
U cllararomye OoJIbIINe YYaCTKHU MOBEPXHOCTH 3eMIIH.

[Topoasl, cocTosmue u3 1 MuHepaia Ha3bIBalOTCS MOHOMUHEPAIbHBIMU (M3BECTHSK, Mpamop), a
u3 2 unu 6osee — MOJTMMHUHEPATbHBIMHU.

Hayka, n3yuatorast TopHble Opo/isl — neTporpadus.
["opHble TOpPOBI HE UMEIOT XUMUYECKUX (opmysn. OHU OLICHUBAIOTCS XUMUYECKUM aHAJIU30M:

Si0; —49-52 %, Al, O3 — 10-14 %, Fe; O3 - 4-14% u 1.71.

Ycranosieno okoio 1000 ropHbIX MOpoI.

[To mpoucxX0XXAeHUIO TOPHBIE MTOPOJIBI MOIPA3ACISIOTCS Ha: MarMaTH4ecKue, MeTaMoppruecKue
1 0CaJJOYHBIE.

XHUMHUYECKUN U MUHEPAIbHBIA COCTaB MarMaTU4YECKUX IIOPOJ
Maemamuueckumu TOPHBIMU TIOPOJAMHU Ha3bIBAIOT TOPHBIE NOPO/IbI, KOTOPBIE 00Pa30BAINCH B
pe3yabTaTe KpUCTAIM3AMHA MarMbl (CUJIMKATHBIN COCTaB) MpH €€ OCTHIBAHUY B HEAPaX 3eMIH
WM Ha €€ MOBEPXHOCTH. B 3aBUCMMOCTH OT yCII0BHH, B KOTOPBIX IPOUCXOIUT OXJIAXKICHUE U
3aCThIBAHUE MarMbl, TOPHBIE MIOPOABI ICNIAT Ha UHMpYy3uHbie (TITyOUHHBIE)

U 3¢h¢hy3usHvie (M3TUBIINECS ).

B cocraB marmatuueckux nopoa Bxoaar O,, kpemuuit Si, amomunuii Al, xxene3o Fe, marawmii
Mg, xanbuuit Ca, kanuii K, Hatpuit Na, Bogopo.

XUMHUYECKUH COCTaB MarMaTHYECKUX MOPOJI OOBIYHO MpecTaBieH B popme okucioB: SiOy,
Alez, FCO, F6203, CaO, MgO, KzO, NaZO, H,O.

OcHoBHOE 3HaYeHUE UMeeT OKUCh Si0; (KpeMHe3eM), IO KOTOPOMY OCTPOeHa XMMUYecKast
KJaccu(UKalus MarMaTH4eckux Mopoz.




U Bce Marmatuveckre MOpOABI 0 XUMHUYECKOMY COCTABY JICIATCS Ha CIEeIyIOIMEe OCHOBHBIE
TPYIIIBL:

1. kucasle — cogepxkanue SiO; 6onee 65% (IUMapUT, ByJIKAHHUECKOE CTEKIIO, TPAHUT);

2. cpeanue — 65 — 55% (nuoput, nopUpHUT, CUSHUT, TPAXUT);

3. ocHoBHBIE — 55 — 45% (rab6po, nuaba3, 6a3aneT);

4. ynapTpaocHOBHbIE — MeHee 45% (IyHHUT).
C XMMHYECKHM COCTaBOM MarMaTHYeCKUX MOPOJ] TECHO CBSI3aH UX MUHEPAIBHBIA COCTAaB.
B kucnpix moposax uMmeercs B CBOOOAHOM COCTOSIHUM KBapll (rpaHuT). B ocTanbHbIX mopoaax
KBaplla HeT, Ha CMEHY eMy NPUXOIsT Fe u Mg, coaepKaiine MUHEPabl — aBTUT, POTOBast
oOMaHKa 1 OJIMBUH.
OT KHCTBIX OPOJI K YIABTPAOCHOBHBIM, HAOJIIOAAETCS IOTEMHEHUE OKPACKH, OT CBETIIO-CEPOTO
JI0 YEPHOTO0, a TaK)Ke YBEJIMYEHHE Y/IEJIbHOTO Beca.

CTpYyKTYpBI M TEKCTYPBl MarMaTUIECKUX MTOPOJ

CTpyKTypa — 3TO CTPOECHHE MOPOAbI, KOTOpOE orpenaesseTcs: GopMoii U pa3MepoM 3€peH, a
TaKXe CTETNEeHbI0 KPUCTAJNIMYHOCTH TIOPOJ.
[To creneHn KPUCTATUIMYHOCTHU BBIIEISIOTCS CIIEAYIONINE CTPYKTYPHI:

1. monHOKpuUCTalIMYecKasi;

2. TMOJYKPUCTAIIINYECKAs;

3. HeKpucTrajuMueckas.
[TonHOKpHUCTATIIMYECKAs WM 36PHUCTAs CTPYKTYpa — Opo/ia LIEIMKOM COCTOUT U3 KPUCTAIIIOB
(3epen). CTpykTypa XapakTepHa s TITyOUHHBIX TOPOJT (TPAHUT).
[Monykpucramnnyeckas Wi nop@upoBasi CTPyKTypa — Ha OCHOBHOM CTEKJIOBaToM (oHe
BBIJICTISIIOTCSL OT/ICNIbHBIE BKPATUICHUS KPUCTAIIOB (MOPMUPHUT), XapaKTepHA JUTSl U3JIUBIITUXCSI
MOPO/I.
Hekpucrannudeckast MM CTEKJIOBATasi CTPYKTYpa XapaKTepHA ISl U3JIUBIIUXCS TOPOJT
(ByJTKQaHMYECKOE CTEKJI0, 00CHINaH).
[o pa3mepam 3epeH pa3iauyaroT CTPYKTYpbl KPYITHO-, CpeIHE-, MEITKO3EPHUCTHIE.
CtpyKTypa SBIS€TCS MPU3HAKOM MOPOJIbI, OTPEACIISIONIUM €r0 MPOYHOCTh, HanboJIee MPOUHbIE
MOPOJIBI C MEITKO3EPHUCTHIMH CTPYKTYPAMH.
TekcTypa — cioxeHue Mopoj, KOTOPOe OMPEENIIeTCs PACTIONOKEHHEM 3epEH B IOPOJIe U
CTETICHBIO 3aMOJTHEHUs IPOoCcTpaHCcTBa. [10 pacmonokeHuo 3epeH pa3IuyaloT CIeaAyIoIne
TEKCTYpHI:
a) OJTHOPOJHAS;
0) HEOTHOPOTHASI.
OnHOpO/IHAS W MAacCHBHAs TEKCTYpa — BCE 3€pPHA B TIOPOE PACIIONATalOTCsl paBHOMEPHO U 0e3
KaKoW-1100 BUANMOM 3aKOHOMEPHOCTH (TpaHuT). MarmaTHueckue Mmopoabl B OCHOBHOM UMEIOT
MAaCCHBHBIEC TEKCTYPHI.
[To creneHu 3amoHEHUs] MPOCTPAHCTBA PA3INYAIOT INIOTHBIE U MIOPUCTHIE TEKCTYPHI:
TIIyOMHHBIE TTOPOJIBI — IUIOTHEIE;
U3ITUBIINECS TOPOABI — IOPUCTHIE.

®DopMBbI 3alIeraHus MarMaTHYeCKUX TTOPO/T

['myOuHHBIE TOPHBIE TOPO/IbI 3AJIETAIOT B BUAE 0ATOJUTOB — OTPOMHBIX MAaCCUBOB FOPHBIX TIOPOT
710 HECKOJIBKUX COTEH KHUJIOMETPOB, 3aJIETAIOLINX TIIyOOKO OT 3¢MHOM MOBEPXHOCTH; IITOKOB —
OTBETBJICHUH OT 0ATOIMTOB; JIAKKOJIMTOB — Tpr0000pa3HbIX popM, 00pa30BaHHBIX MPH
BHEJIPEHUU MarMbl MEKy CIOSIMH OCAJI0YHBIX TOJIII; KU —BO3HUKIIUX MPHU 3aMOTHEHUN
MarMoy TpelrH B 36MHOM KOpe.




Puc.1.1. OcHoBHbIe (POPMBI 3aJIETAHUS MATMATHYECKHUX MOPO/I.
1-2Kubl, 2-1OKpOB, 3-MOTOK, 4-ByJIKAaHUYECKHI KOHYC, 5-0aTOMUT, 6-TAaKKOJIUT, 7-TOJINA
0CaJIOYHBIX MTOPOJI
JIJist M3MUBIIUXCS TOPHBIX TIOPOJT XaPAKTEPHBIMHU SIBIISIFOTCS: KYIIOJIa — CBO€OOpa3HbBIE
(dbopMbI; TaBPOBLIE MOKPOBBI — 00Pa30BaBIINECS B pe3yjIbTaTe pacTeKaHHsl MarMbl Ha
MOBEPXHOCTH 3€MJIU; IIOTOKHU — BHITSIHYThIC ()OPMBI, BOSHHUKIIIME B PE3yJIbTAaTe TCUCHHUS MATMBI
U3 BYJIKAHOB.

1.3. Metamopduueckre ropHble TOPOIb, KIIAaCCH(PHUKAINA U UX BaKHEHIINE OCOOCHHOCTH.
Memamopguueckue nopoodst — 3TO IOPOJIbI, 00PA3YIOIIHECS B TIIyOMHAX 3€MJIH U3 0CaI0YHBIX
WJIM MarMaTHYeCKUX TOPO/T IO BIMSIHUEM BBICOKOU TEMIIEPATyPHhI, JaBICHUS, JCHCTBHS
ra30BbIX ¥ BOJHBIX PACTBOPOB, SIBJISIIOTCSI BTOPUYHBIMH ITOPOJAMH.

@DaKkTOpHI U TUIBI METAMOPPU3MA.
— Temmneparypa — TeMnepaTypHbld UHTEPBAJ, B IIpeaeIax KOTOPOU MPOUCXOIUT ATOT MPOLIECC
meramopdmzma (300-1000°C).
B nporiecce BiusiHMS TEMIIEPATYPBI CO3/1aI0TCS MOJTHOKPUCTAIUIMYECKUE CTPYKTYPHI U
00pa3yroTcs HOBBIE MHHEPAITHI.
— JlaBrieHue — BTOpOil pakTop, MPUHATO pa3andaTh o0IIee BCECTOPOHHEE ABICHHE U
HaIpPaBJIEHHOE JaBJICHHE, KOTOPOE HA3bIBAETCS CTPECC, B PE3YJIbTaTE KOTOPOro 00pa3yroTcs
XapaKTEepHBIEC TOJIBKO AJII METAaMOPPUIECKUX MOPO TeKCTyphl. [IpudnHO# HanpaBiIeHHOTO
JABJICHUS SABIIAIOTCS TEKTOHUYECKHE TBUKEHUS 3€MHOU KOPBI.
— 'a30BbIe, BOAHBIC PACTBOPHI — OHH JICHCTBYIOT Ha KOHTAKTE TIOPO/I, PACTBOPSIOT UX H
MPUBOJAT K 00pa30BaHHUIO HOBBIX MUHEPAJIOB U CUJILHOMY U3MEHEHHUIO TOPOIbI.
B 3aBucumocty 0T (hakTOPOB BBLACTSIOTCS CIEIYIONINE TUITBI MeTaMopdu3ma:
- TEpMaJbHbBINA — OT IEUCTBUS TEMIIEPATYPHI;
- IuHaMoMeTaMop(u3M — OT IEHCTBUS HaBIICHUS;
- KOHTaKTOBBIHN — OT AEMCTBHSI Ta30BbIX U BOJIHBIX PAaCTBOPOB;
- PETMOHANBHBIN — KOT/1a JIBA WU HECKOIBKO ()aKTOPOB JACHCTBYET OAHOBPEMEHHO.
Tunsl MeTamopdu3Ma MoJI0KEHbI B OCHOBY KJIacCU(pUKALUU METaMOP(PUIECKUX MOPOJI B
crpourtenbubix 'OCTax.

XUMUYECKUN 1 MUHEPATbHBIN COCTaB
XUMUYECKHE TPEBPAIICHUS B METaMOP(HUUIECKUX MOPOJaX OUEHb CIOXKHBI, COCTaB
MeTaMOP(PUIECKUX TTOPO KpaitHe pa3HOOOpa3eH.
Bce MuHepabl, BXOIAIINE B COCTAB MOPO] MOXKHO Pa3JeIUTh HA 2 TPYIIIbL:

1. MuHepasbl, COXpaHUBIIUECS OT IEPBUYHON MOPOIBI (KBaApI);

2. MUHEpabl, BOSHUKIIHE METaMOP(HUIECKUM ITyTeM (CITIOIbI, TPaHAT).
MeTtamopduueckre moposl Bce XapaKTepU3yIOTCsl MOTHOKPUCTAIIMYECKUMHU CTPYKTYPAMHU.
Jlyist onpenienieHrs mopoa OOIbIIOE 3HAYCHHE UMEET TEKCTYPHBIN IPU3HAK.

Briensitores cienyronme TeKCTyphbl:

a) cIaHIeBarasi — BCS IOPOJia IPU PAcKoJIe ASTUTCS Ha TIIOCKOCTH ISTUMOCTH, T.€. TIOpoJa
COCTOMT M3 MapajieIbHO COEUHEHHBIX MEKIY CO00i MIaCTUHYATHIX MUHEPAIOB (CIIIOIUCTHIH
CJIaHell, TTTUHUCTBIN CIIaHEel).

0) mojocyaTas WM THEMCOBasi TEKCTypa — IOPOaa COCTOUT U3 MOJI0C, 00pa30BaBIINXCS B
pesynbrare quddepeHnuanuu (pa3aeieHns) BEeecTsa Mo yAeIbHOMY Becy (THEIC).




JI71s1 5TUX TEKCTYp XapaKTepHO CBOMCTBO AHM30TPONNU — U3MEHEHHUE CBOMCTB C U3MEHEHUEM
HalpaBJICHUS.

B) IATHUCTAS — MTOPOJIa COCTOUT U3 Pa3HOOOPA3HO OKPAILICHHBIX MUHEPAJIOB OJHOTO KJlacca
(Mpamop, SIImMa).

Bce BbIlIe Ha3BaHHBIEC TEKCTYPHI ABISIOTCS HEOIHOPOIHBIE, HO I METaMOP()UIECKHUX TTOPOJ
XapaKTEpHbl U OJJHOPOAHBIE TEKCTYPbI, KOTOPbIE Ha3bIBAIOTMACCUBHBIE (KBAPLIUT, MPamop).
Metamoppudeckne napo bl COXpaHsoT (OPMBI 3aJIEraHus IEPBUYHOM TOPOIBL.

OTH NOPOABI LIMPOKO UCTIONB3YIOTCS B CTPOUTENLCTBE, JINOO B BU/IE €CTECTBEHHOTO
CTPOUTEIBHOTO KaMHs, JINOO B BUJIE CBIPbA JJIsi CTpOMMaTeprasioB (I1e0CHb).
Marmaruueckue u MeraMop(pu4ecKre IOPOAbl MOTYT CIIYXKHMTh XOPOIIUM OCHOBAaHUEM
UH)KEHEPHBIX COOPYXEHHUN — 3TO OPOABI IPOYHBIE, KPEIIKUE, BOJOYCTOWUHBEIE,
MOpPO30yCTOWYMBBIE, CIOCOOHBI BBIIEPKUBATH OOJIBIINE HATPY3KH.

2. Ocano4Hble TOpHBIE TOPOIbl. OCHOBHBIE IPU3HAKU OCAJOYHBIX TOPHBIX TOPOJL
Oca1ouHble TOPOABI — 00Pa3yOTCs Ha IOBEPXHOCTH 3€MIIU B pe3yJIbTaTe pa3pyLCHUs
MeTaMOpP(UIECKUX, MArMaTUYECKUX U COOCTBEHHO OCAJOYHBIX MTOPOJI C MOCIEAYIOIIUM HX
MEePEOTI0KEHUEM (M3BECTHSIK, MEJI, TUIIC, TIECOK, TJINHA).

OcatouHbIe TOPOABI MOJIB3YIOTCS ITUPOKUM paACTIPEICTICHUEM T10 TIOBEPXHOCTH 3eMJIH, CITY>KaT
OCHOBAHHMEM MH)KEHEPHBIX COOPYKEHUH, X OT UX IPOYHOCTH 3aBUCUT YCTOWYMBOCTH 3AaHUHN U
coopy>keHuil. [IpUMeHSIOTCS B CTPOUTENHCTBE B KAUECTBE CTPOUTENLHOTO KaMHS, B BUJIE CHIPbSI
JUI CTPOUTENBHBIX MaTepuanoB. K ocasouHbIM mopogaM MpUypodeHbl Oorareiinne 3amnacel
MOJIE3HBIX MCKOMAEMBIX, a TAK)KE MOA3EMHBIX BOI.
2.1. Cranguu 06pa3oBaHUs OCAIOYHBIX TTOPOJT

ITpu oOpa3oBaHuM OcaiOYHBIE TTOPOABI IPUXOJAT 4 CTAIHH:

1. paspymenue;

2. TEpeHOC U OTIIOKEHUE;

3. nuareHes;

4. xarareHes.
Paszpywenue unm vigempusarue TOPHbIX MOPOJ IPOUCXOJUT O] BIUSIHUEM areHTOB
aTMocQepsl, )KUBOTHBIX U PACTUTENIbHBIX OPraHU3MOB. Pa3pyiaorcs mo0bie mopoibl,
HaXOJAILIMECs Ha TOBEPXHOCTH 3EMJIH.
Ilepenoc n omnodicenue — pa3pylIeHHbII MaTeprall IEPEHOCUTCS] BETPOM, JIbJOM, OpPraHU3MaMH,
HO 0COOEHHO BeJNMKa TPAHCIOPTUPYIOLIAsl pOJib BOAHBIX IOTOKOB. B mpouecce nepenoca
IIPOUCXOIUT pa3JesIeHNne 0CaJOYHOr0 MaTepraia o pa3Mepam, 10 yA€IbHOMY BECy U
XMMHYECKOMY cocTaBy. Takoe paznenenue HazbiBaeTcs auddepenunanms ocaaka. [Ipunsaro
paznu4ath 3 Buaa qudepeHnnaniu:
a) MexaHu4ecKkas — pa3/ieJIeHue 10 pa3MepaM OOJIOMKOB U yJIEIbHOMY BeCy;
0) XuMHYeckas — OCaXICHNUE MaTepraa o XMMUYeCKOMY COCTaBY;
B) OpraHOIr€HHas — OCaXKJICHHE MaTepHralia B pe3yJbTaTe )KU3HEAEITeIbHOCTH OPIraHU3MOB.
B pesynbrare nuddepenimanu o0pa3yroTcst 0Caku TPEX TUIIOB:
1) MexaHu4ecKue;
2) XUMUYECKHUE;
3) XeMoOHUOTEHHBIE.
O06pa3zoBaBLIniicst 0CaJOK TOHKEH MPOUTH TPETHIO CTAINIO — CTA/IMIO JMareHesa, ¥ Torja OH
IPEBPATUTCS B OCAJIOUHYIO FTOPHYIO TIOPOAY.
Juazcenez — nepepokaACHNUE 0CAKA B IOPOAY. DTO MPOLECC MPOUCXOANT O] BIUSHUEM dHEPTUU
CaMoro ocajika, Ipy 3TOM HabJI0JaeTCs [IEMEHTAIMsI 0CaIKa MIIM 00pa30BaHHE HOBBIX
MHUHEpAJIOB.
Kamaczenes — COBOKYIHOCTb IIPOLIECCOB, BIMSIOIINX HA IIOPOAY B IIPOLIECCE €€ KU3HU.

2.2. Knaccu¢ukanus 0calouHbIX IOPOJ IO MECTY 00pa3oBaHHUS

ITo mecTy 0Opa3zoBaHUs OCaZAOYHbIE TOPOJIBI AEIATCS Ha!
a) KOHTUHEHTAJIbHBIE;
0) MOpcKHe.




Konmunenm sBnsiercs 001acThio, TJ€ IPOUCXOAUT Pa3pyIICHUE MTOPOI U UX CMBIB, TIO3TOMY
KOHTHHEHTAJIbHbIE 00pa30BaHUS UMEIOT CPABHUTEILHO HEOOJIBIIYIO MOIIHOCTh U HEOOJIBIIYIO
IUIOINAb paclpocTpaHeHHs. Bce KOHTHHEHTaNbHBIE 0Ca0YHbIe 00pa30BaHUs ACTATCS HA
TCHETHYECKUE TUIIBL.

I'eneTnyeckuit TUI — 3TO KOMIUIEKC OTIIOKEHHUN, 00pa30BaBILUICS B ONPEACICHHOM MECTE MO
BIIMSITHUEM OJJHOTO BEIYILEro areHTa. [ eHeTu4ecKue TUIIBL:

— 3JIIOBUI;

— JICTIOBHH;

— MPOJIIOBU;

— aJUTIOBUH;

— 20II0BOE 00pa30BaHUE;

— JICIHUKOBBIE OTJIOKEHHUS;

— 03€pHBIE OTJIOKEHUS;

OJIIOBUH — MPOJYKT BHIBETPUBAHUS FTOPHBIX MTOPOJI, OCTABIIMIICSA HA CBOEM MECTE, OH
npezcTaBieH 00JI0MOYHBIM MAaTEPUATIOM PA3IMYHON KPYITHOCTH: OT OOJBIINX IIIBIO 10
[JIMHUCTOTO TOHYAMIIero Marepuana. 3ajeraer riiaBHbIM 00pa30M Ha BBICOKUX 4acCTsAX pelbeda,
Ha BOJOpa3enax. DIOBUH 10 TITyOUHE MOCTETIEHHO NEPEXOAUT B KOPEHHBIE ITOPOIBL.

