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INPAKTUYECKOE 3AHSATHUE 1
XAPAKTEPUCTHUKA I'PYHTOB 110 COCTABY

Hean: npuoOpeTeHUEe HABBIKOB MO0 00pabOTKE pe3yabTaTOB COCTaBa TOPHBIX
nopoa. B TeopernueckoM 0OOOCHOBaHMM TPHUBENECHBI METOJIUYECKHE TMPUEMBbI
KiaccuukanMM TpyHTOB W HaumOoliee 4YacTO  HCHOJb3yeMbIE  METOJbI
rpaduyueckoro n300pakeHus pe3yabTaTOB IPAHYIOMETPUUYECKOTO aHATTN3a COCTaBa
TOPHBIX MTOPO/I.

Teoperuyeckoe 000cCHOBaHHE

['panynoMerpuyecknii (MEXaHUYECKHI) COCTAaB XapaKTepU3yeT IMOPOJYy B
OTHOUIEHUHU Pa3MEPOB CIAralmllIUX €ro MUHEpaTbHbIX 4YacTull. [Ipn MHXeHepHO-
IEOJIOTUYECKUX  HCCIENOBAHMIX H3YyYEHUE TIPAaHYJIOMETPUYECKOTO  COCTaBa
IPAKTUYECKU Hauboyee Ba)XHO /s TEX Pa3HOCTEM, Yy KOTOPBIX IOJHOCTBIO
OTCYTCTBYET WJIM OCJIa0JIeHa CBS3b MEXKJY 3JIEMEHTaMU MOpOJbl. Y MOpOX C
OPOYHBIMU CTPYKTYPHBIMH  CBSI3IMU  (M3BEP)KEHHBIX, METaMOPPUUYECKHX U
OTBEPJEBIINX  OCAJOYHBIX) 3HAYCHHE TIPaHYJOMETPHUYECKOIO COCTaBa C
WHKEHEPHO-TEOJOTUYECKOM TOYKM 3pEHHs OYEHb Maio. Y 3THUX MOPOJ
I'PaHYJIOMETPUYECKUN COCTAB MPEJACTABISAET MPAKTUYECKUNA HMHTEPEC TOJIBKO IMPHU
OLICHKE TOpPOJbl B OTHOIIEHUH €€ MPOTHUB BbIBETpUBaHUsA. [loaTOMYy ompeneneHue
IrPAaHYyJIOMETPUYECKOTIO COCTaBa MOPOJI MPOU3BOJUTCA B OCHOBHOM JJISI TITMHUCTBIX
Y MIECYAHBIX PA3HOCTEM.

[Ipsmoii MaTEMaTHYECKOM 3aBUCUMOCTH MEXAY TI'PAHYJIOMETPUYECKUM
COCTABOM MOPOJIbI U €€ NHKEHEPHO-T€0JIOTMYECKUMHU CBOMCTBAMH HE CYILIECTBYET.
['panynoMeTpuyecKkuil CcOCTaB SIBJISETCS KJIACCU(UKALMOHHBIM IOKa3aTelleM,
OPUMEHSEMbIM JJIs BBIJEJIEHUS OCHOBHBIX METpPOrpaUyecKux THUIIOB U BUJOB
IPYHTOB B PallOHE UCCIICIOBAHUN.

WNHorna pnaHHBIE MEXAaHUMYECKOTO aHaJIM3a MCIOJB3YETCd B KAadecTBE
nokaszaresei 0ojiee BBICOKOro Kiacca (KOCBEHHBIX PACUETHBIX WM JaXKe MPSMbIX
pPacUeTHBIX):

1 — JUISt MOJTYYEHHUS npUOTU3UTENEHON XapaKTEePUCTUKU
BOJONPOHUI[AEMOCTH OJHOPOJHBIX II€CYAHBIX T[PYHTOB IIyTEM BBIYUCICHUS
ko3 uLeHTa GuIbTpauny Mo SMIUPUYECKUM POpMYyIIaMm;

2 — Ui YCTAaHOBIIGHUS BO3MOXKHOCTH MeXaHW4ecko cyddosun
(BBIMBIBAHMM MEJIKMX YACTHUILl U3-TI0J] OCHOBAHUS M U3 TeJa 3€MJISIHBIX IUIOTHH U
T.J.)

3 — Ui TPOW3BOJCTBA pAacyeToB OOpaTHBIX (GUIBTPOB C IENBIO
NpeoTBpalleH!s] MexaHudeckou cyhdosuu;

4 — st BBIOOpA TUAaMETPOB OTBEPCTUH (DUIBTPOB B CKBAKUHAX;

S — IS COCTaBJIEHUS ONTHUMAJIbHBIX CMECEH W3 MMEIOIIMXCS B HAJIUYHUH
IPYHTOB, 00€CIEUUBAIOIINX HAMIy4llIlee CBOWCTBA IPyHTA MPU UCTOIb30BAaHUH €T0
JUISL CTPOUTENBCTBA T'Y>KEBBIX JJOPOT U a3pOJIPOMOB;

6 — /A OLEHKHM TPYHTOB Kak Marepuajia Juisl Tejla 3eMJISHBIX IUJIOTHH,
HachlTel, 0aJuIacTHOTO CJI0S Ha JKeJIe3HbIX Joporax, 1 MPUroTOBICHUS OETOHA,
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COCTaBa TJIMHUCTBIX MOPOJA NPU HU3MEHEHUH (UBHKO-XUMHUYECKOW OOCTaHOBKHU
MOCJI€ BO3BEACHUS COOPYKEHUS.