Puc.2.1.Cxema 00pa3oBaHusi HAHOCOB Ha CKJIOHE penbeda
3O — smoBuii; [l — nemtoBuii; [1 — npomtoBwii; 1-atMocdepHbie 0CaaKu; 2-ITOCKOCTHOM CMBIB; 3-
KOPEHHBIE IOPOJbL; 4-IIEpBOHAYANIBHAS IOBEPXHOCTH CKJIOHA.
JlentoBuil — MaTepual, NEPEHECEHHbIN U OTJIOKEHHBII BpEMEHHBIMH BOJOTOKAMU B OCHOBAaHUU
CKJIOHOB U MX MOJIOUIBBI (B MOHMKEHUSX, IPUMBIKAIOIINX K CKJIOHAM — IPOJIIOBUI) — CYTJIMHOK,
cymnech U mebdeHb. MOITHOCTh OTIIOKEHUN U3MEpsETCs OT foJieit MeTpa 1o 15-20 metpos. B
MUHEPAJIOTUYECKOM OTHOLICHHUH JIEIIOBUH CBSI3aH C MOPOJAaMH, PACIIOI0KEHHBIMHU BBIIIIE I10
CKJIOHY. JlemoBHii 6ojee OTCOPTUPOBAHHBIN MaTepHuall, SIBISIOTCS XOPOIIUM, Ha/IeKHBIM
OCHOBaHHUEM JJIsI COOpYKeHUH. OTpHIIATEIIBHBIM CBOMCTBOM SIBIISIETCS CTIOCOOHOCTH K
CTOJI3aHMIO BHU3 1O CKJIOHAM. [IpomoBHii — npencTaBisieT co00i KOMIUIEKC PhIXIIBIX
00pa30BaHUIl HEOJTHOPOJHOI'O COCTaBAa OCOOEHHO MO BEPTUKAIH. B TomIax mpostoBysl CyrJIMHKU
Y CYIIECH MOT'YT II€PECIauBaThCS C KPYITHO3EPHUCTBIM MaTEPHATIOM.
AJUTIOBHI — MaTepua, epeHECEHHBIN M OTI0KEHHBIN PEKOH (TaJleUHHK, TPAaBU, TTECKH,
CYIJIMHKH, TJIMHBI, Uibl). [logpasaensercs Ha pyciaoBoi M MOMMEHHBIN autoBUil. PyciioBelii
QJITIOBUH NpE/ICTaBIIEH eCKaMu 1 0ojiee rpyObIMU 00I0MKaMH — FaJIeYHUK, TpPaBUil U sABISETCA
HaJICKHbIM OCHOBAaHUEM JUJIsl COOPYKeHUU. [I0MMEHHBIN alUTIOBUN OTKJIAAbIBACTCS B IIEPUOL
NaBOJKA U MPEJICTABIAET COOOM CYIJIMHKU PA3IMYHOTO COCTaBa, CYNECH, IIIMHbI U
MEJIKO3EpHUCTHIE NIECKU. JIpeBHUI TOMMEHHBIN AJUIIOBUM B BUJE CYIVIMHKOB U TJIMH TBEPAOM
KOHCHUCTEHIIMH SIBJISTIOTCS XOPOITUM oCHOBaHHeM. COBpEeMEHHBIN MOMMEHHBINA aJUTFOBHM JTNOO
o0J1ajaeT BEICOKOW BIaKHOCTBIO, JINOO HAXOJUTCS COBCEM B BOJOHACHIIIIEHHOM COCTOSIHUU C
HU3KO Hecyiel criocoOHOCThI0. Takke XapakTepHOil 0COOCHHOCTBIO AJTIOBUAIBHBIX
OTJIOKEHUH SABJISAETCS MHOTOCJIIOMHOCTD UX TOJII C HATMYAEM MHOKECTB JIMH3.
DoJ10BbIE 00pa30BaHUs — MaTepHUall, IEPEHECEHHBIN 1 OTIOKEHHBII BETPOM, IIPH 3TOM
00pa3yloTCs MecyaHble OTIOKEHUsS B BUJIE JIIOH U OapXaH, a Takxke Jécc.




JlenHUKOBBIEC 0Opa30BaHUs — MaTepHall, IEPEHECEHHBIN U OTIIOKEHHBIH JIeTHUKOM, IPEACTaBICH
IUIOTHBIM [VIMHUCTBIM, CYTJIMHUCTBIM MaTepHaioM ¢ 00JIOMKaMH TOPHBIX MOPOJ, a TAKXKE
HECKaMH.
O3epHble 00pa3oBaHus — MaTepua, 00pa30BaBIIUNCA B 03epax (TOHKHI MECOK, TIIMHA,
CYTJIMHOK, WJI, CYIIECh, TOPD).

2.3. Knaccudukanusi 0cagouHbIX MMOPOI IO CIOc00y 00pa3oBaHus
[To cocoOy 06pazoBaHust 0CaIOUHBIE TOPOABI ACISATCS Ha:
a) MUPOKIIACTUYECKHC;
0) 00JIOMOYHBIE;
B) TJINHHUCTHIC;
T') XeMOOHOTEHHBIE.
Tupoxnacmuueckue nopoosi — SIBIAIOTCS IPOMEKYTOYHBIMU MEXKy MarMaTUYECKHUMU U
ocafo4yHbIMH nToposami. [IpencTaBistor coboit 06J10MOUHBINH MaTepHa, BHIOPOLICHHBIH
BYJIKAHOM, HO [IEMEHTAIHsI 00JIOMKOB IPOMCXOAMIIA Ha TOBEPXHOCTH 3eMJIU (BYJIKaHUYECKUI
Ty}, memsa).
B ocHOBY Kki1accudukanum 0610MouHbIX TIOPOJT TIOTI0KEHBI 1BA PUHIINIIA!
1) pazmep 00JIOMKOB HJTH 3€PEH;
2) HaJTM4YMe IIEMEHTA.
Pasmep 3epeH uiu 06JI0MKOB OIPEEIISETCs ¢ TOMOIIBIO TPAaHYJIOMETPHUECKOT0 aHAIIN3A.

Krnaccudukanus 06J0MOYHBIX TOPOJ

Tab6numa 2.1
Pazmep Hannune nemenra
3epeH Wi 00JIOMKOB,
MM HecuemenTtupoBanubie ClieMeHTHPOBaHHEIC
OKaTaHHbIE | HEOKATaHHbIE | OKaTaHHBIC HEOKaTaHHbIE
KpymHoo6mo- >200 BaJIyH rieI0a
MOUYHBIE
200-10 rajbka meOeHb KOHIJIOMEpaT Opexuus
10-2 rpaBuil JpecBa KOHTJIOMEpaT Opexuns
ITecuansre 2-0,05Mm MeCOK MeCOK MMeCYaHUK
IIsieBarsie 0,05-0,005MMm nécc aJIEBPOJIUT

HecniemeHTHpOBaHHBIC TTOPOABI MOTYT OBITH JTUOO PHIXJIBLIMHU — 3€pHA HE CBSI3aHBI MEXTy COOOM;
71100 CBA3HBIMH.
K pBIXJIBIM OTHOCSATCS KPYITHOOOJIOMOYHBIC M TIECUAHBIE TIOPOJIBI, K CBSI3HBIM OTHOCSATCS
MBLICBATHIC U TTIMHUCTBIC.
K enunucmeim mopomaam OTHOCSITCSI TOPOIbI, B KOTOPBIX MPEOOIaIatl0T YaCTUIIB Pa3MEPOM
menbltre 0,005 mM.
[To HANMMUMIO TIEMEHTA TIIMHUCTHIE TIOPOJBI JACIISATCS Ha:

1. cBsA3HBIE (HECIIEMEHTUPOBAHHBIE);

2. CIEMEHTHUPOBaHHEIE.
['munHMCTBIE CBSI3HBIE B MHKEHEPHOU F€OJIOTMH U CTPOUTENILCTBE MO COACPKAHUIO TITMHUCTHIX
YaCTHII JIEJIATCS Ha:
1) rMHbBL — TAMHUCTHIX YacTul >30%;
2) CYITIMHKY — TIHHUCTBIX YacTuil] 30-10%;
3) cynech — rUHUCTHIX yacTull 10-3%.
['MUHKUCTBIE CIIEMEHTHPOBAHHBIE TTOPOJIBI HA3BIBAOTCS APTUJLIUTHI.
B ocHOBY knaccudukanuu xemoouo2eHHbIX TOPOJ] MOJT0KEH XUMUISCKUIN PUHITUT U
BBIJICJISTFOTCSI OCHOBHBIE TPYIIITHI TTOPOJI:




a) KapOOHATHBIE — U3BECTHSK, TOJIOMUT, MEJI, MEPTEllb;
0) KPEMHUCTBIC — TMATOMHUT, OTIOKA;
B) cyib(aTHbIC —TUTIC, AHTUAPUT;
T') COJIAHbIE — KaMEHHAas! COJIb.
2.4. XuMHUYECKUH U MUHEPAIbHBIN COCTAaB 0CAJOUYHBIX [TOPOJL

XMMHYECKUH COCTaB 0CAOUYHBIX OPOJI OUEHb OJIM30K K METaMOP()UUECKUM MOPOIaM.
MuHepasbl, BXOASIINE B COCTAB OCAAOUYHBIX MOPOJ ACNATCS HA JIBE TPYIIIIbL:
1) MuUHEpasbl, COXpaHUBIINE OT IEPBUYHON MTOPOIBI — KBAPIT;
2) MmuHepanbsl 00pa30BaHHBIC 0CAIOYHBIM ITYTEM — TUIIC, TOJOMUT, TAJIHT.
O06510MOYHBIE TTIMHUCTHIE TOPOJIBI MOTYT OBITH KAK MOHOMUHEPAJIbHBIMU, TaK U
MOJIMMUHEPATIbHBIMU.
0O06110MOYHO-CIIEMEHTHUPOBAHHBIE TOPO/IBI BCETJa MOJIMMHUHEPAIbHBI, T.K. KPOME COCTaBa 3€peH
00JIOMKOB HEOOXOIMMO YYUTHIBATH MUHEPATHHBIA COCTAB I[EMEHTA.
[To MUHEpalIbHOMY COCTaBY Pa3JIMYAIOT CIEAYIONINE IEMEHTHI:

1. kapOoHaTHBbIE;

2. KpEMHHCTHIE;

3. JKEJIE3UCTHIC;

4. TJIUHUCTBIE.
XeMOOHOTeHHBIE TOPOIbl MOHOMUHEPAIILHEIE.

2.5. CTpyKTypa, TEKCTYpa 0CaJ0YHbIX 1opoa. DopMbl 3ajieraHus

KpymHoo610MouHBIE TOPOIBI UMEIOT 00JIOMOYHBIE CTPYKTYPHI.
[Tecuanble MOPOBI UMEIOT 3€PHUCTHIE CTPYKTYPHIL.
[Ib11eBaThie MOPOJIBI — MBUIEBATHIE CTPYKTYPHI.
['muHUCTBIE TOPOJIBI — TTIMHUCTBIE CTPYKTYPHI.
[Ipu onpeneneHnu CTPYKTYPhI 00JIOMOYHBIX TIOPOJT HEOOXOUMO YUUTHIBATh COOTHOIIICHUE
00JIOMKOB U [IEMEHTA, [0 3TOMY COOTHOILIECHHUIO BBIIEISIOTCS CIEAYIOLIUE TUIIBI IIEMEHTA:

1. 0Ga3anpHBIA — IEMEHTa MHOTO, 3€pHA MOTPYKEHBI B HETO;

2. IJICHOYHBIN — [IeMEeHT 00pa3yeT MJICHKY BOKPYT 3€peH, U KOHTAKT OCYIIECTBIISIETCS Yepe3

MJICHKY IIEMEHTA;

3. NOPOBBLIM — IIEMEHT 3aMOJHSET MOPHl MEKIY 3€pHAMU MOPO/IBI;

4. HOPOBOIJICHOYHBIE;

5. KOHTAaKTHBIN — IIEMEHT PAcroJI0KEH Ha KOHTAKTE MEX1Y 3€pHAMHU MTOPOIbI.
Tun ueMeHTa onpenensieT IPOYHOCTh NOPOAbl U BOAOIPOHUIIAEMOCTb.
OCHOBHBIMHU TEKCTypaMH 0CaJOYHBIX MOPO/I SBISETCS CIOUCTOCTb U TOPUCTOCTb.
a) CJIIOUCTOCTh — YEPEIOBAHUE CIIOCB;
C110i#i — T€0J0THYECKOE TEJI0, UMEIoIee 00Jiee UM MEHEE BhIICPKAHHBIN COCTaB 10
MPOCTUPAHUIO. ["paHuIlbl, pa3aeisIonue CI0U, Ha3bIBAIOTCS NOBEPXHOCTIAMH HAMJIACTOBAHUS.
BepxHsisi MOBEpXHOCTH CJ10s1 Ha3bIBaeTcs KpoBid. HokHsg — nonomBa. Kparyaiiiiee pacctosiHue
MEX1y HIMH Ha3bIBa€TCSl MOILTHOCTEIO ciios. Eciu ciioit OBICTPO BBIKIIMHUBAETCS, TO OH
Ha3bIBACTCS JIMH30M.
CI1ouCTOCTh MOKET BBIACIATHCS 1O LIBETY, IO COCTABY MOPOJ IO CTPYKTYPHBIM ITPU3HAKAM.
[To popme paznnyaroT ciaenyroKe BUbI CIOUCTOCTH:

1. ropU30HTaJIbHBIE;

2. BOJIHHCTEIE;

3. Kochle.
CoucTOCTh SIBISIETCS OCHOBHOM (hOpMOi 3alieraHus 0CaI0YHbIX TOPHBIX TOPO/I.
0) Hanmuume nop u mycToT B IOPOJI€ HA3bIBACTCS IOPUCTOCTh. [IpUHATO pa3nuyaTh cleayronme
BU/JIbI TIOPUCTOCTHU:
1) xpyIHas NOPUCTOCTh HA3bIBAETCSI KABEPHO3HOCTD;
2) MaKkpOMOPHUCTOCTh — HOPBI, BUANMbBIE HEBOOPYKEHHBIM TJ1a30M;
3) MUKPOIIOPUCTOCTH — MOPBI, BUAUMBIE TI0]] MUKPOCKOTIOM (JJIs1 MBLIEBATO-TJIMHUCTBIX TIOPO/T).

3AJIAUN




1. MaiiTe XapakTepUCTUKY YKa3aHHBIX HUKE MUHEPAJIOB. B cocTaB KakuX TOpHBIX IOPOJ OHU
MOryT BXoauTh? [IpuBeauTe mpumepsl.

BapuanTsl MuHnepaibl Bapuantsl Munepanbl
1.1 AHoptHT, TpaduT 1.11 Tanpk, KambIuT
1.2 XI1opUT, MUKPOKIIUH 1.12 XanblienoH, rpaHaT
1.3 ATB0UT, THUTIC 1.13 Jlabpamop, nomomut
1.4 I'maykoHuT, KBapn 1.14 Oproxina3, MOHTMOPHUIUIOHHUT
1.5 MyCKOBUT, CHITbBUH 1.15 AcbecT, MyCKOBUT
1.6 JIUMOHHT, OHOTHUT 1.16 Kpemens, anruapur
1.7 ABTHUT, KAOJIMHHUT 1.17 lanut, xBapuur
1.8 PoroBas oOManka, rajJiuT 1.18 I'emaTuT, opTokas
1.9 Omnan, onuBaH 1.19 Cepa, nabpanop
1.10 [Tuput, anrugpuT 1.20 Tanapk, MOHTMOPHILTOHUT

Ipumep orBera 1.1: AnoptutCalAl,Si,03] (KanbIueBbIii OCHOBHOM IIJIarMOKJIa3) 1O
XUMHUYECKOMY COCTaBy OTHOCHTCS K TPYIIINE MOJIEBBIX MIMATOB Kilacca CUIUKaToB. [Ipeobianator
OeJbIi, Cephli, TOTyOOBATHIH, )KEITOBATHIN M IPYyTrHe CBETIIbIC TOHA, 3aBUCSIIUE OT MPUMECEH.
XapakTepusyeTcst TBEpIOCThIO 6..6,5, CTEKIIHHBIM OJIECKOM, COBEPILICHHOMN MITH CpeHEeH
CNAMHOCTBIO MO JBYM HAIPABJICHUAM I10]1 YIJIOM 87°, OTCYTCTBUEM YEPTHI UK €€ OeNIBIM
BeToM. OOpaszyeTcst aHOPTUT MPU KPUCTATUTM3AIMA OCHOBHON MarMbl. Betpedaercst B Buie
MEJIKUX KPUCTAUIOB U 36PHHUCTHIX MacC B OCHOBHBIX MarMaTHYE€CKUX Mopoaax (radbopo, 6a3amsbT,
nuabas).
['pacdut(C) OTHOCUTCS K KJIACCY CAMOPOHBIX JIEMEHTOB. XapaKTEPHU3yeTCsl TBEPAOCTHIO 1,
CTAJIbHO-CEPBIM JI0 YEPHOTO IIBETOM, METAJUIOBUTHBIM KUPHBIM (MHOTIa MATOBBIM) OJIECKOM,
CepoBaTO-YEPHOM OJIECTSIIEH YePTOH, COBEPIICHHON CITAHHOCTHIO B OJTHOM HAIPaBJICHHH,
MEJIKO3EPHUCTHIM U3JI0MOM. Ha omnyms rpaduT sKUPHBINA, TAaYKaeT pyKH, MUAIIET Ha Oymare,
pacThpaeTcs najbliaMy B 4YepHYIO MbUTb. OrHEYNOPEH U KUCIOTOYIOPEH, TPOBOIUT
anekTpuuecTBo. OOpazyercs B Mpolecce KOHTAKTOBOTO U PETHOHAIBHOTO MeTaMophu3Ma
0CaJIOYHBIX KapOOHATHBIX M OPraHUYECKHUX OTIIOKeHUH. BeTpeuaercs B MeTamopduyeckux
MOPOJIax B BUE CIUIOUTHBIX YEITYHYAThIX, TUIOTHBIX aMOP(HBIX WM 3eMJIMCTBIX MAcC, a TAKXKE B
BU/JIE BKJIIIOYEHHI B Mpamopax, THelcax, CIIOSHBIX U IPYTUX KPUCTAIMUECKUX CIIaHIaX,
rpaHyJIuTax.
2. B cocTaB KakuX TOPHBIX MTOPOJ BXOJAAT NEPEUUCIICHHbIE MUHEPAJIbI B KAUE€CTBE
nopooo6pa3zyronux? JlaifTe CpaBHUTEIBHYIO OIICHKY UX YCTOWYMBOCTH IIPH BHIBETPUBAHUU U

pacTBOpPEHUH
BapuaHnTb! Munepaisl Bapuantsl Munepainsl
2.1 ANBLOUT, TMMOHHUT 2.6 MyCKOBUT, TaIUT
2.2 Jlabpamop, cepunut 2.7 ['umc, poroBas ooMaHka
2.3 CuIibBUH, OPTOKJIA3 2.8 Kanpiut, Ouotur
2.4 XJIOpUT, MUKPOKJIMH 2.9 ['maykoHuT, KBapIy




2.5 AHTUJPUT, aBTUT 2.10 OJIMBHUH, JOJTOMUT

IIpumep orBeta 2.1: ATbOUT(HATPOBBIH MJIATKOKIIA3) OTHOCUTCS K TPYIINE MOJIEBHIX MIMAaTOB
KJacca cuinukatoB. O0pa3yercs mpu KpUCTAUTU3ANN KUCIIOW WM CPeTHEeH MarMbl U B
npolecce ruApoTepMaibHON MeTaMOphU3aLUK CHIIUKATHBIX U ATIOMOCHUIMKATHBIX MHUHEPAJIOB.
B Boze mpaktuuecku HeEpacTBOpUM. [Ipyu BbIBETpUBAaHUK OTHOCUTEIIBHO YCTOWYUB, OJHAKO
3HAYUTEIILHO MEHEE YeM KBapIl. BXOJHUT Kak IIaBHBIM MOPO1000pa3yIomnii MHHEPA B COCTaB
psaa MarMaTH4eCKuX (TPaHUTHI, TUTAPUTHI, TPAHOAUOPUTHI U Jp.), OCAJTOYHBIX (ITECKH,
MeCYaHUKH ) U MeTaMopduyeckux (THEHCHl) mopoa. BeTpeuarorcst 3epHUCTas caxapoBUIHAS U
JUCTOBATasi pa3HOCTH.

JIuMoHUT (OypBIii KENE3HAK) OTHOCUTCS K KJIaccy THAPOKCHUI0B. OOpa3yeTcs Mpu XUMHUYECKOM
BBIBETPUBAHUU JPYTUX JKEJIE30COACpKAIUX MIUHEPATOB (TUPUTa, TEMAaTUTA, MATHETUTA,
CUJIEpUTA U JIp.) ¥ B pe3yNbTaTe OTIOKEHUS BOJHBIX COETMHEHUI jKere3a Ha THE BOJIOEMOB
(6o10T, 03€p, MEJIIKOBOIHBIX YacTel Mopeii). B nmpomeccax oOpazoBaHus TUMOHUTA yYacTBYIOT
Oaktepuu. B Bojie mpakTHyecku HepacTBOpUM. BechbMa yCTOWYNB NMPH BEIBETPUBAHUH.
Bcerpeuaercst B BUjie 00JIMTOB, KOHKpeLUil. [IIOTHBIX HATEYHBIX, 3€MIIUCTHIX U MMOPUCTHIX MAacc B
0CaJIOYHBIX MOpoIax (MecYaHuKax, TIMHAX, CYTJIMHKAX U Ap.).

3. Kakue u3 nepedncieHHbIX MUHEPAJIOB SBJISIOTCS TJIABHBIMU ITOPOJ000pa3yIOIIMHI

MarmMaTU4ecKuX, OCaJI0YHBIX U 000MX KIIAcCOB ropHBIX nopon? IlpuBenure mpumMepsl.
EEI;EI_ MuHepansl EI‘:I;EI_ MuHepabl
3.1 XaienoH, KBapil, OJTUBUH 34 ['unc, poroBasi oOMaHKa, aBTUT
3.2 | JIaGpamop, MyCKOBHT, KaJbITUT 3.5 | MUKpOKJIMH, Omaj, aBrUT
33 OpToKia3, KaOJIMHUT, OUOTHUT 3.6 | JIuMOHHUT, JOJTOMMT, IIAarIOKJIa3

IIpumep orBera 3.1: ONMBUH ABISIETCS IITABHBIM [TOPOI000PA3YIOIIUM MUHEPATIOM
MarMaTU4ecKuX YJIbTPAOCHOBHBIX (MEPUAOTUTOB, TYHUTOB), XAIEAOH — OCaI0YHbBIX
(KOHTJIOMEpaToB, MECUAaHUKOB U JIp.), KBapll — KAK MarMaTU4eCKUX KUCIBIX (TPAHUTOB,
JUTNAPUTOB), TAK © MHOTUX OCaJIOUYHBIX TOPHBIX MOPOJI (IECKOB, CYTJIMHKOB H JIp).
4. U3 uncna Ha3BaHHBIX HUYKE MUHEPAJIOB BbIIETUTE PaCTBOPUMBIE B Bojie. Pacmonoxure ux B
NOPsIIKE BO3PacTaHUsl paCTBOPHUMOCTH.

Bapu- Bapu-
P Musnepaibl P Munepaibl
aHTBI aHTBI
4.1 KBap1i, KaOJIMHUT, TAJIUT, KaJbLUT 4.5 KBapu, nupur, raaut, KaJIbIUT
4.2 MyCKOBUT, TUIIC, JOJIOMUT, ONaJl 4.6 ['emarut, KanpLUUT, TUTIC, TUPUT
KpemeHb, THMOHUT, aHTHAPHAT
4.3 P ’ ’ APHT, 4.7 | J1omOMUT, KanbIUT, aHTUJPUT, TATUT
rajuT
4.4 | buortut, rpaduT, TOJTOMHT, THUIIC 4.8 Oproxkma3, TajauT, acoecT, KaabIlUT

5. Ha3oBuTe MarMatudecKkyro rOpHYI0 IOPOAY YKa3aHHOI'O TEHETUYECKOr0 TUIIA U TalTe ee
XapaKTEPUCTHKY.

I'enernueckuii THI TOPHOM

Bapuantsl
IIOPOJIbI

Bapuantsl | ['eHeTMUECKUI THUII TOPHOU ITOPOJIBI




5.1 I'myOunHas kucnas 5.6 Bynkannueckas

5.2 KunpHas kucnas 5.7 N3nuBmascs kucnas

53 I'myOunHas cpeaHsis 5.8 I'myOuHHAs yabTPAOCHOBHAS
54 N3nuBiasics cpeansis 5.9 W3nuBmascst ocHOBHas

5.5 ['myOuHHAs OCHOBHAs

IIpumep orBerta 5.1: ['paHoanopuT — MarmaTuyeckasi ryOMHHAs KUCIas MOpo/a,
o0pa3oBaBIIasics B pe3yJIbTaTe MEAJICHHOTO OCTHIBAHUS U KPUCTAJUIM3AIMHM MarMbl MOJT
BBICOKUM JIaBJICHHEM. DTO 00YCIOBHIIO MOJTHOKPUCTAIUINYECKYIO KPYITHO-, CpEeIHE- U
MEJKO3EpHUCTYIO CTPYKTYPY U MAaCCUBHYIO, HHOT1a MIATHUCTYIO CTPYKTYpPY. MUHEpaTbHBIN
coctaB (%): moneBble mmartkl — 10 65, kBapi — 20-25, TeMHbIe MUHEpaJIbl (OMOTHUT, pOTrOBast
obmanka) — 15-20. ['paHOIMOPHUTHI 3aHUMAIOT TPOMEKYTOUHOE TIOJIOKEHUE MEXTY TPAaHUTAMH U
nuoputamu. OKpacka cBeTIasi, HO TEeMHEe, YeM Yy TPAaHUTOB, YTO OOBSCHSIETCS TOBBIILICHHBIM
coJiepKaHueM OMOTHTa M POTOBOI 0OMaHKH. [[BeT ceprlii, pO30BHIiA, KPACHBIN, KOPUIHEBATHIA U
Ip. B coxpaHHOM cOCTOSTHUM TPaHOJMOPUTHI OTINYAIOTCS BHICOKOW TPOYHOCTBIO U IJIOTHOCTHIO.
6. IloctaBbTe B COOTBETCTBHE MeTAMOP(PHUYECKUM MOPOIAM Te 0CAT0UYHbIE UJIH
MarMaTu4ecKue, i3 KOTOPbIX OHM MOIJIH 00pa30BaThesl. YKaxKuTe BU MeTaMop(pusma,
XapakTep npoucuieIInX U3MEeHEeHNH U J1aiTe XapaKTePUCTUKY OHOM U3
MeTaMOp(pPHYEeCKUX MOPOA.

BapuanTsl ["'opHbie mOpoAbI BapuanTel I"opHble TOpoaBI
6.1 TanbKuT, TPaHUT, JYHUT, 6.5 CueHuT, XJIOPUTOBBIN ClIaHEell,
’ CIIIOIMCTBIN CIIaHel] ) MpaMop, U3BECTHSIK
6.2 [lecuanuk, QUIIHT, ATEBPOIIHUT, 6.6 PoroBuk, TalbKOBBIM ClIaHEIl,
) KBapLHT ) W3BECTHSIK, TUOPUT
6.3 Aprusur, CKapH, CIrOAsSHON 6.7 Honomur, ampuOoIUT, Mpamop,
’ CJaHeI, JOJIOMUT ’ rabopo
I'Heiic, rpaHUT, KPOBEIBHBIN .
6.4 CJIaHeI_,[ 5 pmm’mf 6.8 ['muna, necyaHuk, THEHC, POTOBUK
b

ITpumep orBeTa 6.1: CIOI0IMCTHIN ClIAaHEI MOXKET OBITH MTPOTYKTOM CPEIHETEMIIEPATYPHOTO
pernoHaIbHOro Meramopdu3mMa rpaHuToB. B mpouecce Metamoppu3auy YaCTUIHO U3MEHSETCS
MUHEPATBHBIN COCTaB (CYIIECTBEHHO YMEHBIIIAETCS COJEP>KaHUE TOJIEBBIX IIIMAaTOB 3a CUET
YBEIMYEHUS COACPIKaHUS CII0J] — MyCKOBHTA, OMOTUTA), IPOUCXOJUT PACCIAHIIEBAaHHE TOPOIHI,
KOPEHHBIM 00pa30oM MEHSETCS TeKCTypa (M3 MacCUBHOTO — CJIaHIEBaTas) U CTPYKTypa
(cTaHOBHUTCS YeIIyHuaTomn).
MuHepanbHBI COCTaB: OMOTUT, MYCKOBHT, pOToBast oOMaHka. L[BeT MeHsieTcst 0T ceporo 70
3€JICHOBATO-CEPOro. Y CTONYMB K XUMUYECKOMY BBIBETPUBAHUIO.
7. I3 yncna ykazaHHBIX MOPOJ BBIIEIUTE MarMaTHuecKue, 0caouyHble U MeTaMoppuIecKue
opoJsl. [laiTe XapakTEpUCTUKY OAHOM U3 OCATOYHBIX IIOPOJ, YKAKUTE IPUMEHUMOCTD B
CTPOUTEIBHOM JESITEIIbHOCTH YEJIOBEKa.

BapuaHnTsl I'opHble opoas!
7.1 ['panuT, runc, necok, U3BECTHSK, MEPTellb, CYTJINHOK
7.2 W3BecTHSIK, apriIuT, 6a3anbT, CIaHel, MpaMop, TJIMHA
7.3 Jonomut, rivHa, alleBpOJIUT, TUIIC, U, TIECOK




7.4 I'muua, aHruapuT, TpPaxuT, 10JIOMUT, KAMEHHAS COJIb

7.5 KBapuur, cieHuT, U3BECTHSIK, KAMEHHAs COJIb, CYyNECh

7.6 I'ueiic, mpamop, nuabdas, aHTHAPUT, TJIMHA, TPaBUN

7.7 N3BecTHSK, CYTIIMHOK, TOPGUPHUT, MEPTENb, TUIIC, TOPD

7.8 Omnoka, U3BECTHSK, Ta00p0, KAMEHHASI COJIb, KBAPIIUT, TIIHMHA

IIpumep orBeta 7.1: 'paHUT OTHOCHUTCSI K MarMaTUYECKUM MMOPOAAM, K 0CaIOYHBIM ITOPOIaM

OTHOCATCA— IIECOK, CYI'NIMHOK, T'UIIC, U3BCCTHIK MCPTICJIb.

CyrJIMHOK OTHOCUTCS K TTMHUCTHIM (dacTuilbl MeHee 0.005 MM) CBA3HBIM 0Ca09YHBIM TOPHBIM

nopoaam, COACPIKUT KBApII, MOJIEBOU mmnaT, rI'MMIMHUCTBIC MUHEPAJIbl, TUAPOOKHUCIIBI KEJIC3a. HBGT

— OypoBaTO-KOPUYHEBBIHN, CTPYKTYpa — aJIeBpUTOBAsl, TEKCTypa — MacCUBHAas, CIIOUCTasl,

rnopucras. CYTJII/IHOK HpO‘IHBII\/'I B CYyXOM COCTOSHHH, HO MCHCC YCM TJIMHA, [TPU YBJIIA)KHCHUN

riacTUyHbIN. [IprMeHseTcs s N3roToBICHUS KUPIUYa U B CUIIMKATHON POMBIIUIEHHOCTH.

CYTJII/IHKI/I, 06J1a;[a10mﬂe JICCCOBUAHOCTBIO, SABJIAIOTCA NPOCAAOYHBIMU I'PYHTAMMU.

8. 13 yncna Ha3BaHHBIX HIKE TOPHBIX MOPOJ BBIIEINUTE PAaCTBOPUMBIE B BoJie. Pacmionoxute ux
B MOPSIIKE BO3PACTaHUs PACTBOPUMOCTH.

Bapu- TOpHBIE TIOPOIbI Bapu- TOpHBIE TTOPOIbI
aHTBI p p aHTBI P P
2.1 ['panut, runc, necok, M3BECTHSIK, 2.5 KBapmuT, cueHuT, N3BECTHAK, KAMEHHAS
’ Mepreib, CyrJIMHOK ’ COJIb, CYIIECH
82 N3BecTHSAK, apruiunT, 6a3ajsbT, 3.6 I'meiic, Mmpamop, nuabas, aHTUIPHT,
' CJIaHell, MpaMop, IJIMHa ' [JIMHA, TPaBUi
3.3 JloJIoMUT, TIIMHA, AJIEBPOJIUT, THTIC, g7 N3BecTHSAK, CYTIIMHOK, TOPGUPHT,
' WJ1, TIECOK ' Meprenb, THIIC, TOph
3.4 ['nuna, anruaput, Tpaxur, ]38 Omnoka, U3BECTHSIK, TaOOpO, KaMeHHast
' JIOJIOMUT, KaMEHHAas COJIb ' COJIb, KBapIIUT, TJIMHA

3. I'opHble OpOabl KaK TPYHTHL. PU3NUYECKHE CBOWCTBA IPYHTOB

['pyHTaMu Ha3bIBAIOTCS TOPHBIE TTOPO/IbI, TOUBHI, TEXHOTEHHBIE 00pa30BaHMUsl, IPEACTABISIONINE
MHOTOKOMITOHEHTHYIO T€OJIOTUYECKYIO CUCTEMY U SBIISIONINECS 00BEKTOM HHKEHEPHO-
XO3SIICTBEHHOM AESATEIbHOCTH YelIOBEKa. [ pyHTHI M3ydaeT HayKa TPYHTOBEICHHUE.
[Ipeobmanaromiee 3HaUeHNE B TPYHTOBEACHUH UMEET U3YU4EHUE CBOWCTB PHIXJIBIX
(KpYITHOOOJIOMOYHBIX ¥ TIECUAHBIX ) U TIIMHUCTBIX TTOPOA. DTO OOBSICHSIETCS TEM, UYTO MACCHBHBIC
TBEP/IbIE TOPHBIE MTOPOBI (CKAIBHBIE TPYHTHI) 00JIaIal0T KECTKOM CBSI3BI0 MEXKTY 3€PHAMHU U C
WHXEHEPHO-CTPOUTEIBHON TOYKHU 3pEHUS OKa3bIBAlOTCS B OOJBIIMHCTBE CIy4YaeB J1OCTATOYHO
MIPOYHBIMH, HE BBI3BIBAIOIIMMU ONTACEHUN B OTHOUIEHUH YCTOMYMBOCTH 3JaHUI U COOPYKEHUM.
PbIxJble ¥ TTIMHUCTBIE TOPHBIE MOPOABI (TPYHTHI) XapaKTEPU3YIOTCSI OTCYTCTBUEM KECTKOU
CBSI3M MEXKY YaCcTUIIAMHU U 00JIaJal0T HEMOCTOSHHBIMU (PU3UKO-MEXaHUUECKUMHU CBOMCTBAMHU
Llenp JaHHOM PabOTHl —O03HAKOMIICHHE C METOMKOH JTab0paTOPHBIX CITIOCOOOB OMpEICTICHUS
(UBHYECKUX XapaKTEPUCTUK TPYHTOB.
3aiaun paboThI:

1. ompeneneHne OCHOBHBIX (U3NUYECKUX XapaKTEPUCTUK TPYHTOB;

2. BBIYUCIIEHUE IPOU3BOJHBIX (PU3NYECKUX XAPAKTEPUCTHK TPYHTOB.
du3nyecKue CBOWCTBA TPYHTOB 3aBHUCST OT COOTHOIICHUS TBEPABIX YaCTHII, KHUIAKOCTH (BOJBI) U
ra3a; rpaHyJOMETPUUYECKOT0 U MUHEPAJIOTHYECKOTO COCTAaBA.
CrnenyeT BBIIEIUTH TPH OCHOBHBIE (PU3NYECKUE XaPAKTEPUCTUKH TPYHTA: INIOTHOCTH TPYHTA p;
BJIQXKHOCTH WH TUIOTHOCTD YaCTHUII TPYHTAPS.




OCHOBHBIMU OHM Ha3bIBAIOTCS IOTOMY, YTO ONPEAEISAIOTCS TOJIBKO IKCIEPUMEHTAIbHBIM IIyTEM
U CIIYXaT JUIA pacyeTa Ipyrux, TaK Ha3bIBAEMbIX MPOU3BOJHBIX XapakTepucTuk. K nocnegnum
OTHOCAT: IOPUCTOCTh; KO3(pPHULIMEHT BOAOHACKHIILICHUS S, 1 JP.
OcHOBHBIE ¥ IPOU3BOHBIE XaPAKTEPUCTUKN MTPUMEHSIOTCS JIJIsl OLEHKU CBOMCTB JIFOOBIX
TPYHTOB: CKaJIbHBIX, IOJYCKAJIbHBIX, AUCIIEPCHBIX.
HmeroTcst XapaKTepUCTUKH, TPUMEHsIEMbIe 1151 KJIaCCU(PUKAIIUU TOJIBKO TIMHUCTHIX TPYHTOB:
BJIaYKHOCTb Ha TPaHUIlEe TeKy4eCcTH W , BIQ)KHOCTh HA IPaHMILE pacKaThiBaHUs W, YMCII0
IUTACTUYHOCTH [, ¥ TOKA3aTelb TEKY4eCTH [
du3nuecKue XapakTepUCTUKU HCTIONB3YIOTCS IS KJIacCu(UKALMU TPYHTOB, JUIS BBITIOJTHEHUS
pacydeToB, JJIsl KOCBEHHON OLIEHKH MPOYHOCTHBIX U Ae(POpPMAIIIOHHBIX CBOMCTB.
Mertoap! 1abopaTopHOTO ornpeneseHus Gpusnueckux xapakrepuctuk onpeaenens! B [OCT 5180-
84. Knaccudukarus rpyHTOB 110 PU3NYECKUM XapakTepucTukam npousBoautces mo [OCT
251000-95.
Opranu3anusi MCCIeA0BAHUS
Paborty BeimonHsieT Opurana u3 4-5 CTyI€HTOB. 2 4eJI0BEKa ONPEIEISIIOT CBOMCTBA IIECYaHOTO
rpyHTa, 2-3 4eloBeKa — IIMHUCTOrO. MccnenyroTes rpyHThl HApYIIEHHOW CTPYKTYpbl. OuH
CTYZCHT BBIIIOJHSET BCE pabOTHI, CBSI3aHHbIE ¢ B3BeIIMBaHUEM. OJJHOBPEMEHHO MTPOU3BOAATCS
BCE pacyeThl. Pe3ynbraThl cpa3y e MoKa3blBatoTCs npenoaasarento. [Ipu ceppbe3HbIx ommoOkax
paboTa nepeaenbBaeTCsl.

3.1. Onpenenenrie IIIOTHOCTH TPYHTOB METOJIOM PEXKYIIUX KOJIEI

[InoTHOCTH rpyHTa ONpEnENseTCs U3 COOTHOIICHHUS:
L

p=V r/lem® (3.1)
IJIe m— Macca TPyHTa, T;V/— 00beM IPYHTa, M.
[TnoTHOCTH TpyHTA 3aBUCUT OT OPUCTOCTH, BIAKHOCTH, MUHEPATIOTHYECKOTO COCTaBa U MOXKET
HaxoJUThCs B mpenenax ot 1,3 1o 2,2 /oM.
JIyist onipeiesieHrs TUIOTHOCTH Yallle BCETO MPUMEHSIOT METOT PeXKyIero Konbia. CyTh ero
3aKJTFOYAETCsl B TOM, YTO KOJIBIIO H3BECTHOTO 00beMa VBpe3aeTcs B TPYHT, a 3aT€M MTyTeM
B3BCIIMBAHMS ONPECIISFOT MACCYMIPYHTA, 3aKTFOYCHHOTO B KOJIBIIE.
Iopsiiok padoThl.
a). OnpeneuTh Maccy pexyIiero KoJjbla m;.
0). Onpenenutb 00beM PEKYIIEro Koybla mo Gopmyse:

a7,
V=14 (3.2)
rze d — BHyTpEeHHUH UaMeTp KoJIblia, CM; /1 — BBICOTa KOJIbLA, CM. Pa3Mepsl KoJblia 3aMepsItoT ¢
TouyHocThio 0,01 cMm.
B). [ToBepXHOCTbH IrpyHTa (MOHOJINTA) BEIPOBHSTH HOXKOM C IPSIMBIM Jie3BueM. Ha moBepxHoCTh
MOCTaBUTh KOJIBLIO OCTPHIM KpaeM BHU3. [IpuiepkuBasi KOJIbIO PYKOii, BBIpe3aTh CTOJIOUK
IpYHTA MO/ KOJbIIOM HECKOJIBKO OOJIBIIEr0 AMaMeTpa, YeM JuaMeTp Koiblia. Hacagute KonbLo
Ha CTOJIOMK, CIIETKa HAKMMas Ha KOJIBIIO M HE JIOIycKas nepekocoB. [1oBepXHOCTh rpyHTa
JIOJDKHA CIIETKA BBICTYNATh HaJl BEPXHUM KOHIIOM PEXYILEro Kojblia. ['pyHT HUXe Kojblia
HoJpe3ath “Ha KOHYC™ M KOJIBLIO W3BJICYb U3 TpyHTA. VI30BITOK rpyHTa, BHICTYAIOMINN U3
KOJIbLIA, Cpe3aTh BPOBEHB C KpasiMM KoJiblia. KOJIbIIO MOJI0KUTE Ha CTOJI, HA CTEKJI0. Toplibl
TIIATEIBHO 3aYUCTUTH, a MEJIKUE PAKOBUHBI 3aIIINAKICBATh TPYHTOM.
r). Hapy»Hy!0 OBEpXHOCTb KOJIbLA THIATEIBHO OYUCTUTH OT IpyHTa. ONpeaesnTh Maccy
KOJIbIIa C TPYHTOM M CTEKJIOM m; . Maccy cTekiia ms ONpeAeInTh 3apaHee.
n). OnpenenuTs IIOTHOCTh TPYHTA 10 hopmyIie:

gl My- Wy W 3

v v, r/em” (3.3)
e). Pe3ynbTarsl n3mMepenuii 3anecty B Tadnuiy 3.1.
Tabmuma 3.1

Bun rpynra O06Bem Macca, r [LI0THOCTB #, T/cM’




konbua,V, | Kombna,m, Koxabma ¢ Crekna,ms;
oM’ TPYHTOM U
CTEKJIOM, M,

1 2 3 4 5 6

Ilecuanrniit

I'muHUCTHII

3.2. OnpeneneHue BIaXHOCTU ITPyHTa
Brnaxxnoctsio W Ha3bIBaIOT OTHOIIIEHUE MACCHI BOJIBI Myy, COAEPIKAIICICS B MOpaxX IPyHTA, K
Macce CyXOro IrpyHTa mg

-

W=m  nex(3.4)
WIH

M-100
W=m 9% (3.5)

B naGoparopuu BIaXHOCTb OMPEIEISAIOT BECOBBIM METOOM ITyTeM B3BEILIMBAHUS MPOOBI
BJIQ)KHOTO TPYHTA U MOCJE €ro BHICYIIMBAHUS B CYIIMIBHOM IIKady mnpu temieparype 100-
105° C 110 mOCTOSHHO# MAcCHI.
BnakHOCTB OIpenensioT Al TEX ke TPYHTOB, JUIsl KOTOPBIX OMPEEIsIach MIOTHOCTb.
IHopsinok padoThl.
a). OnpenenuTh Maccy 0roKca (UTFOMUHUEBBIA CTAKAaHYMK) M.
0). B Orokc momectuth mpuMepHo 20-30 r BIaXKHOTO TPYHTA, U3BJICUEHHOTO U3 KOJIbIIa ITOCIe
omnpezeneHus wioTHoctu. OnpeaenuTs Maccy OroKca ¢ TPYHTOM my.
B). BBICYIIUTE TPYHT /10 MOCTOSIHHOI Macchl M OMPEAEIUTh Maccy OI0Kca ¢ TPYHTOM MOCIIe
BBICYIIMBAHUS M3.
r). BRIYMCIUTH BIQXXHOCTh TPYyHTA 110 popmyIie:

1,-'{'=”t:_ g
ma~m g1 ell. (3.6)
PaboTa BbINONHAETCS OAMHAKOBO Ul IECUAHOTO M INIMHUCTOIO ITPYHTOB.
n). Pe3ynpTarsl n3mMepenuii 3anectu B Tabnuiy 3.2.
Tabmnuua 3.2
Bnaxnaocts W,
Macca, T.
A.ch
o
Bunrpynta | Ne broxca brokca, brokca ¢ brokca ¢ cyxum
m; BJIQKHBIM TPYHTOM, M3

TPYHTOM, M)

Ilecuanriit

I'muBucTeId

3. Onpenenenne XxapakTepHBIX BIAKHOCTEHN, YKCia MJIACTUYHOCTH U NIOKA3aTelsd TEKY4eCTU
[JIMHUCTOTI'O TPYHTA

[Ipy n3MeHeHnN BIaKHOCTH CBOMCTBA ITIMHUCTBIX TPYHTOB CYIIIECTBEHHO MEHAIOTCA. B
3aBUCUMOCTH OT COAEPKAHUS BOJbI, KOJIUYECTBA U MUHEPAJIOrHYECKOT0 COCTaBa IIIUHUCTBIX
YaCTHUL TPYHT MOKET UMETh TBEPAYIO, IUIACTUYHYIO UIIU TEKYYYIO KOHCUCTEHIUIO.
Jlns knaccuuKauy MNIMHUCTBIX TPYHTOB U OLEHKH MX COCTOSIHUS 110 KOHCUCTEHIUH
HE00XOIMMO 3HATh T€ XapaKTepHbIE BIAKHOCTU W), 1 W, IpU KOTOPBIX IPYHT NEPEXOAUT U3
TBEPAOI0 COCTOSIHUSA B IUNIACTUYHOE, a U3 IJIACTUYHOT'O COCTOSIHUA B TeKydee. XapaKTepHbIe




BIOKXHOCTH W), 1 W Ha3bIBaIOT TAK)KE TPAHULIAMU IIJIACTUYHOCTH: W), — HIDKHUM IIpEaeN
MJIACTUYHOCTH, W) — BEpXHUU Npeen macTuyHocTi. Kpome Toro, 4acTo UCoib3yroT
TEPMUHBL: Wp — IrpaHulla pacKaTbIBaHUs, W — rpaHULIa TEKYYECTH.
BBenenue rpaHui Mexay KOHCUCTEHIIUSIMU JOCTATOYHO YCJIOBHO. [ToaTomy miis
onpenenenuss W, u Wy 'OCT 5180-84 mpenycmMaTpuBaeT CTaHAAPTHBIE UCIIBITAHUS, YCIOBHS
KOTOPBIX CJIETYET TIATEIbHO UCIOIHATD.