JUIss  TpakTUYeCKOro  HWCIHOJIb30BAaHUS  pe3yJbTaTOB  OIpPEACIICHUS
IPaHyJIOMETPUYECKOTO COCTaBa TOPOJA yAOOHBI METOAbl Tpaduueckoro ux
u300pakeHuss  —  rpaguKk  TPEYroJbHUK W CyMMapHble  KpHBbBIC
IPaHyJIOMETPUYECKOTO COCTABA.

Haubonee pacmpocTpaHeHHBIM METOJOM TIpaUuecKoro H300paKeHus
pe3yabTaTOB OMNpEACNCHUsI TPAHYJIOMETPUYECKOTO COCTaBa TOPOJ, SBISIOTCA
CyMMapHble KpuBble (KyMYJISITUBHBIC, HWHTErpalbHbIE KPHUBBIC, KpPUBbHIE
ogHOpoaHOCTH). OHHM CTPOSITCS B OOBIKHOBEHHOM WM MOJYJIOTapu(MUYECKOM
macttabe. [Tomynorapudmudecknii MacmTad MPUMEHSETCS B TEX CIydasx, KOTJa
U300paXkaroTcsl  pe3yJbTaThl  OMpECNICHUS TPaHyJIOMETPUUYECKOTO  COCTaBa
Pa3HO3EPHUCTBIX MOPO/I.

CyMMapHble KpUBBIE CTPOSATCS B MPSIMOYTOJIbBHOM CHUCTEME KOOPAMHAT: T10
ocl abCHUCC OTKJIAAbIBACTCA JMAMETP YacTUI] WIM €ro Jjorapudm, a mo ocH
OpAMHAT — CYMMapHOE MPOIIEHTHOE COAEPKAaHUE YACTHIL] ITIOPOJ.

[Ipu mocTpoeHn cyMMapHON KpUBOW B MOITyJIOrapuMUUECKOM MaciuTade
MOKHO TIOJIb30BaThCs JorapupmMuyeckol Oymaroil win JorapupMuuecKum
OJIaHKOM.

JIig XapaKTepUCTHKU TPaBEIHCTHIX TPYHTOB MpHUMEHsieTcs KodhduimeHt
BBIBETPEJIOCTH — CTEMEHb BBIBETPEIIOCTH CKalbHOro rpyHTa Ky— 9TO
COOTHOIIICHHE BBIBETPEJIOTO W HEBBIBETPENIOr0 O0OpasloB OJHOTO W TOTO XKe
rpyHTa. XapakTepuzyercs uepe3 creneHb uctupaemoctu. Kospduuument
BBIBETPEJIOCTH OMPEACTSIOT U3 BHIPAKEHUS:

Kur =(K1 — Ko) / Ky, (1)

rae Ky cooTHomenne macesl yacTHll pa3MepoOM MEHee 2 MM K Macce 4acTHll
pazMepoM 2 MM JI0 UCIIBITAHUS HA HCTUPAEMOCTh; K; — TO ke mocie UCTIbITaHusI Ha
uctupaemoctb. Hanpumep (Bapuant 1): Ko =6/94 =0,06; K; =32/ 68 = 0,47;

Kwr = (0,47 —0,06) / 0,47 = 0,87.

[To  xoddduiuenty  BBIBETPENOCTH  KPYMHOOOJOMOYHBIE  TPYHTHI
NOJIpa3eAtoTCs Ha:

- HeBbIBeTpenbie 0 < K, < 0,5;

- cnaboseiBeTpensie 0,5 < K< 0,75;

- cunbHOBBIBeTpenbie 0,75 <K, < 1;

Ha rpaduxe TpeyroiapbHHKE TpaHYJIOMETPUUYECKOTO COCTaBa OTPaKaeTcs
coJiep>KaHKe B Mopoje Tpex rpynn ¢pakiuit: necyanoit (> 0,05 mm), nmpuieBaTOM
(0,05 — 0,005 mm) u rmaUCTOM (< 0,005 MM). [y uzoOpakeHUs] pe3yabTaTOB
aHalli3a WCIOJH30BAHO CBOMCTBO PAaBHOCTOPOHHEIO TPEYrOJbHUKA: CymMMa
NEPIEHIUKYJIAPOB, OMYIICHHBIX U3 KaKON-INOO TOYKM BHYTPH TPEYrojbHUKA Ha
TP €ro CTOPOHBI, pPaBHA BBICOTE€ TPEYTrOJbHUKA. ITO JacT BO3MOXHOCTb
U300pa3uTh COCTaB MOPOJABI TOYKOM € KOOpJAMHATaAMH, OTBEYAIOIIUMU
IPOLEHTHOMY COAEPX aHUIO (QpaKIHil.