3.3.1.0npenenenne HUXKHETO Mpeesa INIACTUYHOCTH WP — IPaHULbl paCKaThIBAHUS
['panuneil packaTbIBaHUSI CYUTAIOT TAKYIO BIAXHOCTb, IPU KOTOPOM IPYHT, paCKaThIBAEMbII B
KTYT IMaMETpOM 3 MM, HaUMHAET pacnaaaTrbcs Ha KYCOUKU JUIMHOHN 3-8 MM.
Omnpenenenue rpaHullbl pacKaThIBAHUS COCTOUT B MO00pE (ITyTeM MOJCYIIUBAHUS) TAKOM
BJIAKHOCTH, IIPU KOTOPOIl U3 TPyHTA yJaeTCsl TOIYIUTh TPEOYEMBIil JKI'YT.
PaboTa nmpou3BoAUTCS B CIEAYIOICH TOCIE0BATEIHHOCTH.
a). U3 rpyHTa, pacTepToro rnocie NpocymuBaHus U IPOCETHHOTO YEPE3 CUTO C sueiikamu 1 MM,
Y BOJIbI IPUTOTABIUBAIOT B (ap(OopoBOii HalIKe IyCTOe TPYHTOBOE TECTO.
0). [IpuroraBnuBaemMoe TECTO TIIATEIHHO NEPEMEILINBAIOT, OEPYT U3 HErO HEOOIBIIOW KOMOYEK
Y PacKaThIBAIOT NAJIbIIAMU Ha CTEKJISITHHOM TUIAaCTUHKE, TIISHIIEBOM Oymare WiId Jal0HH J10
00pa30BaHUs KIyTa JUAMETPOM OKO0JI0 3 MM. PackaTbiBaHHMEe BEAyT, CII€TKa HAKUMAs Ha KI'YT.
JnuHa >xryra He TOJKHA MPEBBIIATh IUPUHBI JIAAOHU. Eciu npu 3TON TONIIUHE XKTYT
COXpaHSET IJIACTUYHOCTD U CBSI3HOCTh, €0 COOMPAIOT B KOMOYKU M BHOBb PACKaTHIBAIOT J10
nurametpa 3 Mm. Onepanuio MOBTOPSIOT 0 T€X MOpP, MOKA KIYT AUAMETPOM 3 MM, HE MIOKPOETCS
CEThIO TPEUIUH U HAYHET pacnagaThCcsi Ha KYCOUKHU JJIMHOU 710 8-10 MM.
B). Kycoukwu XryTa moMemaroT B 3apaHee B3BEIICHHBIN cTakaHYUK. Bo BpeMs paboThI miist
IIPEIOXPAaHEHHSI KyCOUKOB JKI'yTa OT BBICBIXaHHS CTAKaHUYMK CIIEYET AEpKaTh 3aKPBITHIM.
Heob6xoaumo Habpats He MeHee 10 T KycoukoB rpyHTa. Jlanee onpeaenstoT BIaXKHOCTh B
COOTBETCTBUM C 11.2. Pe3ynbTaThl 3aHOCAT B TAONHUILY (CM. HIKE).

3.3.2. Onpezenenne BEpXHETO Mpeiena MIacTUIHOCTH W] — TpaHMIIbl TEKYYECTH

ITon rpanuLiel TEKY4ECTH IOAPA3yMEBAIOT TaAKYIO BJIAXKHOCTD, IIPU KOTOPOU CTaHJAPTHBIN
KOHYC BecoM 76 T ¢ yriioM nipu BepiurHe 30° morpyxaercsi B TpyHTOBoe TecTo Ha 10 MM 3a 5 c.
Pabora npou3BoanTCs B cieyIoNieil Nocae0BATEeJIbHOCTH.
a). ')pyHTOBOE TECTO C MMOMOIIBIO IITATEINS MEPEHOCT (“BMa3bIBalOT’) B CTAaHAAPTHBIN
METAIIIMYECKUM CTaKaHUYUK, HE IOMYCKasi HaJIM4Ms BO3YIIHBIX NojocTel. IloBepxHOCTh TpyHTa
3arjJakXuBarOT BPOBEHb C KPASIMU CTaKaHUYHUKA.
0). CTakaHYUK yCTaHABIUBAIOT HA TIOJICTABKY.
K nmoBepxHOCTH rpyHTa MOAHOCAT OCTPUE KOHYCA, CMa3aHHOI'O TOHKUM CJIOE€M Ba3elInHa, TaK,
YTOOBI OCTPUE €TI0 KOCHYJIOCHh TOBEPXHOCTU IpyHTA. OTIMYCKAIOT KOHYC, BKIIIOYAs
OJIHOBPEMEHHO CEKYHJOMED, U CIEAAT B TEUEHHUH 5 C 3a MOTPY>KEHUEM KOHYCa I10J] BIUSHUEM
COOCTBEHHOTO Beca.
B). [lorpyxenne Ha 10 MM (10 pUCKH) B TEUEHHE 5 C TIOKA3BIBAET, YTO BJIAKHOCTH TPYHTOBOTO
TECTa COOTBETCTBYET BIAXXHOCTH Ha TPaHULIE TEKy4ecTH. B 3TOM ciyyae u3 ctakaHumka 6epyT
poOy 10-15 T 1 onpenensoT ee BIaKHOCTh B COOTBETCTBUU C 11.2.
r). [lorpyxenue koHyca Ha T1yOnHy MeHee 10 MM 3a 5 ¢ cIyHT IoKas3aTesaeM TOro, 4To
BJIQYKHOCTh I'PYHTA HUKE BIIAYKHOCTHU HA IPaHULIE TEKy4eCTH. B 3TOM ci1ydae rpyHTOBOE TECTO
NepeKyIaIbIBACTCs B YAIIKY, U TIOCJe J00aBIECHHS BOABI M TIIATEILHOTO MEPEMEIINBAHUS OIBIT
MTOBTOPSIOT.
n). Ecnu konyc norpysuTcs B TpyHT Oosiee ueM Ha 10 MM, TO cliexyeT J00aBUTh CyXOro IPYyHTa,
CMECh THIATENIBHO MepEMEIIaTh U TOBTOPUTH OIBIT.
Pe3ynpraTsl HcnibITaHU# 3aHOCAT B Tabmuiy 3.3.

Tabauma 3.3
Macca, T
[Ipenensr Ne
Brnaxnoctb
iactTuyHocTy | Orokca | brokca, brokca ¢ brokca ¢ cyxum
m BJIQXKHBIM TPYHTOM, M3




TPYHTOM, M)

Hwxnun W,

Bepxuuiit Wi,

3.4. Onpenenenre MPOU3BOAHBIX (PU3UICCKUX XaPAKTEPUCTUK TPYHTOB
Ha ocHOBaHUU TpeX OCHOBHBIX (PM3NYECKUX XAPAKTEPUCTHK PACYCTHHIM ITYTEM CIIEyeT
OTIpeAeNUTh MPOU3BOAHBIE XapaKTEPUCTUKH IPYHTOB.
Hwuxe ucnionp3oBanbl 0003HaYeHHS: V' — 00beM Bcero rpyHTa; V3 — o0beM JacTull TpyHTa; V, —
00beM 1op; Vy— 00beM BOJIBI; m — Macca BCEro TpyHTa, paBHAs
m = my + mg, TJI€ My — Macca BOJBI B TPYHTE; m; — Macca 4acTull B rpyHTe. [Ipu pacuerax
IUIOTHOCTD YAacTHUIl TPYyHTA £ — 3a/1aeTCsl MPEnoiaBaTesieM.

3.4.1. INIOTHOCTDb CYXOT'OI'PYHTA

[110THOCTBIO CYXOro TpyHTa # 4 Ha3bIBaIOT OTHOLLIEHNE MACChI CYyXOI'o TPyHTa (4acTUll TPyHTa) K
00BeMy Bcero rpyHTa MPU HEHAPYIIEHHOU CTPYKTYpe

.
24=V(3.7)
BennunHa # 4 XapaKTepU3yeT IIOTHOCTb CIIOKEHHS TPYHTa K 0COOCHHO IITMPOKO MCIIONb3YeTCs
JUTS OLIEHKH KA4eCTBa YILIOTHEHHS TPYHTOB B IOAYIIKAX, HACBIISAX M APYTHUX 3EMIISHBIX
COOPYKCHHSX.
[1I0THOCTB CYXOTO TPYHTA BBIYHCISIOT 110 (hOpMyIIe:

a2
24=1+W  r/em’ (3.8)
3.4.2. IOPUCTOCTH TPYHTA
[TopuctocTpio n Ha3BIBAIOT OTHOLIEHNE 00beMa MOp KO BCeMy 00beMy TpyHTa

n="7, 1 erwmn=7 100, % (3.9)
ITopucrocTh 4acTo BhIpaX)aroT B MPOIEHTAX.
[TopucTOCTh BHIUUCIAIOT TIO (hOpMyTIaMm:
a ; 1_ .':'__I
n=1- 2" ymun= & n en (3.10)
3.4.3. KOO®PUIUEHT MOPUCTOCTHU

KoaddunmenToM NoprcTocTH € Ha3bIBaIOT OTHOIIEHHE 00BeMa Mop K 00beMy YacTHUI] TPyHTA:

e=V,nmen (3.11)
[TousTHE KO PUIMEHTA TOPUCTOCTH MCIIOIB3YETCS YPE3BEIYANHO IUPOKO, TAK KaK MPH
BO3IEHCTBHAX HA IPYHT 0OBEM YACTHI[ OCTAETCS MOCTOSHHBIM, 8 U3MEHEHHE 00BEMA IIOP
HATJIAHO XapaKTePU3yeTCsl H3MEHEHHUEM €.

Koaddunuent nopuctoctu onpeaesstoT no Gopmyaam
pilL+W) oy
e= @ umme =~ men. (3.12)
3.4.4. KOO®OUIMEHT BOJOHACBILIEHUS
Koaddunmentom BotoHACHIIIICHUS S, HA3bIBAIOT CTETIEHb 3alI0JHEHUs 00beMa IOp BOIOI.
¥

S;= ", men (3.13)

Koaddurment BogoHaChIIICHUST BEIYUCIAIOT 110 hopmyiie:
Wa,

S;=¢a  n. en., (3.14)

I/ie Pw — IJIOTHOCTH BOJBL, paBHas 1 r/em’.

3.4.5. ONPEJAEJIEHUE YNCJIA INTIACTUYHOCTHU INNIMHUCTBIX TPYHTOB
Yucnom muacTHYHOCTH [, HA3bIBAIOT PA3HOCTh BIAKHOCTEHN, COOTBETCTBYIOIIMX JIBYM
COCTOSIHUSIM TPYHTA: HA TPAHULE TEKY4eCTH W ¥ Ha TpaHMIIEe pacKaThIBaHUs W,

I,=Wi—W;, % (3.15)




ITo 'OCT 25100-95 Wi u W, BeIpakaroTcsi B IPOLICHTAX.
Yucno nIacTUYHOCTH XapaKTepU3yeT BEIUUYNHY HHTEPBAIA BIaXKHOCTH, B IIpeAeaX KOTOPOTro
[JIMHUCTBIA TPYHT COXpaHSET IJIAaCTUYHOE COCTOSTHUE.

3.4.6. OITPEAEJIEHUE ITIOKA3ATEJISA TEKYYECTHU I''IMHUCTBIX I'PYHTOB
IToka3arenem TekydecTH /i, Ha3pIBalOT OTHOILEHUE PA3HOCTEMN BIAXKHOCTEW, COOTBETCTBYIOIINX
JIBYM COCTOSIHUSIM I'PYHTA, €CTeCTBEHHOMY W M Ha rpaHuIle pacKaTelBaHus W, , K YHCITy
IUTIAaCTUYHOCTH 1),

W,
Lo Lo nen(3.16)
IToka3zarens TeKy4ecTH /1 UCIIOJIB3yeTCs U1 YUCICHHONW OLIEHKM KOHCUCTCHIIUU TPYHTA.
[ToaTOMy HEpeaKo €ro elle Ha3bIBaloT U I0Ka3aTelIeM KOHCUCTCHIIUN.

KoHTpoJibHbIE BONIPOCHI:

l. Kakue gpusnyeckue xapakTepuCTUKH HA3bIBAIOT OCHOBHBIMHU, a KaKH€ MMPOU3BOJIHBIMU U
nouemy?

2. Ot xakux (akTOpOB 3aBUCUT INIOTHOCTH TPYHTA, U KAKUM METOJJOM MOXKHO €€
ONpPEeNETUTh?

3. Uto Ha3bIBAIOT BIAXKHOCTHIO TPYHTA U KaK OHA ONpeAensiercs?

4. Uro XapakTepu3yeT CTENEHb BOAOHACHILICHUS IPYHTA, U B KAKUX IIpeJeIax OHa

U3MEHseTcs?
Kak omnpenensiercs BlIaXHOCTb Ha TpaHUILIE pacKaTbIBAHUA?
Kak onpenensercs B1axHOCTb Ha TPAHUIIE TEKYYECTH?
UYto Ha3bIBalOT MNIOTHOCTBIO CyXOro rpyHTa?
UTo Ha3BIBAIOT MOPUCTOCTHIO TPYHTA?
UYro Ha3bIBAIOT KO PUIMEHTOM NOPHUCTOCTU TPYyHTA?
Yo Ha3bIBAIOT YMCIOM IUIACTUYHOCTH M I YETO OH MCIOJIb3yeTcs?
UTo Ha3bpIBaIOT MOKA3aTENEM TEKYUECTH U ISl YETO OH HCIIOJIb3YETCs?

mEo W

— O

4. Knaccudukarnus rpyHToB cormacHo roct 25100-95. I'pyntel. Knaccudukarusi.
JUJ1s1 OLIEHKU CTPOUTENIBHBIX CBOIMCTB IPYHTOB Mpou3BoAMTCS MX Kiaccudukanus no ['OCT
25100-95 u nopmupoanue no CHull 2.02.01-83*. TOCT 25100-95 «'PYHTBI.
Knaccudukanus» pacnpocTpaHsieTcs Ha BCE TPYHTHI H YCTAaHABIMBAET X KIIACCU(PUKAIIHIO,
MPUMEHSIEMYIO ITPU MPOU3BOJICTBE HHKEHEPHO-TCOJIOTMUECKUX U3BICKAHUH, TPOSKTUPOBAHUU U
CTPOUTEIIBCTBE.
151 HeCBSI3HBIX TPYHTOB ONIpeeISIIOTCS:
e Pa3HOBUIHOCTH MO FpaHylIOMeTpudecKkoMy coctaBy (Tadu. b.10 [6] wmum tabn. 1.6 mpur. 1
HACTOALIUX METOJNYECKUX YKa3aHUM);
e Pa3HOBUIHOCTH MO MJIOTHOCTH cioxeHwus (Tadn. b.17 [6] wiu Tabn. 1.5 mpun. 1
HACTOALIUX METOINYECKUX YKa3aHUM);
e Pa3HOBUIHOCTH MO CTeNeHH BogoHackImeHus (o Sr) (tabn. b.10 [6] umu tadn. 1.4 mpu.
1 HacTOAMUX METOIUYECKHUX YKA3aHUH);
e pacyeTHOE COMPOTHUBIECHUE IPyHTA Ry (pwmit. 3 [6] umu Tabi. 2.1 npui. 2 HACTOSIIUX
METOJMYECKUX YKa3aHUM);
e Moxyib nedopmanuii rpyata E (mpun. 1 [6] umu tabm. 2.2 npui. 2 HACTOSIIHX
METOJIMYECKUX YKa3aHUN);
JJIl TTMHUCTBIX TPYHTOB ONPeIeISIK0TC:
e  Pa3HOBUIHOCTH MO YUCITY ItacTUIHOCTH [p (Tadum. b.11 [6] wim ta6a. 1.1 mpu. 1
HACTOSIINX METOJUYECKUX YKa3aHUM);
e Pa3HOBUIHOCTH IO FPAHYJIIOMETPUYECKOMY COCTABY M YUCIY MJIACTUYHOCTH [p (TalII.
b.12 [6] vnu Tabn. 1.2 npuit. 1 HACTOSIIIUX METOAMYECKHUX YKa3aHUN);




e Pa3HOBUIHOCTH IO MOKa3arento TekydecTH Iy (tabn. b.13 [6] wnu Tabn. 1.3 mpu. 1
HACTOSIINX METOMYECKUX YKa3aHHH);

e pacyeTHOE CONPOTHUBIIECHHUE IPyHTA Ry (pwmit. 3 [6] umu Tabin. 2.3 npuit. 2 HACTOSIIUX

METOJMYECKUX YKa3aHUN);

e Moxyib nedopmanuii rpyata E (nmpui. 1 [6] unu tabn. 2.4 npui. 2 HACTOSIIHX

METOJMYECKUX YKa3aHUN).

Ilpumep:
Jlano:

Copneprkanue mecuanbix yacTull (pasmep ¢ppakuuu rpyHata ot 2 1o 0,5 mm) >50.

Yucno mnacrnynocty [,=2.
[Tokazarens Texyuectu /;= 0,5.

Koaddumument nopucroctu e=0,7.

Tpedbyemcsa: Ipoussectu kinaccuduxanuto rpynta mo 'OCT 25100-95 u HopMupoBaHHe 110
CHull 2.02.01-83*.

Omeem. I[aHHBIfI T'PYHT — CyHICCh NTCCUAHUCTAA, IJIAaCTUYHAsA, C paCYCTHBIM

conpotuBienueM Ry =225kl1a u moxynem nedopmaruu E =13 MIla.

3amaua Knaccuduimy

pyHTE IPYHT, €CJIM OH UMEET cleaylomue Gu3nuecKue XapakTepUCTHKU:

s q’z"_?m";f," ‘i’fﬁgﬁ'ﬁf :’fgf‘s‘."i" Mias | dpwe ||
() () 25Mm,% | 0.1mm,%

1 - 10 50 20 20 0,60 | 0,62 - -
2 16 37 10 14 23 0,68 - 3 0
3 - 5 17 25 53 0,71 - 6 0,5
4 10 20 15 45 10 0,71 | 0,63
5 1 4 12 14 69 0,65 - 4 1,5
6 7 12 14 21 46 0,68 - 5 0,9
7 - 4 19 27 50 0,62 - 6 1,2
8 - - 30 55 15 0,65 | 0,81 - -
9 12 39 12 10 27 0,66 - 7 0
10 - 9 11 24 56 0,71 - 8 0
11 - 30 18 20 32 0,59 | 0,48
12 13 31 13 11 32 0,64 - 9 10,20
13 1 7 21 16 55 0,84 - 11 10,42
14 3 9 17 24 47 0,60 - 12 10,72
15 - 50 10 25 15 0,52 | 0,48 - -
16 16 27 14 17 26 0,73 - 10 1
17 - 8 17 22 53 0,67 - 11 | -1,5




18 4 - 15 24 57 0,54 - 9 10,15
19 - 40 15 40 5 0,75 | 0,78

20 - 9 17 31 43 0,57 - 11 0,38
21 9 8 13 20 50 0,91 - 10 10,55
22 1 12 10 19 58 0,85 - 13 10,85
23 13 29 12 14 32 0,76 - 16 | 1,28
24 - - - 75 25 0,73 10,52 | - -
25 3 10 17 16 54 0,68 - 15 10,95
26 - 4 12 27 57 0,75 - 11 |0,68
27 7 - 14 26 53 0,95 - 18 0,56
28 - 2 13 10 75 0,87 - 25 | 0,10
29 5 25 25 30 15 0,67 | 0,54

30 - 40 30 5 25 0,60 | 0,58

5. I'eonmornueckue kapTel U pa3pessl
["eonornueckas KapTa MpeacTaBisieT cOO0H MPOSKITMIO0 Ha TOPU3OHTAIBHYIO TIJIOCKOCTh BBIXOOB
Pa3JIMYHBIX 110 BO3PACTy U COCTaBY IIACTOB. COOTBETCTBYIOIINUE M€OJIOTMUYECKUE KOMILIEKChHI
HAHOCSTCS Ha OOBIYHBIC TONMOTPadUUECKHUE KAPThI U BBIICISIOT ONPEIETICHHBIMHA YCIOBHBIMH
0003HAYCHHSIMH.
Kaptb! mo xapakTepy oTpa’kaeMbIX KOMIIJIEKCOB JEISITCS Ha CICTYIONTUE THITBI:
— eeonozuyeckue, Ha KOTOPbIE HAHOCST BBIXO/bI IJIACTOB PA3JIMYHOTO BO3PACTA;
— aumoJaocuieckue, OTPAKAIOIINE BHIXO/ Ha TOBEPXHOCTD IJIACTOB Pa3HOTO METPOrpaPuIecKoro
Tumna (ecKoB, IINH, TPAHUTOB U T.11.);
— 2e01020-1umoiocuyecKue, MarIue MpeICTaBIEHUE 0 BO3PAcTe M COCTABE IMOPO/I, CIararoinx
MOBEPXHOCTb.
[Ipu mocTpoeHNH TEOJOTUUECKUX KapT YETBEPTUUHBIC OTIIOKEHUS, KaK MPaBHIIO, HE HAHOCSTCH,
TaK KaK OHM MaCKUPYIOT KOPEHHbIE TOPOAbl. YeTBEPTUUHBIE OCAJKU COXPAHSIOTCS JTUIIH B
PEYHBIX JOJIMHAX M HA HEKOTOPBIX y4acTKaxX.
UeTBepTUUHbBIEC TOPOIBL, CIATAIOIINE TOBEPXHOCTh, HAHOCATCS HA KAPMbl YemEepmuyHbIX
OMJLOJICEHUI.
[ToMuMO nepedrcneHHbIX TUTIOB KapT JUIs Pa3IMUHbIX LIeJIeH COCTABIISIIOTCSA TaK Ha3bIBaeMbIe
CIeIUaIbHbIE KapPThI:
— Kapmul CMpOUmMebHbIX MAmMepuanlos, 1aolue IpeICcTaBIeHNs O pacClpOCTPaHEHUHN Ha
MOBEPXHOCTH TOPHBIX MOPO/I, TPUTOAHBIX JIJIS UCIIOIH30BaHMSI B KAYECTBE €CTECTBEHHBIX
CTPOUTENBbHBIX MATEPUATIOB U CBHIPBS JUIsl IPOMBIIUIEHHOCTH CTPOUMATEpUAOB;
— UHIICEHEPHO-2e0N02UudecKUe Kapmbl, OTPAKAIOIINE Te0JIOTHIECKUE YCIOBUS BO3BEICHUS
COOPYKEHHI;
— eudpoeeono2uieckue Kapmol, TAIOMINAE IPEACTABICHUE O XapaKTepe 3aJeranusl MOI3eMHBIX
BO/I.
Kaxxnast vH)KeHEepHO-Te0JIOTHYeCKasi KapTa — MOHIATHE COOMPATEIIbHOE U COCTOUT U3 COOCTBEHHO
KapThl, YCIOBHBIX 0003HAYEHUH, T€OJIOTUIECKUX PA3pPE30B U MOSICHUTEIHLHOM 3aICKH.




NHXeHepHO-Te0IOTHYECKUE KapThl OBIBAIOT TPEX BUIOB: 1) HHKEHEPHO-TEOIOTUIECKUX
YCJIOBHH, 2) MHXEHEPHO-TE€OJIOTHYECKOTO PAHOHUPOBAHMS U 3) HHKEHEPHO-TE€OJIOTHUECKUE
KapThl CHEIMAILHOTO Ha3HAYCHUSI.

Kapta un>xeHepHO-re0IOrnYecKuX YCIOBUHN COAEPKUT MHPOPMAIUIO C pacieToOM Ha
YIIOBJIETBOPEHUE BCEX BUIOB HA36MHOT'O CTPOUTENLCTBA. E€ NCMONB3YIOT /Uist 001IIeH OlIeHKH
MPUPOJHBIX YCIOBUI MECTHOCTH, /i€ OYAET OCYIECTBIEHO CTPOUTEILCTBO.

Kapra nHXeHepHO-T€0JIOrHUeCKOTr0 palOHUPOBAHUS OTPaKAET pa3/ie]ICHIe TEPPUTOPUHN Ha
4acTH (peruoHbl, 00J1aCTH, PAOHBI U T.]I.) B 3aBUCHMOCTH OT OOITHOCTH MX WHKEHEPHO-
re0JIOTUYECKUX SBJICHUM.

KapTsl cnernuanbHOro Ha3HAYeHUs COCTABIISAIOT IPUMEHUTEIHHO K KOHKPETHBIM BUJIaM
CTPOUTENCTBA WK coopyxkeHUs. OHH COepKaT OIICHKY WHKEHEPHO-TEOJIOTUIECKUX YCIOBUI
TEPPUTOPUHU CTPOUTENHCTBA U MPOTHO3 NH)KEHEPHO-T€OJIOITMUECKUX SIBJICHUM.

[Ipu cocTaBieHUN Te0IOTMYECKON KapThl TTIaBHAS 3a]ja4a — IPOBEICHUE Ha KapTe TPAHUYHBIX
JMHUM BBIXOJIOB IJIACTOB HAa TOPU3OHTAIBHYIO MOBEPXHOCTD. [IpH UX MOCTPOEHUU UCTIOIB3YIOT
MOJICBBIC TAHHBIC O XapaKTepe 3ajeraHus TUIaCTOB B OOHAXKEHUSX, aHATTN3 00X
re0JIOTUYECKUX YCIIOBUH palioHa, a TAK)Ke OMPEIeIICHHbIE MpaBuiia MOCTPOeHUs npoekuid. Ecinu
TUTACTHI 3QJIETAIOT TOPU30HTAIBHO, TO HA KAPTE UX IPAaHUYHBIC JIMHUU TTApaJUIeTIbHBI
ropuzoHTaiaM (puc. 5.1a). ['paHuuHbIE IMHUAY [IACTOB, MMEIOLIMX yrou magenus 90° (T.e.
BEPTHKAIBHO MA/IAIOIINX ), OYAYT MPEICTABICHBI PSIMBIMH JTHHUSMU, TIEPECEKAIONTUME KapTy B
HaIpaBJIeHUN IPOCTUPAHUS TIacTOB (puc. 5.10). Eciu Ha MOBEpXHOCTH 3€MJIU BBIXOIAT
HAKJIOHHO TaJIa0IUe TUIACTBI, TO UX BBIXOJBI OyayT 00pa30BBIBATh KPUBOJIMHEHHBIE TIMHUH,
HAXOJSIIMECs MO/ Pa3HBIMU yIJIaMU K ropu3oHTaAM (puc. 5.1B). [lonyudaromuecs rpaHuYHbIE
JUHUAU OyIyT nepecekaTh ropuzoHTanu. Ha yuactkax nosjoxeHuit penbeda onn Oynyt
OTKJIOHSITHCSI B HANPaBJICHUH MaIeHUS TIOPO/I, @ HAa BO3BBIILICHUSAX — B HAIIPAaBJICHUH,
MIPOTUBOTMOIOKHOM MajieHuI0. Yem OoIbIie yrom majgeHust IopoJi, TeM MEHBIIe TPAaHUYHBIC
JMHUH OTKJIOHSIOTCS OT MPSAMOIA.

Puc. 5.1. N300pakeHne Ha KapTaX BBIXOJOB IIACTOB:
a — TOPU3OHTAJIBHBIX, O — BEPTUKAJIBHBIX, B — HAKIIOHHBIX, T — BBIXOJl HA TIOBEPXHOCTh
CHHKJIMHAJIN.

ITo reosornyeckoii KapTe ¢ TOPU30HTAIAMU MOKHO JIETKO OIPEACIIUTh 3JIEMEHTBI 3aJIeraHus
HAKJIOHHO MaJaromuXx IjIacToB, X MOIMHOCTh U PpACCUUTATDH FJIyGI/IHy 3aJIeTaHus B JII000H TOYKE
MECTHOCTH.
CkitaguaTble TUCIIOKAIMY TUIACTOB Ha KapTe 00pa3yroT CIIOKHBIA PUCYHOK, 3aBUCSIIUN OT
CTENEHHU pacuIeHEHHOCTH penbeda. BozMoxkHO 00pa3oBaHuEe HECKOJIBKUX M30JIMPOBAHHBIX



Y4aCTKOB JTHOO OJTHOTO CIOXKHOTO 3UT3aroo0pa3Horo BbixoAa. CHHKJIMHAIYM U aHTUKIMHAIIN
00pa3yroT Ha IIOCKON MOBEPXHOCTH 3aMKHYTHIC JUITMIICOBHUIHBIC BBIXOBI (pHC.5.1T).
I'eonornyeckue paspesbl MPEACTABISAIOT COO0I MPOEKLUIO T€0JIOTHYECKUX CTPYKTYp Ha
BEPTUKAIBHYIO INIOCKOCTh. OHU MO3BOJISIOT BBIABUTH I'€0JIOTMYECKOE CTPOCHHE MECTHOCTH Ha
riyouHe. Ha reojornueckom paspese moKa3bIBalOT BO3PACT, COCTaB, CBOMCTBA, MOIIHOCTD CJIOEB,
yCIIOBUS 3aJleraHusl U B3aMMOOTHOILIEHUS TOPOI, peibed, THAPOTe0IOrHUeCcKre yCIOBHS U
NPOSIBICHUS (PU3UKO-TEOJIOTUYECKHUX MPOLIECCOB (OMOI3HU, KapCT U T.1I.)
['eonornueckue pa3pessl CTPOSITCS MO ONPENEIECHHBIM JIMHUSAM Ha OCHOBAHUM MCIOJIb30BaHUS
CJEYIOIIUX JaHHBIX:
1. Ha maTtepualie mociIoMHOTO ONMUCAHUS €CTECTBEHHBIX OOHAKEHUN TOPHBIX MOPO/I,
HaIpUMep, B OBparax, 00pTax peuHbIX JOJHUH;
2. Ha maTtepuane nocjaoiiHOro ONMUCaHus TOPHBIX MOPO/JI, BCKPHITHIX PACUUCTKAMH,
KOJIOJILIAMH, CKBaKMHAMU (B 3aJIaHUU NPUBEJICHBI UICXOHBIE TAHHbBIE, TOCTPOUTH pa3pe3
10 HUM);
3. Ha ocHOBaHUU I'€0JIOIrMYECKON KapThl.
[Topsimok moCTpOEHUs T€0IOrMYECKOTo MpoduiIsi HA OCHOBAaHUHU MOCIOMHOTO OMKUCAHUS TOPHBIX
MOPOJI B CKBOXKMHAX TaKOB: Ha MIJUTUMETPOBOU Oymare, ¢ y4eToM 3aIaHHOTO B BapUAHTE
Maciurada, ¢ JIeBOW CTOPOHBI JINCTA CTPOUTCS BEpTUKAJIbHAS IIKaJla aDCOIIOTHBIX OTMETOK.
[Ipenen xonebanuit MX 3HAUEHUI ONpeAeseTcs B KaXKI0OM KOHKPETHOM CITydae HCXOs U3
3aJJaHHBIX B BapHaHTE BEJIMYUH aOCOIIOTHBIX OTMETOK YCThsl CKBaXXMH. HaHOCHUTCA Ha 1IKay
OKpYTJIEHHAs 10 KpaTkoit 5 v 10, HauBbBICIIast OTMETKA, BHU3 OT HEE B MacmITade
OTKJIaJIBIBAIOTCS MOCJIEIOBATENHHO APYTUE, C MEHBIIMMU 3HaueHusiMu yepe3 S unu 10 m. Tlocne
MOCTPOCHUS [ITKATBl ADCOFOTHBIX OTMETOK HAHOCST abTUTY/BI YCThSI CKBAXXHH (A0COTIOTHBIC
OTMETKH TOYEK MepeCceueHs CKBaKHUH C 3€MHOM MOBEPXHOCTHIO), KOTOPBIE IPU COETUHEHUHU UX
IUTaBHOM JIMHUEH NAIOT penbe) TOBEPXHOCTH 3€MIIM Ha paccMaTpuBaeMoM ydactke. [lepBas
CKBa)KMHA HAHOCUTCS IIPOM3BOJILHO Ha JIFOOOM PacCCTOSIHUU OT LIKaJIbl aDCOMIOTHBIX OTMETOK,
OCTaJIbHBIC PACIIONATAIOTCS OT HEee B COOTBETCTBHH C 33/IaHHBIM TOPU30HTAILHBIM MacIITaboM
(mpu macmtade 1:1000 u paccrossHnm Mexy ckBakuHamMu S0 M yepe3 5 cm). OTII0OKUB
a0COTFOTHBIC OTMETKH YCThSI CKBaXXUH W MOJIYYUB pelibed) MOBEPXHOCTH 3EMITH, IIPUCTYIAIOT K
MIOCTPOEHHUIO I€0JIOrMYECKOro paspesa. IlocienoBaTrenbHO B KaXK0M U3 CKBAKHUH OT
a0COFOTHOW OTMETKH €€ yCThs, KOTopasi mpuHuMaeTcs 3a 0, OTKJIabIBAIOT MOIIIHOCTH CIIOCB
BCKPBITBIX CKBOKHHOM. KaXkIb1i TOCTIEAYIONNNA CIIOM OTKIIAABIBACTCS OT MPEABIIYIIETO U
3apUCOBBIBACTCS YCIOBHBIM 3HAKOM, JAHHBIM B MPUI0KeHUH. CIIOM OJJMHAKOBOTO MUJIH OJIM3KOTO
COCTaBa M OJTHOTO BO3pPACTa COENUHSIOTCA OT CKBAXKMHBI K CKBaKUHE IIJIaBHBIMU JIMHUSMU.
BospacT cnoeB naH B mHAEKcax 0OMIEIPUHATON HOMEHKIATYPEL. (4 — cCOBpeMeHHbIe, O; -
BEpXHEUETBEPTUUHBIE, (J; - CpEeIHEUETBEPTUUHBIE, (J; - IPEBHEYETBEPTUYHbIE, N —
HEOT€HOBBIE, / — IOpCKHE, P> — Ka3aHCKUE 0TIIOKEHUs nepMu, C — KaMEHHOYT OJIbHbIE, /] —
NeBOHCKHeE, P,, — mpoTepo3oiickue). Cion, UMEIONINECS HE BO BCEX CKBaXKWHAX, BRIKJIMHUBAIOT,
CBOJIAT HAa HET HA MOJIOBUHE PACCTOSHUSA MEX Iy CKBaxxuHamu. CIIOM OJJHOTO BO3pacTa 1 OJIM3KUe
10 COCTaBY, HO HECKOJIBKO OTJIMYarouecs (CKaxeMm, MecOK TITUMHUCTBIN U CYTEeCh),
BBIPHCOBBIBAIOTCS KaK OJIMH CJIOHM, HO HA CPEIMHE PACCTOSIHUS MEXAY CKBAXKUHAMU, T71€
HAOJI0/IAI0TCS U3MEHEHUS, IOKA3bIBACTCS 3aMELICHUE OJHUX MOPOJI APYTUMHU «TapMOIIKOM».
[Tocne oTnoxxeHus ci10eB COOKY y BEPTUKAIBHOMN IKAJIbl HIIM IPU TOCTATOYHON MOIIHOCTH
(Tomiie) cI0€eB, BHYTPU UX MHJEKCaMHU MTOKA3bIBACTCS UX BO3PACT. Y POBEHb MOBEPXHOCTH
rpyHToBBIX BoA (YI'B) unu ypoBens BeuHoit mep3ioTsl (YBM) natotcs B 3agaHuu B
a0COIOTHBIX OTMETKAaX. DTH TOJILIM 10 BEPTUKAIBHOM IIKaje, OTKIAAbIBAIOTCS B KaXI0M
CKBa)XMHE M COCUHAIOTCS TUIABHOM JIMHUEH, /ISl KOHTPACTA KeNaTesIbHO APYroro LBeTa, U
MOJTy4YaloT JIMHUIO IIOBEPXHOCTH, KOTOpasi OyAeT MPOXOIUTh BHYTPH FOPHBIX mopos. Takxke B
a0COFOTHBIX OTMETKAX MOTYT OBITh IaHbI TUH3HI JIbJ]a, KAPCTOBBIC BOPOHKU U JIP., KOTOPHIE
COOTBETCTBEHHO M HAHOCAT HA F€0JIOTMYECKUH pa3pes.
Crenyromum 3TanoM paboTsl ABIsIeTCs 0hOpMIICHHE HAIIHCEH.



Caepxy Haj yepTexoM MUyt «MHKEeHEepHO-Te0IOTHYECKU pa3pes Mo CKBAXKUHAM U
YKa3bIBAIOTCS MAcCIITa0bl TOPU3OHTANIbHBIN U BepTUKANbHBIN. HermocpeacTBeHHO 1o yepTexomM
yka3piBatoT NeNe CKBa)KiH, pacCTOSIHUE MEXIY HUMU U a0COJIOTHBIE OTMETKH UX YCThsl. BHU3Y
MOJ1 Pa3pe3oM Wi COOKY MPHUBOJIATCS YCIOBHBIE 0003HAYECHHUS ITOPOA. B mpaBoM HUXKHEM yIiy
JHMCTa YKa3bIBAIOTCS (paMuUiIHst, THULIAAIBI UCTIOTHUTENS U Ne TpyIIIIBL.

Ha o6patHoii cTopoHe JincTa 1aeTcst KpaTKoe 3aKII0YEHHE O BO3MOXKHOCTSAX CTPOUTEILCTBA,

UCXO0/4 U3 penbeda MECTHOCTH, COCTaBa U MOIIHOCTEH MOPO, THAPOTE€OIOTHUECKUX YCIOBUN U

Hanu4usl GU3UKO-T€0JIOrHUYECKUX MPOIECCOB.

B gacTtHOCTH, IpY HAJIMYUU BEYHOU MEP3JIOTHI IPEIaraeTcs O4UH U3 BAPUAHTOB CTPOUTEIILCTBA

3IaHUH U COOPYKEHUS WIN C COXPAHEHHUEM BEYHO-MEP3JIOTHOI'O COCTOSHUSI TPYHTOB

(MCTONIb30BaHKE CBa, BEHTHIISIIMOHHBIX YCTPOHCTB U T.JI.), WU C IPEABAPUTEIbHBIM

HCKYCCTBEHHBIM IIPOTAaUBAaHUEM IPYHTOB, UJIH, B CIIy4ae MPOYHBIX CKAJIBHBIX MOPO/,

CTPOUTCIILCTBO PCKOMCHAYCTCA BCCTHU KAaK HAa HEMCP3JIbIX 'PYHTAaX U T.H.

Takum o6pa3om, paboTa HaJl MHKEHEPHO-TEOJIOTHIECKUM TTPO(HUIEM CBOIUTCS BKpATIIE K

CJIEIYIOIIUM OIEpaIusiM:

1. CrposT ciieBa Ha TMCTE MUJUTMMETPOBON OyMaru IKajay abCOJFOTHBIX OTMETOK.
2. HanocsaT B Macmtade 1o mkane B TOPU30HTAIbHON TIOCKOCTH a0COMIOTHBIE OTMETKU

YCThsI CKBAXKHH.

CoenuHsis UX, MOJIYYalOT pesibe) MECTHOCTH.

4. IlpuHumasi 3a aOCOTIOTHYIO OTMETKY aOCOJIOTHYIO OTMETKY CKBaXKHUHBI, OT 3TOW TOUYKH
BHU3 OTKJIQ/IBIBAIOT MOIITHOCTH (TOJIIIUHY) CIIOEB.

5. OnuHaKoBbIE CJIOU B Pa3HBIX CKBAKMHAX COEIMHAIOTCS MJIaBHBIMU JIUHUSIMH, CJIOH,
IIPUCYTCTBYIOILME B OJJHON CKBAXKUHE U OTCYTCTBYIOIIME B IPYTrOM, CBOAATCS HA HET HA
MOJIOBUHE PACCTOSHUS MEXKY CKBaXKHMHAMH.

6. HaHnocsTcs B a.0. ypOBEHb I'DYHTOBBIX BOJ UJIM YPOBEHb BEUHOU MEP3JI0THI.

Pazpe3 opopmisiercs HaamUCIMH.

8. Tlumercs kpaTkoe 3aKII0oueHUE 00 YCIOBUSX CTPOUTEIHCTBA HA KOHKPETHOM
paccMaTpuBaeMoOi TIIOIIAIKE.

I'eonorudeckre KapThl MPEACTABISIOT COOOM MPOEKITUIO TEOJIOTHYECKUX CTPYKTYpP Ha

TOPU30HTAIIBHYIO MIIOCKOCTh. [10 3TUM KapTam MO>XKHO CYJUTh O IUIOIIAIA PACIIPOCTPAHEHUS TEX

HJIM UHBIX MTOPOJ, YCIOBUAX 3aJICTAHUA, AUCTIOKAIUAX U T.I. I'naBHas 3aavda — NpOBCACHUC HA

KapTe TPaHUYHBIX JIMHUN BBIXO/0OB IJIACTOB Ha TOPU30HTANBHYIO TOBEpXHOCTh. [pu nux

MOCTPOCHUHN UCHOJIB3YIOT ITOJICBBIC JAHHBIC O XapaKTCPEC U (bopMe 3aJIeraHus 11JIaCTOB B

OoOHa)XeHMSIX, aHAJIN3 OOLUX re0JIOTUYECKUX YCIOBUH palloHa, a TaKkKe ONpeIeIeHHbIe TpaBuia

IIOCTPOEHUS IIPOCKIUN.

(98]
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3apaun

1. Cxemarnuecku MOKa)XHUTE YKa3aHHBIC HIKE (POPMBI 3ajieTraHus TOPHBIX TTopoA. s
KaKUX T€HEeTUYECKHUX TUIIOB MOPOJ 3TU (HOpMBI XapakTepHbl. OObSICHUTE ouemMy?

batonut, 1aBOBBII TOKPOB, CIIOM.

2. CxemaTH4ecKH NMOKXUTE YKa3aHHbIC HIKE (POPMBI 3aJIeraHus TOPHBIX Mopo. Jlis
KaKUX F€HETUYECKUX TUIIOB MOPOJ 3T (popmbl XapakTepHbl. OOBsICHUTE TOUYEMY?

JIuH3a, miact, ganka.

3. CxeMarnyeckd MOKKHUTE YKa3aHHbIC HIKE (POPMBI 3ajieranus TOPHBIX Topo. s

KaKUX F€HEeTUYECKHUX TUIIOB MOPOJ 3TU (HOpMBI XapakTepHbl. OObSICHUTE oueMy?
Kua, KymoJi, mpocCiou.

4. TlokaxuTe HA CXEMaTUYECKOM pa3pe3e MepBUYHBIC (POPMBI 3aJIETaHHSI OCATOIHBIX
TOPHBIX MOPOJI: CJIOH, TUH3Y, POCION, BRIKIMHUBAHUE U TIEPEKUM CII0s, (palinaabHbIHi
Nnepexoa OAHUX MMOpOJa B APYyruc. I[.H}I CJIOS YKAXKUTEC €ro KPOBJIIO, MOJAOMIBY U MOIIHOCTD.

5. TlokaxuTe Ha MPOCTPAHCTBEHHOM CXEME 3JIEMEHTh MOHOKJIMHAJIBHO 3aJIETal0IIEro CJIOS
(macra): TMHUIO NAACHUS, TUHUIO IPOCTHPAHUS, YTOJ U a3UMYT MaJleHHsl, KPOBIIIO,
MO/I0LIBY, MOLIHOCTb, BUAUMYIO MOILIHOCTb.



10.

11.

12.

13

14.

15.

16.

17.

18.

[okaxuTe cxeMaTH4ecKy Ha pa3pe3e CHHKIMHAIBHYIO U aHTUKIIMHAIBHYIO cKiIanku. Ha
CXEM€ YKa)KHTE IEMEHThI CKJIAJIKU: KPbUIbs, 3aMOK, SIAPO, YTOJI CKIAAKH (TIpU
BEPILNHE), OCEBYIO MNIOCKOCTb.
CxemaTnuecku U300pa3uTe Ha3BaHHbIC HIDKE JUCIOKAUU. UeM OHU NPUHIUITHAIBHO
OTJIMYAIOTCS IPYT OT zApyra?
dnekcypa, CABUT.

Cxemarndecku n300pa3uTe Ha3BaHHBIC HIKE JUCITOKAUU. YeM OHM MPUHIUIHAIBHO
OTJIMYAIOTCS APYT OT Jipyra?

MoHOKIuHAb, COpOC.
CxemaTnuecku U300pa3uTe Ha3BaHHbIE HIDKE JUCIOKAUU. UeM OHU MPUHIUITHAIBHO
OTJIMYAIOTCSL IPYT OT zApyra?

['paGeH, CHHKIIMHATE.
Cxemarndecku n300pa3uTe Ha3BaHHBIC HIKE JUCITOKAMU. YeM OHM MPUHIUIHAIBHO
OTJIMYAIOTCS APYT OT Jipyra?

AHTUKIIMHAJb, TOPCT.
B nporuecce npoBeaeHNs re0J0THYECKON CheMKHU MOTyYeHbI JaHHbIE U TUTOJIOTHYECKOM
COCTaBe, BO3pacTe, MOILTHOCTH, (hopMe 3asieranusi, Hecyuie cnocoOHOCTH MOPOJ,
ClIararouIfux M3y4aeMyro TEpPUTOPHUIO, 00 YPOBHSIX 3aJieraHus MOJI3EMHBIX BOJ U
BBIXO/IaX MX B BUJI€ HICTOYHUKOB. OTBETHTE HAa BOIIPOC: KAKOW U3 IPU3HAKOB
MPUHUMAETCS AJIs IPOBECHUS TPaHUI] Ha T€0JI0rHuecKoi kapre?
B npouecce npoBeaeHMs reoJ0orn4eckoi ChbeMKHU MOJIy4Y€Hbl JaHHBIE U JINTOJIOTHYECKOM
cocTaBe, BO3pacTe, MOLTHOCTH, (opMe 3ajieraHusi, Hecyllel CnocoOHOCTH TOPO/I,
CJIAralolMX U3y4aeMylo TEpPUTOPHIO, 00 YPOBHSIX 3aJeTaHUs OJ3EMHBIX BOJ U
BBIXO/IaX MX B BUJIE€ HICTOYHUKOB. OTBETHTE Ha BOIPOC: KAKHE U3 MPU3HAKOB OTPAKAIOTCS
Ha reoJOrMYeckon KapTe U Kakum oopazom?