Takas rpaduueckas popma n3o0pakeHUs! MO3BOJIICT HAHOCUTH Ha Tpaduk
pe3yabTaThl MAacCOBBIX OINpPEAENEHUN TPaHyJIOMETPUYECKOTO COCTaBa MOPO/I.
dopma oyeHb HarjsAHA, TaK Kak JaET MPEACTABICHUE O CTENIEHH OJHOPOJHOCTU



4

NOpoAbl MO TPAHYIOMETPUYECKOMY COCTaBY M TMO3BOJISIET KiIacCU(PUUIUPOBATH
nopoAbl, €ciu rpapuk pa3OuUTh HA YACTU, COOTBETCTBYIOIIME TOW WJIM WHOU
TPEXUICHHOM KiIacCU(PUKALIUU TTOPOSI.

[Io cyMMapHBIM KpPHUBBIM TPaHyJIOMETPUYECKOTO COCTaBa OMPEAEISIOTCS
BEJIMYMHBI XapaKTEPHBIX JUAMETPOB YACTHUIL MTOPOJI: ACHUCTBYIOMIETO WM IUaMETpa
necsati (dip) W KOHTPOJUpYIOIIEro WM jauameTpa ImectuaecsaTd (dg). DTH
JUaMETPhl U BBIYMCICHHBIA MO UX OTHOMICHUIO KOA(G(UIMEHT HEOJHOPOTHOCTU
MopoJl MO TpaHyioMeTpuueckoMy coctaBy (Ky) mcmonbsiyetcst mist onpeseneHus
K03 GUIIUEHTOB (PUIBTPALIMN TTOPOJT IO SMIUPUUYECKUM (HOPMYJIaM.

Jevictyromuii muamerp (dyg) — 3TO TakoW AMAMETp, MEHBIIE KOTOPOTO B
nopojie coaepxkutcst 10 %, a 6ompie koroporo B mopojie 90 % vacTuil mmo Becy.

Kontponupyromuii quametp (Cgp) — 3TO TaKOH AHaMeTp, MEHBIIE KOTOPOTO
B nopojie conepxkanue 60 %, a 6onbie koroporo 40 % dacTuil 1o Becy.

Koaddurment HeoqnopogHOCTH MOPOJ] IO TPAHYJIOMETPUUECKOMY COCTABY

OIIpCACIIACTCA 110 3aBUCHMMOCTH:
aeo

==
d10
[Io Benuuune Kod(DPUIMEHTA HEOJHOPOJHOCTH PA3TUYAIOT TMOPOJIbI

olHOpoAHbIe U HeomgHopoaubie (mpuK,< 3 mopoma omHoponna, K,> 3, mopona
HEoJHOpoiHA). Uem Oosiee KpyTHIMHU MOJIYYAIOTCS KPUBBIE OAHOPOJHOCTH — TEM
00J€€ OJTHOPOAHBIM SIBJISIETCS] TPYHT.

Tabnmuma 1 — ['panynoMeTprudecKuii cocTaB rpaBeIrcTaXx TPyHTOB

Pazmep ConepxaHue yacTul, % 1o Macce
YyacTull, MM | BapuaHTsl
112 |3 (4|5 16 |7 (819 |1 |11 1 |13 14 15 |16 | 17 | 18
0 2
bonee200 (4 |2 |6 |4 |5 |0 |4 |2 |6 |4 (53 |0 |4 2 62 |4 53 |0
2 3 2
200-100 O |4 (1 |4 |3 |2 |0 |4 |1 |4 |33 |2 |0 4 17 | 4 33 |2
7 3 7
100-60 0|2 |3 |6 (4|1 |0 |2 |3 |6 |4 1|0 2 3 6 4 1
60-40 513 |1 |52 |2 |5 |3 |1 |5 |2 2 |5 3 1 5 2 2
40-20 9 /6 (3 |1 |0 |8 |96 (3 |10 8 |9 6 3 11 |0 8
1 1
20-10 21112 |4 (0 |8 |2 (1 ]2 |4 |0 8 |28 14 2 43 | 0 8
8 |4 3 8 |4 3
10-5 312 (311 1]01]2 3|2 (3 |10 2 |33 |28 3 19 |0 27
3 |8 9 7 3 |8 9 7
5-2 1 (113 (4 |3 ({4 (1|1 |3 (4 |3 4 |15 17 3 4 3 41
5 17 1|5 |7 1
Menee 2|6 |2 |6 (4 |5 |1 |6 |2 |6 (4 |5 1|6 24 6 4 5 11
MM ) 1 4 1
OcTaToK Ha CUTE MOCJe UCTIBITAHUN HA UICTUPAEMOCTh
Bonee 216 |5 (8 |8 |9 |7 |6 |5 (8 |8 |93 |7 |68 |54 82 188 |93 |70
MM 8 |4 (2 |8 |3 |0 |8 |4 |2 |8 0
CrermneHb O/H|O|H|H|O|O|H|O|H|H O |OK |H O |H |H |O
okaranHoc | K K K | K K K K K
TH YaCTHI]