.B Imponecce NpoOBECACHHUA T€OJIOTHYECKOM ChEMKH IMOJIYYCHBI JAHHBIC U JIUTOJOTUYCCKOM

COCTaBe, BO3pacTe, MOLTHOCTH, (hopMe 3asieranusi, Hecyuie cnocoOHOCTH MOPOJ,
ClIaralouIfuX U3y4aeMylo TEpPUTOPHUIO, 00 YPOBHSIX 3aJieraHus MOA3EMHBIX BOJ U
BBIXO/IaX UX B BUJI€ HICTOYHUKOB. OTBETHTE Ha BOIIPOC: KAKUE U3 MPU3HAKOB OTPAXKAOTCS
Ha Te0JIOTUYECKOM pa3pese U KakuM oopazom?

B npouecce npoBeaeHMs reoornyeckoi ChbeMKHU MOJIy4YEHbl JaHHBIE U JINTOJIOTUYECKOM
cocTaBe, BO3pacTe, MOLTHOCTH, (opMe 3ajeraHus, Hecyllel CnocoOHOCTH TOPO/I,
CJIAralolMX U3y4aeMylo TEpPUTOPHIO, 00 YPOBHSIX 3aJeTaHUs OJ3EMHBIX BOJ U
BBIXO/IaX MX B BUJIE€ HICTOYHUKOB. OTBETHTE Ha BOIPOC: KAKHE U3 MPU3HAKOB OTPAKAIOTCS
TOJIBKO B ITOSICHUTEIIbHON 3alUCKe K KapTe?

B nporuecce npoBeneHNs re0J0THYeCKON CheMKHU MOTyYeHbI JaHHbIE U TUTOIOTUYECKOM
COCTaBe, BO3pacTe, IPOUCX0XKIEHNN, MOLITHOCTH, BOJOHOCHOCTH YETBEPTUYHBIX
OTJIO’KEHUH, CIIaralolliux U3y4aeMylo TEPPUTOPHUIO, 00 YPOBHSX 3aJIeTaHUs MOA3EMHBIX
BoJ. OTBEThTE HA BOIIPOC: KAaKUE NMPU3HAKHU SABIISIOTCS OCHOBOM JJIsl IPOBEACHMSI TPAHMUIL
Ha KapTe YETBEPTUYHBIX OTJIOKECHHI?

B npouecce npoBeaeHMs reoJornyeckoi ChbeMKHU MOJIy4Y€Hbl JaHHBIE U JINTOJIOTHYECKOM
cocTaBe, BO3pacTe, IPOUCX0XKICHUN, MOLTHOCTH, BOJJOHOCHOCTH YETBEPTUUHBIX
OTJIOXKEHUH, CIIAraloux U3y4aeMyto TEpPPUTOPHIO, 00 YPOBHSX 3ajleraHus MOA3EMHbIX
Boj. OTBEThTE HAa BOMPOC: KaKKHe MPU3HAKU [TOKA3bIBAIOTCS TOJBKO Ha pa3pese
YETBEPTUYHBIX OTJIOKEHUI U KakuM oopazom?

B nporuecce npoBeaeHns reoJ0rHYecKOl CheMKHU TOTyYeHbI JaHHbBIE U TUTOJIOTUYECKOM
COCTaBe, BO3pacTe, IPOUCX0XKIEHNN, MOLTHOCTH, BOJOHOCHOCTH YETBEPTUYHBIX
OTJIO’KEHUH, CIIAaralolliuX U3y4aeMylo TEPPUTOPHUIO, 00 YPOBHSX 3aJIeTaHUs MOA3EMHBIX
BoA. OTBEThTE HAa BOIIPOC: KaKHe MPU3HAKU [TOKA3bIBAIOTCS Ha KapTe U pa3pese?

Kak n3o0pakaercsi nepeyrciIeHHbIH HUXKe MPU3HAKU TOPHBIX TOPOJI — LIBETOM,
OYKBEHHBIMU MHJIEKCAMH, IITPUXOBKOW MIIM KAKUM-JTHOO IPYTUM CIIOCOOOM.
[TpoucxoxaeHne 4eTBepTUUHBIX OTJIOKEHUN Ha KapTe YETBEPTUUHBIX OTJIOKEHUH.



19. Kak n3o0paxaercs nepeyrcIeHHbIN HUXKe TPU3HAKH TOPHBIX IOPOJ] — IIBETOM,
OYKBEHHBIMHU WHJIEKCAMH, IITPUXOBKOH MIJIM KAaKUM-TTHOO IPYTUM CIIOCOOOM.
Bo3spact ropHbIx nopoj Ha reoJOrHYecKuX KapTax.
20. Kak nzo0pakaercs mepeunciIeHHbIN HIKE MTPU3HAKU TOPHBIX MTOPOJ] — IIBETOM,
OYKBEHHBIMU UHACKCAMH, IITPUXOBKOUW UM KAKUM-THOO IPYTHM CIIOCOOOM.
Bo3pacT 4eTBepTUUHBIX OTJIOKEHHUI KapT€ YETBEPTUUHBIX OTI0KECHUH.
21. Kak n3o0paxaercs nepeuuciieHHbINH HUXKE TPU3HAKN TOPHBIX MTOPOJT — IIBETOM,
OYKBEHHBIMHU WHJIEKCAMH, IITPUXOBKOH MIJIM KAaKUM-TTHOO IPYTUM CIIOCOOOM.
JIutonoruyeckuii cocTaB MOPOJ HA F€OJOTHUYECKUX KapTax.
22. Kak nzo0pakaercs mepeuuciIeHHbIN HIKE TPU3HAKU TOPHBIX MTOPOJ] — IIBETOM,
OYKBEHHBIMU WHACKCAMH, IITPUXOBKOUW UM KAKUM-THOO IPYTHM CIIOCOOOM.
JIuTonorndeckuii COCTaB TOPHBIX MOPOJT HA KapTaX YETBEPTUUHBIX OTIO0KEHUMN.
23. Kak n3o0paxaercs mepeuuciieHHbINH HUXKE MPU3HAKH TOPHBIX MTOPOJT — IIBETOM,
OYKBEHHBIMHU WHJIEKCAMH, IITPUXOBKOH MIJIM KAKUM-TTHOO IPYTUM CITIOCOOOM.
JInTonoru4eckuii cocTaB rOpHBIX OPOJI HA I€0JIOTHYECKUX pa3pe3ax.
24. Kak nzo0pakaercs mepeunciICeHHbIN HIKE TPU3HAKU TOPHBIX MTOPOJ] — IIBETOM,
OYKBEHHBIMU UHACKCAMH, IITPUXOBKOUW UM KAKUM-JTHOO IPYTHM CIIOCOOOM.
JInTONOrNYeCKHii COCTaB TOPHBIX MOPOJT HA T€0JIOTHYECKUX pa3pe3ax.
25. Kak n3o0pakaeTcsi mepeuncIeHHbIA HIKE IPU3HAKUA TOPHBIX MTOPOJ] — I[BETOM,
OYKBEHHBIMHU WHJIEKCAMH, IITPUXOBKOH HIJIM KAaKUM-THOO JIPYTrUM CIIOCOO0M?
DJeMEHTHI 3aJIeTaHus CIIOEB M Pa3pBhIBHBIC HAPYIIICHUS HA T€0JIOTUYECKUX KapTaxX.
26. Kak nzo0pakaercs mepeuuciIeHHbIN HIKE MTPU3HAKU TOPHBIX MTOPOJ] — IIBETOM,
OYKBEHHBIMU MHJIEKCAMH, IITPUXOBKOW MIIM KaKUM-JTMOO IPYrUM criocodom?
Pa3pbiBHBIE HAapYIIEHHS HA T€OJIOTMUECKUX pa3pesax.
27. Kak n3o0pakaeTcsi mepeurcIeHHbIA HIKE MPU3HAKUA TOPHBIX MTOPOJ] — I[BETOM,
OYKBEHHBIMHU WHJIEKCAMH, IITPUXOBKOU MM KAKUM-THOO JIPYTUM CIIOCOO0OM?
JIuTONIOTNYECKU COCTAB TOJIIM Ha CTPATUTpaPUUECKON KOJIOHKE.
[Ipumep pemrenus 3amau 1-27.
CxeMaTHYeCKH MOKaXUTE YKa3aHHbIE HIKE ()OPMBI 3aJIeTaHus TOPHBIX TOpo1. J{ist Kakux
TeHETUYECKUX TUIIOB OPOJI 3TH (PopMbl XapakTepHbl. OObsCHUTE oUeMy?
JIaKKOJIMT, IITOK, HOTOK.
IIpumep oTBeTa:

a) 6) B)

Takue GpopMsbI 3ameranust XapakTepHbI U1 MarMaTHYECKUX TOPHBIX ITOPO/I.

JlakkosuT (a) — rpu6oo0Opa3Hbie POpMbI ITYOMHHBIX MarMaTH4YECKUX MOPOJI, 00Opa30BaHHbIE MTPH
BHEJIPEHUH MarMbl MEXK/y CIIOSIMU OCaJOYHBIX TOJIIII.

[ITok (6)— 3TO OTBETBJIECHUS OT OATOIUTOB, KOTOPBIE MPEACTABIAIOT COOON OTPOMHBIE MACCHBBI
TOPHBIX ITOPOJ 1O HECKOJIBKUX COTEH KMJIOMETPOB, 3AJICTAIOIINX TITyOOKO OT 3eMHOM
MIOBEPXHOCTH.

IToTok (B)— BEITAHYTHIE (DOPMBI 3aJIETaHHSI N3IUBLIMXCS MarMaTHYEeCKUX TTOPO/I, BO3HUKIIUE B
pe3yabTaTe TeYCeHUs MarMbl U3 BYJIKAHOB.

6. ['eonornueckue 1 HHKEHEPHO-TEOIOTUIECKUE MTPOLIECCH U SBICHHSL.
['eosornyeckue mpoueccsl U sIBICHUS Ha TOBEPXHOCTH 3€MHOM KOPBI SBJISIOTCS PE3YIbTaTOM
T€0JIOTHYECKOH IeSITeNbHOCTH BOJIBI, BETPA, OPTAHU3MOB U T.J. [IpOSBISIOTCS OHM B BepXHEH
YacTH 3€MHOM KOPBI M OKA3bIBAIOT ONPEICICHHOE BIUSHHUE Ha 3/1aHUS U COOPY>KEHHUSL.
HuxeHepHbIe COOPYKEHUS, KaK M TEXHOT€HHasl JICATEIbHOCTh YEJI0BEKa, B CBOIO O4epe/Ib,



BO3/ICICTBYIOT HAa 36MHYIO KOPY M TO>KE BBI3bIBAIOT I'€0JIOTMUECKHUE TPOLIECCHI, KOTOPBIE
Ha3bIBAIOT UHKEHEPHO-TeoornueckuMu. [Iprpoanblie reosornyeckie U HHKEHEPHO-
T€0JIOTUYECKHE MTPOLIECCHI 10 CBOEMY MPOMCXO0KIEHUIO U COJAEPKAHUIO CXOAHBI M B3aUMHO
00ycioByeHbl. [ TaBHBIM IPUPOIHBIM (PAKTOPOM, OTIPEIEIIAIONIUM Pa3BUTHE HHKEHEPHO-
Ie0JIOTUYECKUX U T€0JIOTMUECKUX MPOLIECCOB, SBISIETCS CPEla UX BO3HUKHOBEHMSI, TO €CTh
TOPHBIE TIOPOABL. Y CTOMYMBOCTD JIF000H CTPOUTEIHHOM IUIOIIAIKH JTOHKHA pACCMAaTPUBATHCS B
3aBHCHUMOCTH OT TOTO, KAKUMUITOPOJIAMH OHA CJI0KEHA.
WnxeHep-cTpouTensb Mpy U3YYEHUH MTPOLIECCOB 0C000€ BHUMAHUE JOJHKEH YAEIATh MPpUIMHAM
UX BO3HMKHOBEHUS, pa3BUTHIO BO BPEMEHH, MEPOTIPUATHM 110 00phOe C HUMHU, a TaKXKe
OLICHMBATh U MIPOTHO3UPOBATH NMaryOHOE BO3/ICHCTBUE HA OKPYKAIOLIYIO IPUPOJHYIO CPENy.

JIBI>KEeHME Macc FOPHBIX MOPOJT Ha CKIIOHAX penbeda
["opHble MOPO/BL, ClIararoniye CKJIOHbI, OYEHb YaCTO HAXOIATCS B HEYCTOMYUBOM IOJOKEHHH.
[Ipu onpeneneHHbIX YCIOBUAX U MO BIMSHUEM I'PaBUTAIIMN OHH HAUWHAIOT CMEIIATHCS BHU3 110
ckJIoHaM penbeda. B pesynapTaTe 3TOro BO3HUKaIOT 00BAaJIbl, OCHINH, ONOJI3HHU, CIUIBIBBL,
OTLJIIBUHBI U T.I.
Ocpinu 00pa3yroTcsi B TOPHBIX pailoHax, I/ie pa3BUTHI CKaJIbHbIE TOPObI, KOTOPHIE MO
BJIMSIHUEM TIPOLIECCOB BBIBETPUBAHUS PA3PYLIAIOTCS U CKATBIBAIOTCSI K OCHOBAHUIO CKJIIOHOB.
JIBuKkeHue ochlnelt MPOUCXOAUT MO0 MEPE HAKOTLIIEHUS! OOJIOMKOB, MPY OOMJILHOM YBIIQXXHEHUH U
npyrux npuyuH. [Ipyu ManmeIx OCBIIAX MPUOETAIOT K paCUUCTKAM OT HUX JTOPOT, COOPYKEHU,
npu OOJIBIINX MPUMEHSIOT YJIaBIMBAIOLINE U MOANOPHBIE CTEHKHU.
KypyMbl — ckomieHre KpyIHBIX 00JIOMKOB, IIIBI0, pa3pyHICHHBIX CKAJIBHBIX MOPOJI Ha MOJIOTUX
CKJIOHAX M THUIIAX TOJHH (KaMEHHBIE POCCHIIIN).
O0Ban — OTWICHEHNE OT OCHOBHOTO MAacCHBA Ha KPYTOM CKJIOHE WJIM OTKOCE OJIOKOB, IIIBIO,
00JIOMKOB, UX OBICTPOE MEepEeMEIEHUE O] IeHCTBUEM CHJI TPaBUTAIIMHU, COITPOBOXKIAOIIEECS
naJieHueM, OTIPOKHUIbIBAHUEM, CKAJIBIBAHUEM, PACKAJIBIBAHUEM.
Jlng npenynpexaeHust 00BaJIoB Ha CKaJIbHBIX CKIIOHAX, MPU pa3paboTKe KapbepoB
CTPOUTENBHBIX MaT€pPHUAaJIOB, B CTPOUTEIBHBIX KOTIOBaHAX, IPAKTHKYIOTCS HCKYCCTBEHHOE
oOpyuieHue, 3a0MBKa TPEIIUH IEMEHTOM, TOJINOPHBIE CTEHKH, YIOJIaXXKUBAHUE CKIOHOB U T..
OnoJ3eHb — Macca FOPHBIX MOPOJ, CIIOJ3IIAs UM MEUIEHHO CIOJI3a01asi BHU3 110 CKJIOHY,
OTKOCY, IO/ IEHCTBUEM IpaBUTALIMK Ha O0Jiee HU3KUI YPOBEHb 0€3 OTEePH KOHTAKTa CO
CKJIOHOM.
Haubonee yacTo omnoi3Hu BO3HUKAIOT B TINIMHUCTBIX MOPOJaX (Ha IITMHUCTHIX CKIIOHAX).
[TpuunHO¥ BOSHUKHOBEHHSI OTOJI3HEH, KaK MPaBUIIO (Yalle BCero), ObIBAIOT Upe3MepHast
neperpyska 1 00BoJJHEHHE CKJIOHOB, MTO/Ipe3Ka UX B HIKHEN YacTH U IOMOJHUTENIbHOE JIaBJICHHE
Ha MOPO/Ibl, CIIArarolie CKJIOH. B KaXXIoM OIOJI3HE ClIeyeT pa3andaTh MJIEMEHTHI OIOI3HS
(MIIOCKOCTh CKOJIBbKEHUS, OMOJI3HEBOE TEJI0, COCTOSIHUE CIIAralouiiX OMoJI3€Hb MOPOJ U T.11.).
[IpoTHBOOMOI3HEBBIE MEPOIIPUATHS TIPH BCEH MX CIIOKHOCTH JIOJIKHBI HOCUTh B OCHOBHOM
IpeyNpeaUTeNbHbIN XapakTep, UX HE0OXOAMMO OCYIIECTBIATh KOMIUIEKCHO, T.€. HAPaBIIsATh
Ha YHUYTOXXEHHE OTPULIATEIILHOTO JCHCTBUS BCeX (PaKTOPOB, BHI3BIBAIOIINX MTPOIIECC.
CruibIBbI (OTUIBIBUHBI) — BBIPAYKAIOTCS B OIUIBIBAHUH 3€MIISIHBIX MAacC B OTKOCaX BBIEMOK,
HACBITEH, CIIO)KEHHBIX TPEUMYIIECTBEHHO CYIJIMHKaMU U rIMHAMH. CIUIBIBBI 3aXBaThIBAIOT
JUIIb CaMble MTOBEPXHOCTHBIE YACTH CKIIOHOB U OTKOCOB (IEpHUHY, IOYBY, BEPXHHI CIOU
BBIBETPUBILENCS TIOPOJIBI).

['eonoruueckas nesTeIbHOCTh MOJ3EMHBIX BOJL

Ha crpouTenscTBO naryOHOE BIMSHUE OKa3bIBACT pa3pylIuTeNbHas paboTa HoJ3eMHBIX BOJ, UTO
MPUBOJIUT K CHI)KEHUIO YCTOMYMBOCTU TOPHBIX MOPOJ, 3aJIEraloIIuX Mo GyHIaMeHTaMU 31aHul
U COOpyXeHui. 13 pa3pymuTensHbIX MPOIIECCOB HAaUOOIbIIIee 3HaYeHHEe UMEIOT Cydo3us,
KapCT, MJIbIBYHBI.
Kapct — mporiece pacTBOpeHUs U BBILIEIAYUBAHUS PACTBOPUMBIX TOPHBIX MTOPO (KapOOHATHI,
Cynb(haThl, TaIOU]Ibl) TOBEPXHOCTHBIMH U MMOA3EMHBIMU BOJIAMU U SIBJICHHSI BCIIEACTBHE 3TOTO
BO3HHKAIOIINE (KApCTOBBIE MYCTOTHI, MEIEPbl, BOPOHKH, Kapbl U T.]1.).



[lo ycnoBusM 3aneranusi NopoJ 1o OTHOIIEHHUIO K TOBEPXHOCTH 3€MJIU BBIIEISIETCS 1BA TUIA
KapcTa: OTKPBITHIN (TOBEPXHOCTHBIN) U 3aKPHITHIN (TTTyOUHHBIN). B 3aBUCUMOCTH OT cocTaBa
MOPO/I BBIACTISIOTCS JTUTOJOTMYECKHUE TUITBI KapcTa: KapOOHATHBIHN, Cylb(aTHBIHN, CONSHBIN.
Bo3HUKHOBEHHE U pa3BUTHE KapCTOBOTO Ipoliecca 00yCIOBIEHO, KpOME CIIOCOOHOCTH MOPOA K
PacTBOPEHUIO, HAJIMYMEM NIPUTOUYHON BOBI, CTETIEHN €€ MUHEPAIU3AL1H, T€0JIOTHYECKUM
CTPOEHHEM Yy4acTKa 3aCTPOMKH, perabedoM, TPEIIMHOBATOCTHIO IOPO U T.1.
Bo03M0XHOCTB BO3BECHUS COOPYKEHUM B KAPCTOBOM pallOHE PETYIIUPYETCSl CPOKOM UX
CIIy’KOBbI, COCTaBOM U CKOPOCTBIO BbIIIETaYNBaHUS TOPOJI, CTEIIEHBIO UX MOPAKEHHOCTH
nporeccoM. [Ipu 3ToM HEOOX0IMMO pa3NTU4aTh KapcT NESHCTBYIOIMINN (AKTUBHBIN) U
norpeOeHHBIN (MmaccuBHBIN). [Ipy M3MEHEHUH THAPOTEOIOTHYECKUX YCIOBUI TaCCUBHBIN KapCT
MOXET CTaTh AKTUBHBIM.
CTpouTenbCTBO B KAPCTOBBIX pailOHaX OCYIIECTBIISIETCS TOJIBKO MOCIIE IPOBEACHUS psiaa
KOHCTPYKTUBHBIX HH)XCHEPHBIX MEPONPUSATUHN, HAIIPABJICHHBIX HA MOBBILIEHUE YCTOWYUBOCTU U
IMPOYHOCTH MOPO/I.
Cyddoszus (moakanpiBaHUE) — MPOIECC BEHIMBIBAHHSI METTKUX YACTHI] U3 TOPHBIX MOPOJI TOTOKOM
(UIBTPYIOMICHCS BOJIBI.
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P u c . 124. Cyddo3noHHas nosnocTts (/) B IeCCOBBIX
rnoponax, 3ajeralollMx Ha CKJIOHe pejibeda, CIIoXeH-
HOM M3BECTHAKaAMH-pakKylledyHUKaMH (2); 3 — 3naHusa

Puc. 6.1.Cydpdo3uonnas monocts (1) B 1€CCOBBIX MOPOIAX, 3aJIETAIOIIMX HA CKIIOHE pebeda,
CJIOKEHHOM U3BECTHSIKAMH-paKyledHuKamMu (2), 3-31aHus
BozunuknoBenuto cyhdosun 61aronpusTCTBYIOT CIEIYIONINE YCIOBHS:
a). D/d>20, tne D u d — nnameTpa IByX CMEXHBIX (PpaKIuii TpyHTa;
0). Hannuue TypOyneHTHOTO ABMKEHHS BOJBI, KOTOPBIE B IECKAaX BO3HUKACT MPH IPaHeHTaxX
Hamnopa />3, mpu 3TOM KpUTHYecKas BeIMYMHA THAPABINYECKOrO IPaJleHTa, ONpeaestomnas
BO3MO>KHOCTh BOBHUKHOBEHUSI MEXaHUYECKOU 9(1)(?03141/1 o popmyie:
I =l 1M-n +U_,Eﬂ'2’
rzie Y- ynenbHbIM Bec IecKa,n — ero MOPUCTOCTb B JOJSIX €AUHUIIBI.
B). Eciiu oTHOMIEHHE KO3 (pduiinenTa GUuabTpanuy AByX KOHTAKTUPYIOIINUX CJIOEB Oy/IeT paBHO
2;
r). Cyddo3us nporekaer B HEAOYIIIOTHEHHBIX O MAaKCUMaIbHBIX 3HAUEHUN TPYHTaX;
7). BO3HMKHOBEHNE 3HAUYUTEIBHBIX CHJI THAPOANHAMHYECKOTO JaBICHUS
D=y, nd ,
T¢ ¥=- IJIOTHOCTH BOJHEI.
Yacro cydho3uu mpenuiecTByeT Win COMyTCTBYET MPOLECC BhIIIeNaYMBaHUS WM BEIHOCA B
pPacTBOPEHHOM BUJIE JIETKO- U CPETHEPACTBOPUMBIX COJIeH, T.e. cy(ddo3ust TecHO cBsA3aHa C
KapcTOM. DTO MO3BOJISIET TOBOPUTH O CY(H(HO3MOHHO-KAPCTOBBIX MPOIIECCaX U SIBICHUSAX. TakoMy
npolieccy MoBEP>KEHBI TIIMHUCTHIE TIECKH, JIECCOBBIE U APYT'HE MOPO/Ibl, KOTOPHIE 3aJIeTaloT Ha
CKJIOHAX PEYHBIX JIOJIUH, B OTKOCAX CTPOUTEIBHBIX KOTJIOBAHOB, B TIOJ3€MHBIX BBIpaOOTKaxX
(MeTpo, maxTsl U 1p.). B pesynbrare cyddo3un B mopogax HOSBISIOTCS MyCTOTHI, TOJIINA TOPOJ
VIUTOTHSIFOTCS, @ 3TO MPUBOJIUT K OCEJaHUIO TOBEPXHOCTHU 3€MIIH U JAePOopMaIlisM MOCTPOSHHBIX
Ha TUX Y4aCTKax 3JaHUN U COOpYyKeHUU. [Ipy MHKEHEPHO-TEOIOTHUECKUX UCCIENOBAaHUAX
CTPOUTEIBHBIX IUIONIAI0K HEOOXOIUMO BBISIBUTH CITOCOOHOCTH TTOPO K cyddo3un. Beidop Toro
VI MHOTO TMPUEMa CTPOUTENHCTBA 3aBUCHT OT I'€0JIOTHYECKOTO CTPOSHHSI, T€0JIOTHYECKOM



00CTaHOBKHU CTPOUTENILHON TUIOIIAKH, TUTIA U BU/Ia TPYHTOB OCHOBaHMIA, XapaKTepa 3acoJIeHus,
KOHCTPYKIUHU 00BEKTa M TEXHUUYECKUX BO3MOKHOCTEH CTPOUTEIBHON OpraHr3allly.
OCHOBOI1 BceX MEpONPUATHI ABISETCS MPEKPAIIEHUE Pa3IMYHBIMU MyTAMU (QUIBTPALUU BOJBI.
[11bIBYHBI — BOJOHACKIIIEHHBIE [TECKU, CYIECH U IPYTHE PHIXJIble CKOIUIEHHUS, CIOCOOHbBIE
NIEPEXO/IUTh B TEKYyUEE€ COCTOSIHUE NPYU IBUKEHUU BOJIbI UJIM MEXAHUYECKUX BO3JIEHCTBUAX
(BCKpBITUH BhIpaOOTKaMH, KaHaBaMH, CKBaXKMHaAMH, KOTJI0BaHaMu U 1ip.). [lepexon mopon B
IUTBIBYHHOE COCTOSIHUE OOYCIIOBJIEH OTCYTCTBHEM B HUX CTPYKTYPHBIX CBSI3€H MM TaKUM UX
ocnabjieHueM, YTO OHU HE CITIOCOOHBI IPOTUBOCTOSTH HANPSXKEHUSIM, BBI3BIBAIOIIUM UX
nBuxeHre. OCHOBHOW MPUUMHOM MJIBIBYHHBIX CBOWCTB SIBJIIETCS] THAPOJMHAMMUYECKOE 1aBJICHUE
MIOPOBOM BOJbI, KOTOPAs CO3/1A€TCS B pe3yJIbTaTe JaBICHUS IPU BCKPHITUU KOTJIOBAHA.
JlaBneHue Bo/ibl 00yCIaBIMBAET ABMKEHHE YACTHI] ITECKA B CTOPOHY pasrpy3Ku, T.€. KOTJIOBaHa,
YaCTHUIbI IECKA BPEMEHHO NEPEXOAAT BO B3BEIIEHHOE COCTOSIHHE.
[1npIByHHBIE IECKU CHIIBHO OCJIOKHSIOT CTPOUTENBCTBO — 3aTAIIIMBAIOT KOTJIOBaHbI, IPUBOIAT K
IIpOBajiaM MOBEPXHOCTH 3€MJIM, HETEPIUMBI K BUOPAIIMOHHBIM U JUHAMHYECKUM BO3JICHCTBUSM.
[Ipu u3pIcCKaHMSIX ONPEAEIAIOT HAJIUYUE TUIBIBYHHBIX N1ECKOB, UX TUIIBI, TE€0JIOIMUECKOE
3aseranue. [Ipyu cTpouTenbCeTBE Ha MUIBIBYHHBIX TPYHTaX OTKa3bIBAIOTCS OT yCTPOMCTBA
KOTJIOBAaHOB, IPUMEHSIOT CBaWHBIM BapUaHT (yHAaMEHTOB, MOAOIIBY (yHIAMEHTa HE JOBOJSAT
JI0 CJ104 TUIBIBYHHBIX MOpoJ. B BeiOGope MeToa 00pbObl BaskHelIIee 3HaU€HUEe UMEET BU /T
IUIBIBYHA.

IIpocagoyHble TPOLECCHI
IIpocanoyHOCTh — SIBJIEHUE, XapaKTEPHOE B OCHOBHOM ISl JIECCOBBIX ITOPOJ, CBA3aHHOE C
BO3JICHCTBUEM BOJIBI HA CTPYKTYPY IPYHTA € MOCJIEAYIOIIUM €€ pa3pylIeHUEM U YILIOTHEHHEM
Jla’ke TI0J] BECOM CaMOro TPYHTA MJIH K€ TPH CYMMAapHOM JIaBJICHUU COOCTBEHHOTO Beca U Beca
COOPY/KEHHS.
VHTEHCUBHOCTD YIUIOTHEHMSI 3aBUCUT OT XapaKTepa CTPYKTYPHBIX CBA3€H, UX POYHOCTH,
COCTaBa, COJEPKaIINXCs COJIEH, BIIaXXHOCTH, TIOPUCTOCTH MOPO/I, BEIMYNHBI HATPY3KHU (B TOM
Yrciie U COOCTBEHHOTO Beca Ha YIJIOTHSIOIIYIOCS TOJITY). B 3aBUCHMOCTH OT 3TUX ACHCTBUS
(bakTOpOB MPOLECC YIUIOTHEHUS MOXKET MMPOUCXOIUTH OBICTPO UJIU 3aTATUBATHCS Ha
IPOIOJDKUTEIBHOE BpeMsl. DTUM OOBSCHSETCS, YTO MPOCAAKH B OT/IEIBHBIX CIydasx
HAaYMHAOTCS 3HAYUTENIBHO T03KE YBIAKHEHUS TTOPO/BI.
B 3aBucMMOCTH OT BETMUMHBI TPOCAJIKU B YCIOBUSAX JEHCTBUS COOCTBEHHOIO Beca rpyHTa IpU
3aMa4yrBaHUU NPOCATOYHbBIE TPYHTHI MOAPA3AEISIIOT HA 2 TUMA: ITUI — IPOCATKa OT
COOCTBEHHOT0 Beca rpyHTa OTCYTCTBYET WJIM HE MPEBBIIAET ScM, /I TUI — mpocaaka oT
coOCTBEHHOTO Beca IpeBbImIaeT ScM. [Ipocamodnbie CBOMCTBA Yallle BCETO MPOSBISIOTCS B
BEPXHEH YaCTH JIECCOBBIX MOPOA. [1109TOMY 1711 CTPOUTENIBHOM OLICHKU BayKHYIO POJIb UIPAET
BEJIMYMHA IPOCAJKH, T.€. BEJIMYUHA ONTYCKAHUSI [IOBEPXHOCTH 3EMIIH.
CoBpeMeHHBIE CITOCOOBI CTPOUTENHCTBA Ha JIECCOBBIX MOPOJIax MO3BOJISIOT YCIEIIHO
MPOTUBOICHCTBOBATH BOSHUKHOBEHUIO TPOCAOUYHBIX SIBJICHUH, 0COOCHHO B mopojax / Tua.
Haubonpmmii 3¢ pext 00prObI ¢ MPOCaIOUHOCTHIO JOCTUTACTCs P KOMOMHUPOBAHUY 2-3
Pa3JINYHBIX MEPOIPUATHI.
Br16op MeponpusiTHii IpoU3BOIAT HA OCHOBE TEXHUKO-3KOHOMUYECKOTO aHAIN34a, B YHUCIIO
($aKkTOpOB KOTOPBIX BXOMST:
- THII IPOCAZ0YHOCTH;
- MOIIHOCTh IPOCAOYHBIX TOJIIII U BEJIMYNHA OTHOCUTEIIHON MTPOCAJIKH;
- KOHCTPYKTHUBHbIE OCOOCHHOCTH 37JaHUN M COOPYKEHUH.
Bce meTobl moapa3aensitoT Ha TpH TPYMIbL: 1) BOJ03aUTHEIE; 2) KOHCTPYKTHBHEIE; 3)
YCTPaHSIOLIMUE POCAOUYHbIE CBONCTBA MOPO/I.

3agaun

B xax ol npennaraeMom i peuieHus 3a1a4ue JaHO ONMCAaHKUE MOPO/ IJIOIAIKY, TIPOYHOCTh U
YCTOMUYMBOCTh KOTOPBIX CTYJIEHTHI TOJKHBI OLIEHUTh C Y4ETOM MX BO3PACTA, TEHETUYECKUX,
neTporpauIecKux, JUTOJIOTUIECKUX OCOOCHHOCTEH, YCIIOBH 3alleraHusl, MOIITHOCTH,
00BOJHEHHOCTH, KIIMMaTU4YeCKUX ycioBHil T.1. [IpaBuibHOE pelieHre mocTaBlIeHHOMN 3a1aun




MOYET OBITh CBSI3aHO C IPaMOTHBIM HCIIOJIb30BAaHUEM OCOOEHHOCTEH re0J0rMueCcKOn Cpebl, eé
JTUHAMHUKU ¥ OCOOCHHO MPHY B3aUMOJICHCTBUHU CO CTPOUTEIIPHONW CHCTEMOM Ha BCEM TepHuoie e
JKCIUTyaTalUu.
1. B mporecce cTpouTenscTBa MOA3EMHOIO MEPEX0/ia Ha COCETHEH TEPPUTOPUHN OBLIT TIOHKEH
ypoBeHb IpyHTOBBIX BoJ (YI'B), 4To mpuBeno k 06pa3zoBaHUIO ITpOBasia Ha IUIOMIAIKE
3acTpoiiku. C 1eIbI0 BBISICHEHUS IPUYKH ITpoBajia ObUTH MPOOYPEHbI TPU CKBAXKUHBI Ha
paccrosiauu 25 M apyr ot Apyra. Onucanne OypoBBIX CKBaXHH JaHbl HUKe. [1nomanka
TOpU3OHTANIbHASL, pOBHAs, abcomoTHas otMeTka 106,5 m. [locTpoiiTe reonorndeckuii paspes,
OTUIINTE BCE MOPOJIbl, OOBSICHUTE MIPHUUUHY OOpYILICHHS, JaiiTe peKOMEHJAINHU 110 €&
YCTPAaHEHHIO, OLICHUTE BO3MOKHOCTh JaIbHEHIIEr0 CTPOUTEIBCTBA.

Onucanne CKBaXXUH

['my6una 3aneranus YI'B,
No No | Bospacr MoutHocTh M
xs. | cros | moposer HanmenoBanue nopoibt 08 M
CKB. p ’ CTAaTUYECKOI | JUHAMHUUYEC
0 KOIo
1 2 3 4 5 6 7
1 1 aQ, [lecox MeNKO3epHUCTHIN 3.0 2.0 2.5
Cs CpeaHeN MIIOTHOCTH. 2.0 2.0 10.0
3 G I'nuna yepHas mioTHAA 15,0
N3BeCTHSK TpEIMHOBATHIN
3aKapCTOBaHHBII
2 1 aQ, [lecox MeNKO3epHUCTHIN 6 1.8 9.5
C N3BeCTHSK TpEeIMHOBATHIN 12 1.8
3aKapCTOBaHHBIN
3 1 aQ, ITecok MenKO3EepHUCTHIN 3.0 1.7 2.3
Cs I'nuHa yepHas miIoTHas 2.0 1.7 10.5
3 C H3BecTHIK 12.0
3aKapCTOBaHHBII

2. 3nanue amuHou 50 M ¢ hyHAAMEHTAMU JICHTOYHOTO THIIA TTIOCTPOSHO Ha ITIOBHATBHBIX
IpyHTax, IPOHACHHBIX CKBa)KMHaMU 1,2 1 3, pacroI0KEHHBIMHU 110 OCH 3aHMsI HA PACCTOSTHUU
25 M oziHa OT apyroi. Bo Bpemsi cTpouTenbCTBa MPOU3OIIIIa HEPABHOMEPHAS OCaJKa 3JaHHUs,
BbI3BaBILIasl ONACHBIE J1e(hOpMaIIiH, IS BBIICHEHHUS PUYMH KOTOPBIX TpodypeHa B 10 M oT
CKB@)KUHBI 3 JOTMOJIHUTEIbHASA YeTBepTas CKkBaxuHa. [locTpoiite reoornueckuii pa3pes mno
JAHHBIM OYpEeHHUs U ONpeeNUuTe MPUINHY HEPABHOMEPHOU OCaIKU. Y CTAHOBUTE OLIUOKH,
KOTOpBIE JIOMYILEHbI TPU HHKEHEPHO-T€O0JIOrMUECKUX U3BICKAHUSIX U IPOEKTUPOBAHUU 3aHUSI.
Onwucanue OypOBBIX CKBAXHH

['mybuna
Ne 3aJIeTaHus YPOBHs
CKBakuH, | I'eomormueckuii | MomiHoCcTh OIHCAHNHE TOPHEIX OPOI] BOJIBI, M
abcC. OTM. BO3pacT CJI0sI, M
YCTbsl, M MOSIBUB- | YCTaH-
ocs ocs
1 2 3 4 5 6
N 1Qq4 3,0 CyriuHOK co mebHeM auadasa
50 N 4,0 4,0
T 3,0 Jnaba3 CUIBLHO BBIBETPEIIBII




TPELIMHOBATBIN
% 1Qq4 3,5 CyriaMHOK €O meGHEM U ¢
T 1,5 BallyHaMH Auaba3za 41 41
Jnaba3 CUIIBLHO BBIBETPEIBII ’ ’
TPELIMHOBATBIN
% 1Qq4 3,5 CyriaMHOK €O meGHEM U ¢
T 0,3 BallyHaMH Juaba3a
Jnaba3 CUIBLHO BBIBETPEIBII
% deQq 10,0 CyruHOK co mebHeM nquadasa
T 5,0 Jlnaba3
3.
CKE.1 CKE.Z
CKE.2

CKE.4

Ha pucynke npoBeneH Tonorpadpuieckuii poQuiib MIOMa ki, OTBEACHHON MO CTPOUTENBCTBO
MPOMBIIIIEHHOTO 3/TaHUSI C OYUCTHBIMH COOpY>KEeHUsIMU. Vcromb3yst faHHbIe OypeHUs CKBaXHH,
Tonorpaduueckuil mpouiIh, MOCTPOITE reogorudeckuii pazpe3. C yueToM reoI0rnaecKux
YCJIOBUM IUIOMIAJIKN M OXPaHbI T€OJIOTMYECKOM Cpelibl pa3MecTuTe 3aanue pazmepom S0x50 m.
o kapTe ceiicMuyecKOro palOHUPOBAHUS CEHCMHUYHOCTh TEPPUTOPHH OLICHUBAECTCA B 8 OaLIOB.
EcTp 1t B penienax paspesa y4acTKH ¢ MHTEHCUBHOCTHIO 9 OamioB? JlaliTe XapaKTepUCTHKY
TOPHBIM ITOPOJIaM pa3pe3a U Ha30BHUTE MPOLECChl, CPOPMUPOBABIINE B YETBEPTUYHBIN U
JIOYETBEPTUYHBINA MEPHOBI T€OJIOTHUECKYI0 U TeOMOP(HOIOTHYECKYI0 OOCTaHOBKH.

OnucaHne CKBaXuH.

No ['myOuna 3aneranus
ckBaxkwH, | I'eomormyeckmii | MoOITHOCTE YPOBHA BOZBL, M
OnucaHue ropHbIX MOPOJ
a0c. oTM. BO3PACT CI1051, M mosBMB- | yeTan-
yerpi, M ocd ocHa
1 2 3 4 5 6
L dQ 1,5 CyIIIMHOK cO meOHeM
1200 N, 15,0 I'nmuna mioTHas 1,0 1,0
2 dQ 3,1 CyriuHOK co mebHeM
130 N, 15,0 I'nmuna mioTHas 0,5 0,5
3 N, 15,4 W3BeCTHSK
17 N; 2,6 IMecuaHuk 11.3 11,3
4 aQs 15,7 [Tecuano-rpaBuiiHbIE
1100 N, 2,0 OTJIOKEHUS, XOPOLIO 33 33
BOJIOITPOHUIIAEMBIEC ’ ’
Ilecuannk

4. JInst BBISICHEHUSI PUYUH 00pa30BaHMs TPEUIHMH B 3IaHUH JIEYeOHOT0 Kopiryca JyuHoi 180 M
poOypeHbl TPU CKBAKUHBI BJIOJIb CTEHBI, OMUCAHNE KOTOPBIX JIaHbI HIDKE B TabnuIe. B 3Toil ke
Ta0IuIe IPUBEICHBI TIIYOMHBI 3aJIeTaHus YpoBHEH rpyHTOBBIX Boa (YI'B), crarnueckuit u
JUHAMUYECKUNA BOJIb CTEHBI KOPITyca, OMUIINTE MPOIecC, KOTOPBINA MPUBEI K JeGopMauu
KOpITyca, ONPeaeIUTe THIPaBINYECKUN YKIOH MOTOKA.



Omnucanue CKBaKUH.

No ['my6una 3aneranust YI'B, m
CKB.,
a0c. Ne | I'eonoruu. Onucanue ropHbIX Montgocth | CTaTHYCCKOTO | THHAMHAYCC
OTM. | CJIOS | BO3pacT IOPOJ CJ1051, M KOro
YCTh4,
M
1 2 3 4 5 6 7
13;3 1 dQq CyIrJIMHOK TUIOTHBIN 1,5
2 fgQ, KOPUYHEBBII 5,0
3 C Ilecox menkui 3,0 3,0 9,5
N3BecTHSIK cepblii
TPELIMHOBATBIN
vint 1 dQ, CyrIMHOK IUIOTHBIHA 2,5
2 fgQ, KOPUYHEBBIN 3,6
3 gl Ilecox menkwmit 3,0
4 e M3BecTHAK 5,0 1.0 3.0
TPEUIMHOBATHIN 0,5 ’ ’
Ilycroe
MPOCTPAHCTBO, BOJA
N3BecTHSK cepblit
VN 1 dQ, CyrIMHOK IUIOTHBIH 0,5
2 fgQ, KOPUYHEBBII 0,8
3 s [Tecox menkuii 10,0
4 B N3BecTHIK 0,3 3.0 11.0
TPELIMHOBATHIN 2,0 ’ ’
ITycroe
MPOCTPAHCTBO, BOJA
N3BecTHSIK cepblii

5. B paiioHe CTpOUTENhCTBA CTAHIIUYA METPOMOIUTEHA OBLIT IOHMKEH YPOBEHb IPYHTOBBIX BOJ
(YI'B), uto mpuBeno k 00pa30BaHMIO TPOBaJIa Ha TOPU3OHTAILHOM TUIOIA/IKE, TIOIJICKAIIICH
3actpoiike. [|Jist ycTaHOBIEHUS MPUYHHBI TIPOBaIa OBLIH MPOOYPEHBI TPU CKBAXXKUHBI HA
paccrossauu 30 M ogHA OT Apyroi. Onucanne CKBaKWH JAI0TCS HIDKE. AOCOIIOTHAs OTMETKA
mwiomanku 130,5 M. IToctpoliTe reosiornueckuii pa3pes, HAHECUTE CTATUYECKUI U
JTUHAMHUYECKHUI YpOBHU TPYHTOBBIX BoJ. KakoBa mpuurHa akTUBHOTO MpoOIiecca, MOXKHO iU €
YCTPAHUTH U 3aCTPOUTH YIaCTOK?