npumedanue: OK — okatanusie; H — HeokaTaHHbIE O0JIOMKHI




Tabnuua 2 — rpaHyIOMETPUYECKUI COCTaB MECUYaHbIX TPYHTOB

Pa3smep Conepxanus yacTull, % o Macce
JacTHll, MM | BapuaHTbl
1 2 |3 (4|56 |7 |8 9|1 |1 12 |13 |14 |15 |16 |17 |18
0 |1
bonee 5 5 710 |0 |0 |5 |5 |7 |00 |0 |5 |5 |7 |0 [0 |O |5
5-2 3 112 4 5|3 (3|1 |2 |4 |5 323 |19 |2 |4 |5 |32
9 2 9
2-1 6 3 /5190 1|6 3|59 |0 18|6 (31 |5 |9 |0 |18
1 8 1
1-0,5 1 (2 |1 (6 |3 |1 |1 |2 |1 |6 |3 |17 |11 |26 |10 |6 |35 |17
6 |0 5 |7 |1 6 |0 5
0,5-0,25 23 |8 |1 |4 |1 |1 (2 |8 |1 (4 |1 13|23 |8 |17 |41 |12 |13
71112 |3 |3 711 |2
0,25-0,10 30 (3 (3|2 |7 |7 |3 |3 |3 |2 |7 |7 (303 |3 |27 |7 |7
5 |7 0 5 |7
0,1-0,05 13 (2 |2 |5 |3 |5 |1 |2 |2 |5 |3 |5 |13 |2 |22 |5 |3 |5
2 3 2
Menee 0,05 |9 4 (9 (8 |3 |3 1(9 1|4 9|8 (3 (329 (4 |9 |8 |38]32
8 |2 8

Tabnuma 3 -—TpaHyJIOMETPHYECKHI COCTAB TJIMHUCTBIX TPYHTOB (CapMaTCKue€ TJIHMHBI,
ITpeakaBkasse, Nf’sl)

Pazmep Copnepxanue yacTtul, % mo Macce
YaCTHUII, Bapuantsl
MM 1 2 3 4 5|6 |7 |8 |9 |10|11 12|13 |14 |15 |16 |17 |18
>0,05 05 (01|36 (11|-18 (0, |0, (3 |1, |- |8 |0, [0, 36|11 |- |8
4 1511 |6 |1 4 |5 |1 1 4
0,05-001 |22, |33, |86 |20, |6, |2 |2 |3 |8 |20|6, 2222|338, |20]|6, |22
6 6 6 712,12, 13 |6 |6|7 (8|6 |6 |6 |6 |7 |8
8 |6 |6
0,01- 87 (10, |82 |90 |1 |1 (8 |1 |8 |9 (10118, |10|8, |9, |10 |11
0,005 9 o (% |7 (0,12 |0 4 |, 7|7 |92 |0 |4 |7
4 |7 9
0,005- 17, |10, |13, |24, |2 |1 |1 |1 |1 [24|22 |10 |17 |10 |13 |24 |22 |10
0,001 8 6 6 8 2,10,17,10,13, 8|4 |0|8]|6 |6 |8]4],0
4 |0 |8 |6 |6
< 0,001 50, |44, |33, |44, |6 |4 |5 |4 |3 |44 |60 |47 |50 |44 |33 |44 |60 |47
4 6 6 5 0, (7,10 (43 |5|5|]1|4|8|6]|5|5]|.1
5 |1 14 18 |6

Tabnuua 4 — xnaccudukaims KpynmHoo010MO4HbIX ¥ necyanbix rpyHToB o 'OCT 25100-95

Pa3HOBI/I)1HOCTL prr[H006J'IOMO‘lHI)IX 1 TI€CYAaHBbIX PacnpeﬂeneHHe JaCTull 10 KpPYIIHOCTH, % ot

TPYHTOB MaccChl BO3AYIIHO-CYXOT0 TPYHTa
KpynHooO10MouHBIE
Banynnsrit TPYHT (npu npeobiaganuu | Macca yactun kpynaee 200 mm — 6omee 50 %

HCOKATaHHBIX YaCTHUIL — T. J'IBI6OBBIﬁ)

laneunukoBelid  rpyHT (npu  mpeobnananmu | Macca yactui kpynHee 10 mm — 6oitee 50 %




HEOKATAHHBIX YaCTHUI] — ICOHMUCTHIN)

I'paBuitHbii TPYHT (ipm npeobnagannn | Macca gactuil kpynHee 2 MM - 6osee 50%

HEOKaTaHHBIX YaCTHUI[ — JIPECBSIHBIN)

ITeckn

Ilecok rpaBenuCThIit Macca yactuil kpyrHee 2 MM — 6oee 25 %

Ilecok kpynHbIH Macca gactun kpynaee 0,5 MM — 6onee 50 %

Ilecox cpemgamii KPYITHOCTH Macca gactun kpymHee 0,25 mm — 6osree 50 %

ITecox menmkuit Macca ugactun kpynaee 0,1 mm — Gonee 75 % u
Oosee

Ilecok mbuieBaTHIN Macca wactun kpynaee 0,1 mm — menee 75 %

OGopynoBanne u Marepuajbl. TaOlW4yHbIE JaHHBIC IJIs OMpPEACICHUS
COCTaBa IPyHTOB.

3aganus.

1. [lo nmaHHBIM TpaHyJIOMETpUUECKOTO aHanuza (tabmuma 13, 14, 15)
IIOCTPOUTH CyMMAapHbI€ KpHBBIE TI'PaHYJOMETPHUYECKOTO COCTaBa TI'PABEIUCTHIX,
NECYaHbIX W TJIMHUCTBIX TPYHTOB COCTaBa TIJIMHUCTBIX TPYHTOB B
HOJTyJIOrapu(pMUUIECKOM MaciiTade.

2. Omnpenenuth BETUYHUHBI JieHcTBYOmeEro (0;p) ¥ KOHTPOJIUPYIOIIETO
(deo) mmameTpoB. BbUUCINTE KOAPGDHUIMEHTH HEOJTHOPOIHOCTH IOPOJ  TIO
rpanyioMmerpuyeckoMy coctaBy (K;) 1 OLIEHUTH CTENIEHb UX HEOJHOPOIHOCTH.

3. Boruncnutb K03Q(pUUIUEHT BEIBETPEIOCTH.

Conep:xxanue oTryera.

B oruere crnemyer orpa3uTh: 1elb pabOThI, KPAaTKOE TEOPETUUECKOE
00OCHOBaHWE, B T.4. TMPUBECTH METOJUYECKHUE MPUEMBI, HCIOIb3yEMbIC
KJ1acCU(PHUKAIMY TPYHTOB 1O COCTaBYy.

KoHTpoJibHBIE BONIPOCHI

1. Jlng kakux TOpOJ aHaIU3  TPaHyJIOMETPUUECKOrO0  COCTaBa
npeacTasiseT HauOobimuii natepec? Kakosa npuunna sToro gaxra’?

2.  Jlns pemieHusi KakuxX 3aqad HMCIONB3YIOTCS JAAHHBIE MEXaHUYECKOTO
aHallM3a rPaHyIOMETPUIECKOTO COCTaBa (PyHTOB?

3. Kakum o0Opazom CTPOSITCSA KyMYJISITUBHBIE KpHBBIE
IpaHyJIOMETPUIECKOTO COCTaBa TPYHTOB?

4. OxapakTepu3yiTe BETUYHMHBI XapaKTEePHBIX JWAMETPOB YaCTHII
TIOPO/I, OTIPEAETISIEMBIX TI0 CyMMAapHBIM KPUBBIM TPaHyJIOMETPHUECKOTO COCTaBA.

S. Oxapakrepu3yiTe  pas3auuHble BHUIBl  MOPOJ IO  CTEHECHH
HEOJTHOPOJHOCTH.

6. Kakum o6pazom ompenensieTcss KodOPUITUEHT BRIBETPEIOCTH U KAaKUM

o0pa3oM KIacCU(DUIUPYIOTCS KPYITHOOOJIOMOYHBIC TPYHTHI?




INPAKTUYECKOE 3AHATHUE 2
S3HAKOMCTBO C ®PU3UKO-XUMHNYECKUMHU U PU3UKO-
MEXAHUYECKUMU CBOMCTBAMU I'PYHTOB

Heas IIproGpereHrie HaBHIKOB MO 00pabOTKE pe3yibTaTOB JAOOPATOPHBIX
aHanu30B TpyHTOB. IIpuoOpereHHe HaBBIKOB 1O O00pabOTKE pe3yibTaTOB
7a00paTOPHBIX aHATU30B IPYHTOB. B TeopeTueckoM 0OOCHOBaHMH MPUBECHBI
METOIMYECKHE MPUEMBI KITAaCCU(UKALIUU TPYHTOB.

Teopernyeckoe 0600cHOBaHUE

Ili1oTHOCTH TIpPyHTa B €CTECTBEHHOM CJIO)KEHMH-Macca TpyHTa B
€CTECTBEHHOM CJIOXKEHUM K €ro oObeMy. 3aBUCUT OT MHUHEPAIbHOI'O COCTaBa,
BJIQXKHOCTH U ITIOPUCTOCTH:

p=m/V (2.1)

rie M- Macca rpyHTa, V-00beM IPYHTa B €CTECTBEHHOM CIOKEHHM.(T/cM°)

IInoTHOCTH cKeJieTa TPYHTa - Macca TBEPABIX YACTHIl IPyHTa K 00beMYy B
€CTECTBEHHOM CJIOKCHUHU.

pa=p/(1+0.01W) (2.2)

I7I€ p- MIOTHOCTh T'PyHTa B €CTECTBEHHOM ciokeHuu, W- ecrecTBeHHa,
BECOBAas BIAXXHOCTb I'PyHTA %. 3aBUCHT OT MUHEPAIBHOTO COCTaBA U MOPUCTOCTH,
BBIPAKACTCS B I/CM°

IHopucroctb N- xapakTepuszyeT 00beM NOP K 00BEMY TPYHTA U BBIPAXKAETCS
B %: N =(Ps- pa)/ Ps(2.3)

Koy¢ppuument mopucrocTm &- xapakrepuszyer o0beM MOp K 00BEMY
TBEPJBIX YACTUL] U BBIPAKACTCS B JOJISIX CIUHUILIBL:

€=( ps- Pa)/ P (2.4)

Crenennb IIJIOTHOCTH - IIOKa3bIBACT CIIOCOOHOCTD IIE€ECKOB K
JOTIOJIHUTEIFHOMY YITOTHEeHUI0. Onipeaensercs mo Gopmye:
Ip:( Emax- €)/( Emax- Smin) (2.5)
Ta6muna 5 -TToxpasznenenne neckos 1o crenenu mwiotHoctu (TOCT 25100-95)

Pa3HOBHHOCTB MECKOB CrerneHb IIOTHOCTH, JI0JH euHuIL |,
CnaboyII0THEHHBIN 0-0,33
CpenHeymIIoTHEHHBIN 0,33-0,66
CHIbHOYIIIOTHEHHBIN 0,66-1

Tabnuna 6- MicxonHble TaHHBIE AJ1s pacueTa GU3NYECKUX CBONCTB INTMHUCTBIX TPYHTOB(BapuaHT 14)

Bapuant g(m) Oo V Ps

14 86,14 75,62 50 2,71

Tabnuna 7- McxomHble TaHHBIE AJ1s pacueTa (U3NUECKIX CBOMCTB NECYaHbIX TPYHTOB(BapraHT 14)

Bapuanr g(m) Oo \% Ps Prmin Prmax

14 79,57 69,94 50 2,58 1,36 1,65




B uH)XeHepHO#l TeoJIOruu HUCHOJIb3YIOT HECKOJIbKO MoKazareieil (u3uKo-
XUMHUYECKUX CBOMCTB IPYHTOB.