Onucanue CKBa)XKUH

I'my6una 3aneranust YI'B, m
Ne Ne | Bospact HaumenoBanne mopoasl Mommocrs

CKB. | CJIOSI | TIOPOJIBI PO CJ10s, M CTaTUICCKOro | AMHAMH4

€CKOT0

1 2 3 4 5 6 7
1 1 dQ ITecox menkui 5,0 2,5 4,0
2 I, I'nmnHa nnoTHas 3,5 2,5 15,0

3 C; H3BecTHIK CHIBHO 10,0
TPELMHOBATHIN




3aKapCTOBAHHBIN
2 1 dQ [Tecox menkwuii 11,0 2,6 14,6
C; N3BeCTHSK TpEIMHOBATHIN 5,0 2,6
3aKapCTOBaHHBIN
3 1 dQ ITecok MenKuii 7,0 2,7 4,0
I, I'muaa nnoTHas 8,0 2,7 15,0
3 Cs UzBecTHsIK 3,0
3aKapCTOBaHHBIN
No ['myOuna 3aneranus
CKBakuH, | I'eomormueckuii | MomniHoCcTh YPOBIUL BOAIRI, M
6c. oM BO3DACT CITOSL. M Onrcanue ropHBIX MOPOJT
abc. OTM. P ; HOSBMB- | yCTAHOB-
YCThS, M
(8]0 (0161
1 2 3 4 5 6
1 tQy 3,2 Cymnecs co medHeM
454
mQ, 4,1 KUPIIM4Ya U APEBECHBIMU
N, 10,0 00JIOMKaMH 9,1 9,1
[Tecok Menkui
N3BeCTHSIK - paKyllIeUHUK
2 tQ4 2,0 [ 11610B1 U3BECTHSKA -
53
' tQ4 0,5 paKylIeyHuKa
mQ; 3,6 CyrnmHOK co 1medoHemM 9,3 9,3
N, 10,0 Ilecok menkuit
N3BeCTHSIK - paKyllIeUHUK
Cnucok uCnob30BaHHbIX UCTOYHUKOB
1. C.H. Yepnpuues, A.H. Uymauenko, 1.JI. PeBenuc. «3agaun u ynpaxxHeHus no
UHXeHepHoU reosoruny. Ctp. 140-142.
2. CepreeB E.M. NUnxenepnas reonorus - M.: U3n-so MI'Y, 2018 r.
3. Xaws B.E., Jlomuze M.I'. TekToHnKa ¢ oCHOBaMHu I'eoguHaMukH. - M.: U3a-so MI'CY,
2018.
4. AnanbeB B.I1. Unxkenepnas reosiorus. - M.: Beiciias mkona, 2018 1.
5. TOCT 25100-95. I'pyntsl. Knaccudukanwus. - M., 1995 r.
6. IlemkoBckuii JI.M., [lepeckokoBa T.M. MnxenepHas reonorusi. M.: Beiciias mkona,
2017 r.
7. CHull 11-02-96. “UnxeHepHble U3bICKaHUS 17151 CTPOUTENLCTBA. OCHOBHBIE

MOJIOKEHUS .
Ilpunoscenue 1
[loapa3aenenne rTMHUCTBIX TPYHTOB MO YUCTY MJIACTUYHOCTH

Taomuma 1.1
Pa3HOBHUIHOCTD IIMHUCTBIX TPYHTOB Yucro miacTUYHOCTH
Cymnechb 1—7
CyriauHok 7—17
['muna >17




[ToapasaeneHue MIMHACTBIX TPYIIT O YHCITY IUNIACTHYHOCTH [, ¥ TPAHYJIOMETPHUECKOMY

COCTaBy
Tabmnuma 1.2
ConeprxaHue necyaHbIx
Pa3HOBHUIHOCTB TIIMHUCTBIX TPYHTOB Hucno gactull (2-0,5 mm), % 1o
I1aCTUYHOCTUL,
Macce
Cynecs:
—TIIeCYaHuCTas 1—7 >50
—TIBIIeBaTas 1—7 <50
CyrinmHok:
—JIETKUH NeCYaHUCTBIN 7—12 >40
—JIETKUH NBIJIEBAThIN 7—12 <40
—TSDKEIBIA TTIeCUaHUCTRIN 12—17 >40
— TSDKEJIBIA TBIIICBATRIN 12—17 <40
I'muna:
— JIeTKas necyaHucTas 17—27 >40
—Jlerkas neljaeBartas 17—27 <40
—TsDKeIast >27 He pernamentupyercs
[Toapa3aenenue rIMUHUCTHIX TPYHTOB 1O MTOKA3aTENI0 TEKYYECTH /],
Ta6nuua 1.3
Pa3HOBHUIHOCTB TIIMHUCTBIX TPYHTOB ITokaszarens Texkydect I,
Cymnecs:
— TBepaas <0
— TIJTaCTUYHAS 0-1
—TeKy4ast >1
CyrinuHKHY U TIIUHBL: <0
— TBEpAbIC
—TI0JIyTBEPAbIE 0-0,25
—TYTOIUIACTUYHbBIE 0,25-0,50
—MSTKOIIJIACTUYHEIC 0,50-0,75
—TEeKy4eIIaCTUYHbIE 0,75-1,00
— TEKy4Hue > 1,00
[Toapazaenenne KpymHOOOJIOMOYHBIX TPYHTOB U TTECKOB 1O KOA()PHUITMEHTY BOIOHACKHIIICHUS S,
Tabnuua 1.4
PA3HOBHIHOCTb IPYHTOB Koaddunment BOI;OHaCHH_IeHI/IH Sy, 1.
Majioii cTerieHH BOAOHACKIIIICHUS 0—0,50
Cpenneit cTeneHr BOJOHACHIIICHUS 0,50—0,80
Hacpmmiennsie Bogon 0,80—1,00




[Toapa3nenenue nmeckoB Mo K03 GUIUEHTY MOPUCTOCTH € (10 TUIOTHOCTH CJIOKEHUS)

Tabmuma 1.5
Koadduuuent nopucroctu e
Pa3znoBugHOCTE -
MIECKOB cckn rpaBeanCTLIe, KpYIHBIC Ilecku menkue Ilecxu neIIIEBaTHIE
U CpeIHEeU KPYITHOCTH

IInoTHbBII <0,55 <0,60 <0,60
Cpenneit 0,55—0,70 0,60—0,75 0,60—0,80
IUIOTHOCTH

Perxmerii >(0,70 >0,75 >(,80

[Tonpaznenenue KpymHOOOIOMOUHBIX TPYHTOB U MIECKOB 110 TPAaHYJIOMETPHUUYECKOMY COTaBy

Tabmuma 1.6
Copepxanue 3epeH
Pa3zmep 3epemn, P et
Pa3HOBHUIHOCTH TPYHTOB YacTHII,
JacTull d, MM 0
%0 TIO Macce
Kpynuoo6i1omounsie:
—BaJIyHHBIH (TIpH MpeobIalaHui HEOKAaTaHHBIX YacTUL — >200 >50
TJIBIOOBBII )
—TaJIeUHUKOBBIH (TP HEOKATaHHBIX TPAHIX — >10 >50
ICOCHUCTBIN )
—TpaBUIHBIN (ITPH HEOKATAaHHBIX TPAHIX — JIPECBSHBIN) >2 >50
[Tecku:
—TPaBEIUCTHIN >2 >25
— KpYIHBIH >0,50 >50
— CpenHel KpYIHOCTH >0,25 >50
— MEJIKH# >(0,10 >75
—TIBIJICBATHIN >(0,10 <75
Pacuernbie conporusnenus 10 (kI1a) mecyanbix rpyHTOB
Tabmuma 2.1
3nauenus Ry (klla), B 3aBUCHUMOCTH OT INIOTHOCTH
Mecku CIIOKCHHUSI TIECKOB
IJIOTHBIE cpeaHel MIOTHOCTH
Kpynubie 600 500
CpenHelt KpynmHOCTH 500 400
Menxkue:
MaJIOBJIA>KHbIE 400 300
BJIQXKHBIE U HACBHIIIICHHBIE BOJOM 300 200




IInteBarthle:

MAaJIOBJIAKHBIE 300 250
BJIQ)KHBIE 200 150
HaCEIIIIEHHEBIE BOIOU 150 100

[Ipumeuanus:

1. PacuerHble CONPOTHBIICHUS TPYHTOB OCHOBaHUS R, IpUBEICHHBIC B TA0IUIIE,
IpeHa3HAYCHBI ISl IPEIBAPUTEIIBHOTO ONPEAEIeHUs Pa3MepoB (PyHIaMEHTOB.
2. Jlns TpYHTOB C IPOMEXKYTOYHBIMU XapaKTEPUCTUKAMHU IJIOTHOCTH 3HAUEHUS R ONPEIeIIIIOTCs

110 UHTCPIIOJIALINHA.

3. 3nayenus Ry OTHOCATCA K (yHIAMEHTaM, UMEIOIIUM MUPHHYDby = 1 M U TTIyOHHY

3JI0KEHUAd)= 2 M.

HopmaruHbie 3HaueHus: Moydst neopmanuu e (mlla) mecuaHbIx TpyHTOB

Tabnuma 2.2
Monyns nepopmanuu rpyatoB £ (MIla) npu ko3 dunuente
Hecuansie MIOPUCTOCTHU €, PABHOM
TPYHTBI
0,45 0,55 0,65 0,75

I'paBenucTsie u 50 40 30 -
KpYITHBIE

Cpennelt KpynmHOCTH 50 40 30 -
Menkune 48 38 28 18
[IputeBatbIC 39 28 18 11

[Tpumeuanue: J{j1st rpyHTOB C TPOMEKYTOUHBIMU 3HAYCHUSMHU K03 PuIenTa
IIOPUCTOCTU e3HAYCHMsSI LONPENENA0TCS 110 HHTEPIOJIALINH.

Pacuernbie conporusnenus 10 (klla) mputeBaTO-IIMHUCTHIX (HEMPOCATOYHBIX ) TPYHTOB

Tabnuna 2.3
3unauenus R (klla), mpu nokaszarene TeKy4ecTH
ITp11€BaTO-TIIMHUCTBIE Koadpumnuent rpyHTa
TPYHTHI HOPUCTOCTH €
1 L= 0 I L= 1
0,5 300 300
Cynecu
0,7 250 200
0,5 300 250
CyrnuHku 0,7 250 180
1,0 200 100
0,5 600 400
I'muab 0,6 500 300
0,8 300 200




1,1

250

100

IIpumeuanus:

1. PacyeTHbIe COMPOTUBIICHHS TPYHTOB OCHOBaHUS R, IPUBEACHHBIC B TAOIHIIE,
npeIHa3HAYeHBI I TPEIBAPUTEIHLHOTO OIpeIeJIeHHs pa3MepoB (pyHIaMEHTOB.

2. Jlns TPYHTOB C MPOMEKYTOYHBIMU 3HAYEHUSAMH KO PUIIMEHTa TOPUCTOCTHU €M MOKa3aTens
TEKy4eCTU/ 3HAYEHUS R ONIPEAEIAIOTCS 110 UHTEPIIOJISALIMH.

3. 3naueHus R, oTHOCATCS K (hyHAAMEHTaM, UMEIOIINUM MUPUHYby = 1 M 1 TI1yOuHYy

3aJI0KEHUAd)= 2 M.

HopmarusHnsble 3Hauenus moayis nedopmanuu e (MI1a) npiieBaTo-riIMHUCTBIX TPYHTOB

Taoauna 2.4

HanmenoBanue rpyHTOB U
IIpeieabl HOpPMaTUBHBIX

Monayns nedopmannu rpynToB E (Mlla) npu ko3dunuente
MOPHUCTOCTH €, PAaBHOM

3HA4YCHUH UX ITOKa3aTels
TEKY4ECTH 0,350,451 0,55]0,65]0,751 0,85 | 0,95 1,05

Cynecu 0<I;<0,75 - 32 24 16 10 7 - -
0</;<0,25 - 34 27 22 17 14 11 -

Cyrmunaku | 0,25</[;<0,5 - 32 25 19 14 11 8 -
0,5<1;<0,75 - - - 17 12 8 6 5
0</;<0,25 - - 28 24 21 18 15 12

I'muabn 0,25</;<0,5 - - - 21 18 15 12 9
0,5<1;<0,75 - - - - 15 12 9 7

[Tpumeuanue: J{71st TpyHTOB C MPOMEKYTOUHBIMU 3HAYCHUAMU K03 (PUILIMeHTa TOPUCTOCTH er
IIOKa3aTes TeKy4eCTH/;3HaueHus £ OIpe e toTCs 10 HHTEPIIOJIALNH.

Kareropuu cii0)kKHOCTH MHKEHEPHO-T€0JIOTHYECKUX YCIOBUI

Kareropuu no cinoHOCTH UHKEHEPHO-T€0JIOTHUECKUX YCIOBUI

@akTopsI "
I (mpocTas) II (cpenneit CIOKHOCTH) III (cnoxxHast)

1 2 3 4
I'eomopdonoruueckue |[Tnomanka (yaacrok) B |I[Lmomaznka (ygacrok) B |[Imomanka (y4acTok) B
yCIIOBUS npeenax 0HOTO npejenax HeCKOJIbKUX — (Ipeienax HECKOIbKUX

reoMop(doTOrHIecKoro |[TeOMOPPOTOTHIECKIX | TeOMOP(OTOTrHIeCKIX
AJIEMEHTA. 3JIEMEHTOB OJTHOTO 3JIEMEHTOB pa3HOTa
IToBepxHOCTB renesuca. [lopepxHocts |renesuca. [IoBepxHOCTb
TOPU30HTAJIbHAS, HaKJIOHHas, cJ1abo CHWJIBHO pacuJIeHEHHas
HepacuJICHEHHAast pacuIcHeHHAsI
['eonornyeckue B He 6onee nByx He Gomnee uetpipex Bosiee yeTbipex pa3anyHbIX
cdepe Pa3IUYHBIX 1O pa3JInYHBIX MO IO JINTOJIOTUU CJIOEB.
B3alMOJICICTBUS JIUTOJIOTUH CIIOEB, JIUTOJIOTUH CIIOEB, Mo1HOCTh pe3ko

3aHUM U COOPYKEHUN
C T€O0JIOTUYECKON
cpenoim

3aJI€raroInx
TOPU30HTAILHO WIIH
c1a00 HAKJIOHHO
(yxion He 6omee 0,1).
MontHocTh
BBIZIEpKaHa 110
MIPOCTUPAHHUIO.
He3nauntennHas

3aJIETAIOLIUX HAKJIOHHO
WJIU C BBIKJIMHUBAHUEM.
MoIIHOCTh U3MEHSAETCS
3aKOHOMEPHO.
Cy1iecTBeHHOE
U3MEHEHUE
XapaKTEPUCTUK CBOWCTB
TPYHTOB B IIJIaHE WIH 110

n3MeHsercs. JIMH30BuIHOE
3aJIeTaHHE CJIOCB.
3HauuTENbHAS CTENECHD
HEOJHOPOIHOCTH MO
MMOKa3aTelIsiM CBOMCTB
TPYHTOB, U3MEHSAIOLINXCS B
TUTAHE WJIH 110 TIyOuHE.
CxasibHbIE TPYHTHI UMEIOT




CTEINEHb
HEOJIHOPOAHOCTH
CJIOEB I10 NTOKA3aTesAM
CBOMCTB I'PYHTOB,
3aKOHOMEPHO
U3MEHSIIOIINXCS B
TIJIaHe M TI0 TITyOuHE.
CkaJibHbIE TPYHTBI
3aJIeraroT ¢
MIOBEPXHOCTH WM
HEPEKPBITHI
MaJIOMOILHBIM CJIOEM
HECKaJIbHBIX TPYHTOB

rnyoune. CKanbHbIC
TPYHTBI UMEIOT
HEPOBHYIO KPOBJIIO H
MEPEKPHITHI
HECKAJIbHBIMU TPYHTaMHU

CHJIBHO PACWICHEHHYIO
KPOBJIIO U IIEPEKPBITHI
HECKaJIbHBIMU I'PYHTaMHU.
NmeroTcs pa3noMsl pa3HOTO
HopsiIKa

I'mpporeonornueckue
B chepe
B3aMMOJICUCTBUS
3aHUN U COOPYKEHHI
C T€OJIOTUYECKOU

ITox3emMHBIC BOIBI
OTCYTCTBYIOT WUJTH
HMeEETCS OAUH
BBbIJICPKAHHBIN
TOPU30HT MOA3EMHBIX

JIBa u Goiee
BBIJICP)KaHHBIX
TOPHU30HTOB MMOA3CMHBIX
BOJI, MECTaMH C
HEOTHOPOHBIM

Tl'opu30HTHI TOA3EMHBIX BOJ
HE BBIJIEPKAHBI 110
MPOCTUPAHUIO U MOLTHOCTH,
C HEOJTHOPOIHBIM
XAMHYECKUM COCTaBOM WJIU

cpenoi BOJI C OAHOPO/HBIM XMMHYECKHM COCTaBOM |pPa3HOOOPAa3HBIM
XUMHYECKUM WK 00JTaaroIuX 3arpsizHeHueM. Mecrtamu
COCTaBOM HaropoM U CJIO’KHOE Yepe/loBaHHe
coJIeprKalInX BOJIOHOCHBIX U
3arpsi3HEHUE BOJIOYIIOPHBIX MOPO/I.
Hanops! noazeMHbIX BoA 1
UX TMJPABINYECKas CBSI3b
M3MEHSIOTCSI 110
IPOCTHUPAHHUIO
I'eonornueckue u OtcyrcrBy |MMeroT orpaHuyeHHOE HNmerot mmpokoe
WUHKEHEPHO- 10T pacnpocTpaHeHue U (WIM) |paclpoCTpaHEHUE U (UIIN)
re0JIOrHYeCcKHe HE OKa3bIBaIOT OKa3bIBAIOT PEIIAOLIee BIUSIHHUE

MponecChl, OTPUIATCIBLHO

BJIMAIOIIUE HA YCIIOBHUA
CTPOUTCIILCTBA U

SKCIUTyaTalliy 3JaHui U

CYIIECTBEHHOTO BIUSHUS Ha
BBIOOP TTPOCKTHBIX
peLICHUH, CTPOUTEIBCTBO U
IKCIUTyaTaIuio0 0OBEKTOB

Ha BBIOOD MPOEKTHBIX PEILICHUH,
CTPOUTENHCTBO U IKCILTyaTaIHIO
00BEKTOB




COOPYXEHUI

Creruduueckue rpyHtsl |OTcyTcTBY |MMeErOT orpaHndeHHoe NwmeroT mmpokoe
B c(hepe B3auMOJACHCTBUSA |OT pacmpocTpanenue u (WiM) |pacmpocTpaHeHue U (Wn)
3IaHUIN U COOPYKEHUH C HE OKa3bIBAIOT OKa3bIBAIOT PEILAIOIIEE BIUSIHIE
reoJIOTUYECKON cpeaoi CYIIIECTBEHHOTO BJIMSHUS Ha |HA BHIOOP MPOEKTHBIX PEIICHUMN,
BBIOOp MPOEKTHBIX CTPOUTENLCTBO U DKCILIYaTalUuIo0
pElIeHN, CTPOUTENBCTBO U |0OBEKTOB
IKCILTyaTaIuio 00BEKTOB
TexHoreHHbIE Hesnauute |He okasbiBaroT Oka3bIBalOT CYIIECTBEHHOE
BOBHGﬁCTBHH n JIbHBIC U CYIICCTBCHHOI'O BJIMAHUSA HA | BTUAHUC HA BI:I60p MMPOCKTHBIX
M3MEHEHHUS OCBOGHHBIX |MOTYT HE  |BBIOOD MPOEKTHBIX pElIeHU U OCTOXKHSIOT
TEPPUTOPUI YUUTBIBATHC |pELICHUN U IIPOBEICHUE IIPOU3BOACTBO HHKXEHEPHO-
A TIpU MHXEHEPHO-TE€OJIOTHYECKUX |T€0JIOTUYECKUX U3BICKAHUN B
HWHXKCHCPHO HU3BICKaHUHU YaCTH YBCIIMUCHUA UX COCTaBa U
- 00beMOB padboT
reoJIoru4ec
KHUX
HU3bICKAHU A
X"
MIPOEKTUPOB
aHUU

[IpuMeuanue - KaTeropuu CI0KHOCTH UHKEHEPHO-T€OJIOTUYECKUX YCIIOBUU CIIEAyeT YCTaHABIUBATh
10 COBOKYITHOCTHU ()aKTOPOB, YKa3aHHBIX B HACTOSIILEM MPHIIOKEHUH. Ecin kakol-1n60 oTaenbHbII
(daxTop OTHOCHUTCS K O0JIee BBICOKOW KaTEerOpUH CIONKHOCTH U SBJISIETCS ONPEACISIONINM IpU
IIPUHATHHA OCHOBHBIX IIPOEKTHBIX PEIIEHUH, TO KATETOPUIO CJI0KHOCTH MHKEHEPHO-T€OJI0TMYECKUX
YCIIOBUH CJIEAYEeT YCTaHABIMBATh MO ATOMY (akTopy. B 3TOM ciydae HOIKHBI OBITh YBEJINYCHBI
00BEMBI WJTH JOTIOJIHUTEIBHO MPEAYCMOTPEHBI TOJIBKO T€ BHJIBI padOT, KOTOPBhIE HEOOXOIUMBI IS
o0ecreyeHts BbISICHEHUS BIMSHUS Ha IPOEKTUPYEMBbIE 3JaHUs U COOPYKEHHSI UMEHHO JIaHHOTO

daxTopa.

3al[aHI/I}I AJI IOCTPOCHU A I'COJIOTMUCCKOTO pa3pe3a Mo CKBaXXMHaM

Bapuant Nel

Macmta0: Beptukanbhbiit 1:200

ropu3oHTalnbHbIA 1:1000

Paccrostnie Mexay ckBakuHamu - SOM

Ne | T'eostor. MontHocTh
Onucanue nopoj
CIIos | MHACKC CIIOSI, M
1 2 3 4
CkBaxkuna Nel
AOcCooTHAs OTMETKA YCThsI CKBAXKHHBI — 100 M
1 Qq [TouBeHHO-pAaCTUTENBHBIN CIIOM 0,5
2 Q4 Cymnech xkenTas, miacTuyHas 1,5
CyTrIMHOK CBETIIO-KOPUYHEBBIN, TEKYYEJIaCTUYHBIH,
3 Qs MIBUIEBATHIN, INIOTHBIM, C YaCTBIMU M TOHKUMH IPOCIOSIMU CYIIECH 5,0
TOT0 )K€ IIBETa




[Iecok rMHUCTBIN, CBETIIO-KOPUYHEBBIN, MEJIKHH, CIIOUCTBIN C

4 Q2 TOHKUMH MPOCITONKaMU CYTJIMHKOB. 10,0
[Tecok (MIBIBYH) BOJIOHACHIIIICHHBII
5 P, N3BeCTHSIK Cepblid, INIOTHBIN, KPETKUNA 2,0
YpoBeHb moa3eMHbIX B — 93 M
CkBakuHa Ne2
AOCOIOTHASI OTMETKA YCThSI CKBAXHHBI — 90 M
1 Q4 [TouBeHHO-pACTUTENBHBIN CIIOM 0,5
2 Qq Cymecs xenTas, miIacTu4IHas 1,5
3 Q CyrinmHOK CBETJIO-KOPUYHEBBIN, TEKYUYEIUIACTUYHBIH, 40
3 MTBLICBATHIN, IIJIOTHBIH, ’
4 Q Ilecok TIMHUCTBIN, CBETIIO-KOPUYHEBBIN, METKHIA, 11.0
2 BOJIOHACHIIIICHHBIN (TIBIBYH) ’
5 Q I'nmruHa KpacHOBAaTO-KOPUYHEBAS, IVIOTHAS, MATKOILIACTUYHAS CO 20
! eOCHKOM U3BECTHIKA B OCHOBAHUH ’
6 P, N3BeCTHSIK Cepblid, INIOTHBIN, KPETKUM 2,0
YpoBeHb moa3eMHbIX B — 81 M
CxBaxxpaa No3
AOCOIOTHASI OTMETKA YCThSI CKBAKUHBI — 75 M
1 Q4 [TouBeHHO-pACTUTENBHBIN CIIOM 0,5
2 Q4 Cymnecsh cepas, miIacTU4Hast 1,5
3 Qs CyYTrIMHOK CBETIIO-KOPUYHEBBIN, TEKYUETIIaCTUYHBIHN, TIJIOTHBIMH, 8,0
4 Q, [Iecok rMHUCTBIN, CBETIO-KOPUYHEBBIN, MEJIKUH, 12.0
BOJIOHACHIIIICHHBIN (TJTBIBYH) ’
5 Q ['muna kpacHOBaTO-KOPUYHEBAs, TUIOTHASL, MATKOIUIACTUYHAS CO 3.0
! Ie0EHKON N3BECTHAKA B OCHOBAaHUU ’
6 P, N3BeCTHSIK Cepblid, INIOTHBIN, KPETKUN 2,0
VYpoBeHb moA3eMHbIX BOJ — 63 M
CkBaxkuHa Ne4
AOGcomoTHas OTMETKA YCThs CKBaXHHBI — 90 M
1 Q4 [TouBeHHO-pACTUTENBHBIN CIOM 0,5
2 Q4 Cymnecsh cepas, miIacTU4Hast 1,5




Qs CyIrJIMHOK CBETI0-KOPUYHEBBIH, TEKYUEIIJIAaCTUYHBIN, JIOTHBIHU, 8,0
Q ITecok TIIMHUCTBIN, CBETIIO-KOPUYHEBBIN, METKHIA, 12.0
2 BOJIOHACBIIIICHHBIN (TIBIBYH) ’
Q I'nmrHa KpacHOBAaTO-KOPUYHEBAS, IUIOTHAS, MATKOILIACTUYHAS CO 3.0
! eOCHKOM U3BECTHIKA B OCHOBAHUH ’
P, N3BeCTHSIK Cepblid, INIOTHBIN, KPETKUN 2,0

YpoBeHb MoA3eMHBIX BOI — 81 M