Ilnacmuunocms 2pynmos — CIIOCOOHOCTh TPYHTOB AehOpMHUPOBATHCS 0€3
pa3pbiBa CIUIONIHOCTU. [I7acTUYHOCTH 3aBUCUT OT TpaHyJOMETPUYECKOTo U
MUHEpaJIbHOTO COCTaBa TPYHTOB, EMKOCTM KAaTHOHHOTO 00BEMaA, cocTaBa
OOMEHHBIX KATHOHOB U COJICPKAHUSI OPTaHUYECKOTO BEIECTRA.

[TnacTUYHOCTD XapaKTEepU3yeTCsl BEPXHUM IIpeaesioM IiacTuaHocTd W, —
BJIQKHOCTBIO, TIPU TPEBBIMICHUA KOTOPOM TPYHT HAYMHACT TE€Ub, W HIDKHUM
peaesoM MmiacTHIHOCTH Wp — BIGKHOCTBIO MEXKTY MOTYTBEPIALIM U TJIACTUIHBIM
coctosiHueM. Pa3HuIla 3HAYEHW BEPXHETO W HIDKHETO MPEEIOB TUIACTUYHOCTH
HA3bIBACTCS YNCIIOM IIACTUIHOCTH

Ip = W|_ - Wp(31)

[To3HaueHNIOUNCATIIACTUYHOCTUTIIMHUCTBIETPYHTBINOAPA3ACIIAIOTCIHACY T
€CH, CYIJIMHKHU ¥ TJIMHBI (Ta0. 8).

Tab6nuua 8 — [MoapasaeneHue IMHUCTBIX TPYHTOB 1o yuciy miactuaHoctu (TOCT 25100-95)

Pa3HOBHIHOCTEIIIMHUCTHIXTPYHTOB YncnomIacTHYHOCTH
Cymech 1-7
CyrnmHoK 7-17
I'muna >17

BenuunHa €CTECTBEHHOM BJIAXKHOCTH HUKHETO npcacia IIaCTUYHOCTH U
JUCIAINIACTUYHOCTHUIIO3BOJIICTONCHU TBKOHCUCTCHIUIOTJTIMHUCTOTOI'PYHTAITIOIIOKA3

aTENIOTEKYy4ECTH:
I+ = (W —Wsp)/(lp) (3.2)

Tabmnuna 9 — IToapasaesenne MIMHUCTHIX TPYHTOB Mo Tokaszareto Tekydects (IOCT 25100-95)

Pa3HOBHIHOCTBITTMHUCTBIXTPYHTOB ITokazaTenbTeKy4ecTu
Cymecs:
-TBepas <0
-TUTaCTHYHAS 0-1
-TeKy4Jas >1
CyTJMHKY ¥ TIUHBL
-TBepJIbIC <0
-TIOJTyTBEP/IbIC 0-0,25
-TyTOIUIACTUYHBIC 0,25-0,50
-MSATKOILJIACTUYHBIE 0,50-0,75
-TeKy4eTIaCTHIHBIC 0,75-1
-TeKy4He >1

Habyxaemocms epynmos — CHOCOOHOCTh TPYHTOB YBEJIMYUBATH OOBEM B
IPOLIECCe CMAUMBaHUs. XapaKTepU3yeTcsl BEIMUYUHON OTHOCUTEIHLHOTO HAOyXaHUs
U JaBieHUs HaOyxaHus. BemnmumHa OTHOCHTENHbHOTO HaOyxaHWs (OTHOCHTEIbHAs
nedopmaiusi HaOyxaHus 0e3 Harpy3ku) Eg— OTHOIIIEHHE yBETWYEHUSI BBICOTHI
oOpasiia rpyHTa IOCJ€ CBOOOJHOTO HaOyXaHUS B YCJIOBHUSIX HEBO3MOXKHOCTH
ookoBoro pacmupenus (h-hg) x HawanpHON BRICOTE OOpasua horpu MpPUPOIHONM
BJIQKHOCTH:
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Est = (h-ho)/(ho) (3.3)
[ MTUHUCTBICTPYHTHITIONPA3ACIIAIOTCAIOCTENICHHOTHOCUTENbHOK e hopMaIin
nHaOyXxaHusOe3Harpy3KuHaueTbipepa3sHoBuHocTH (Tab. 10).

Tabnuna 10 — [Moapa3zaeneHue TIAMHUCTBIX TPYHTOB 110 OTHOCUTENHHON aedopmanuu HabyxaHus

0e3 Harpy3Ku

Pa3HOBIHOCTHIMHUCTEIXIPYHTOB OtHocurenpHasaedpopmanus HaOyxaHus 6e3
Harpysku, Eg
Henabyxaromuit <0,04
CrnabonaOyxaromuit 0,04-0,08
CpenHeHa0yXxarommn 0,08-0,12
CubHOHA0YXaIONIHN >0,12

Ycaoka epynma — ymenbliieHue ero oObEéMa B pe3ysibTaTe JAaBICHUS BOIbI
IIPYU BBICBIXaHUH WU IO BIUSIHUEM (U3UKO-XUMHUYECKHUX MPOIIECCOB ( OCMOC).

Jluneiinasi ycaoka — YMEHBIIEHHE JIMHEHWHBIX pa3MepoB oOpas3la B
pe3yJbTaTe yCaaKu:
oL = (d-dy)/(d) (3.4)

rae  OudiHadanbHBIA W KOHEYHBIH  JMHCHHBIA  pasMep  oOpasia
COOTBETCTBEHHO.

Obvémnas ycadka — YyMEHbIIEHHE OOBEMHBIX pa3MepoB oOpa3ua B
pe3yibTaTe yCaaKu:
oV = (V-V))/(V) (3.4)

raie  VuV; HadalbHBIM W KOHEYHBIM OOBEMHBINM pasmep oOpasia
COOTBETCTBEHHO.

Bnaosicnocmo  npeoena ycaokuW,y- BEIUYMHA BIIAXKHOCTH, IPH KOTOPOMH
ycaJika Mmpekparaercs. PaccunTeiBaeTcs Kak BEIMUYMHA BECOBOM BIIAKHOCTH.

OoGopynoBanne u MaTtepuaJjbl. TaOmuuyHbIe JaHHBIE )i pacdyeTa GU3UKO-
XUMHUYECKUX CBOMUCTB IPYHTOB.

3ananus

1. [lo paHHBIM BEPXHETO W HIKHETO TPEACNOB IUIACTUYHOCTH U
BEJIMUMHE €CTECTBEHHOW BiaxHocTw (Tabnuma 10) paccyuTath 4YHCIO
MJIACTUYHOCTH U JIaTh HAa3BaHUE TPYHTY IO MOKA3aTelN0 TUIACTUYHOCTH (Tabiuia
7) u TexydectH (Tabnuia §).

2. [To BenmuuMHE 3HAYECHHWM BBICOTHI OOpasla J0 M IOCiIe HaOyXaHHs
MOJICUNTATh BEIMYMHY OTHOCHUTEIHHOTO HAOyXaHHWS M JaTh Ha3BaHHWE TPYHTY
(Tabmurer 11, 9).

3. N3 MOHONIWTa TJIMHUCTOTO TPYHTA BbIpE3aH MWIMHAPUYECKOTO
oOpasell InamMeTpoM | BBICOTON 4 CM, Macca KOTOPOTo oka3anachk paBHou g (T). C
HEJBI0  OMpeJieiCHUs] ycaJkd oOpasel] BBICYHIMBAJICS Ha BO3Ayxe. Ycaaka
IpeKpaTuiach MpU JUaMETpe W BBICOTE 0Opasiia cooTBeTCTBeHHO O u H; (cMm) m
Macce g; (1). [locie mosiHOTO BRICYIIMBAHUS Macca oOpasiia craja Jo,



10

[To monydeHHbIM pesyibTaTaM (Tabiuia 13) ompenenuTe OTHOCHUTEIbHbBIC
JUHEHHYI0O W OOBEMHYIO YCAJKH, IUIOTHOCTh TPYHTa 1O M TIOCIE YCAaIKH,
HAYaJbHYIO BIIAYXHOCTh U BIAKHOCTH MpejIesia YCaaKH.

Tabmuma 11 — [larnble 11 pacyeTa XapaKTepUCTHKA TNIACTUIHOCTH TPYHTOB.

Bapuant EcrecTBeHHas Huxuui npezen | Bepxuuit npenen
Braxxaoctu W, % miactuaaocta Whp, % maactuanocta Wi ,%

1 36 38 60

2 35 42 73

3 39 40 72

4 34 24 45

5 29 41 66

6 38 31 69

7 36 38 60

8 35 42 73

9 39 40 72

10 34 24 45

11 29 41 66

12 31 31 69

13 38 38 60

14 42 42 73

15 40 40 72

16 24 24 45

17 41 41 66

18 31 31 69

Tabmuua 12 — ucxoaHble JaHHBIE IS pacueTa Ha0yXaeMOCTH TPYHTOB

Bapuant Havansnas BbIcOTa | Bricota 0oOpasua mocie | EcrecTBenHas
obpasma hg, MM cBoOOAHOrO HaOyxaHus | BiakHocte W, %

h, Mmm

1 5 5,47 36

2 5 5,75 35

3 5 6,71 39

4 5 5,47 34
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5 5 511 29
6 5 5,23 38
7 5 5,47 36
8 5 575 35
9 5 6,71 39
10 5 5,47 34
11 5 511 29
12 5 5,23 38
13 5 5,47 36
14 5 5,75 35
15 5 6,71 39
16 5 5,47 34
17 5 511 29
18 5 523 38

Tabmura 13 — ncxoHpIe TaHHBIE IS OMPEJISICHNs IOKa3aTeel ycal09HOCTH TPYHTa

BapuanTs! g, T dq, cm Hq,cm g:, T 0o, T

1 94,38 3,76 3,76 81,12 78,00
2 99,40 3,70 3,63 83,98 75,97
3 100,41 3,76 3,76 89,25 79,69
4 96,39 3,77 3,77 86,32 83,81
5 94,38 3,84 3,84 81,12 78,00
6 99,40 3,70 3,70 83,98 77,05
7 94,38 3,76 3,76 81,12 78,00
8 99,40 3,70 3,63 83,98 75,97
9 100,41 3,76 3,76 89,25 79,69
10 96,39 3,77 3,77 86,32 83,81
11 94,38 3,84 3,84 81,12 78,00
12 99,40 3,70 3,70 83,98 77,05
13 94,38 3,76 3,76 81,12 78,00
14 99,40 3,70 3,63 83,98 75,97
15 100,41 3,76 3,76 89,25 79,69
16 96,39 3,77 3,77 86,32 83,81
17 94,38 3,84 3,84 81,12 78,00
18 99,40 3,70 3,70 83,98 77,05

Conep:xanue oT4yera.
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B oruere crnenyer orpa3uth: 1Leidb pabOThl, KPAaTKOE TEOPETHUYECKOE
000OCHOBaHWE, B T.Y. MPUBECTH METOAUYECKHUE NPHUEMBI, HUCIOJIb3yeMble MPH
BBIJICJICHUH PA3HOBUIHOCTEN TPYHTOB MO (PU3UKO-XUMHUYECKUM CBOHCTBAM.

3amura paboThl MPOBOAUTCS B YCTHOU (opMe.

KoHTpoJibHBIE BONIPOCHI

1. Yrto Takoe MIacTUYHOCTh TPyHTOB? OT Kakux (haKTOPOB 3aBUCHUT 3TO
CBOMCTBO?

2. Kakumu moxazareisiMi XapaKTepU3yeTcsl IJIACTUYHOCTh TPYHTOB?
[TpuBenute pacu€tanie GopmMyib?

3. Kakue pa3sHOBHIHOCTU TIMHHUCTBIX TPYHTOB BBLACISIOTCA MO YHUCIY
IUTACTUYHOCTH | 110 TIOKA3aTel0 TeKy4ecTn?

4, Uto Takoe HaOyXaeMOCTh I'PYHTOB?

S. Kakue pa3HOBUIHOCTH TJMHUCTBIX TPYHTOB BBIICISIOTCA IO
OTHOCHUTENBHOU fedopManiuu HaOyxaHus 6e3 Harpy3Kku?

6.  Yro Takoe ycaJoyHOCTb I'PYHTOB?

MMPAKTUYECKOE 3AHSATHE 3
INOCTPOEHHUE N AHAJIN3 KAPT I'MIPOU3OI'UIIC

Heabllo3HakoMUTBECSI € METOOMKOW IOCTPOEHUS KapT THAPOU3OTHIIC,
U3YYUTh OCOOEHHOCTH PABHOMEPHOIO IBMXKEHUS TIOA3EMHBIX BOJ, HAYYHTHCS
OIPENEIIATH €TI0 HIEMEHTHI.

Teopernueckoe 000CHOBaHME

JIBI>KEHUE KUAKOCTM WM ra3a B MOPUCTHIX WM TPEUIMHHO-TIOPUCTHIX
cpenax HaspiBaeTcs (QuiabTpanuei. DuiapTparus KUIAKOCTH O00YyCIIOBIEHA
€CTECTBEHHBIMU WJIM MCKYCCTBEHHbIMHU (akTopamu. EcTecTBeHHBIE TOTOKH BOJ
MOT'YT OCJIOKHSTHCSI UICKYCCTBEHHBIMHU (IKCILTyaTallds MECTOPOXKIACHUHN KUJIKUX U
TBEPJIbIX MOJIE3HBIX UCKOTIAEMbIX, pad0Ta BOJ103a00POB MOI3EMHBIX BOJ U JIp.).

['panuna nmoazemMHuoi ruapocdepsl HE COBIMAIAET C 36MHOM MOBEPXHOCTHIO,
MOATOMY BBIJICJISIOT JABE 30HBI: 30HY a’palllH U 30HY IMOJIHOTO HAChllleHus. B Tom
cilydae, Korja BoJia HE TMOJHOCTBIO 3alOJIHSIET BCE MOPHI MOPOJbI, €€ JIBUKECHHE
MPOUCXOJUT B BUE OTACIBHBIX KaleJIeK U CTPYEK MO ISUCTBUEM CUJIbI TSXKECTH.
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Takoe nBM)KEHHUE HA3bIBAETCS CBOOOJHBIM MPOCAYMBAHUEM WM UHQUIbTPALIUEH.
30Ha, rae NpoOUCXOAUT CBOOOJHOE MPOCAYMBAHHUE, HA3BIBAETCA 30HOM al’paruu —
3T0 OydepHBI ciaoi Mexay atMochepor u moa3eMHON Tuipochepoi, KoTopas
3aMoOJHSAETCS BOAAMU MEPUOUUYECKU.

B 30He mMOMHOrO HACKHINIEHUS, T/I€ TPABUTALMOHHBIE BOJLI 00pa3yIoT
BOJOHOCHBIE TOPHU30HTHI, WX (QUIbTpalUs MPOUCXOAUT TMOJA  BIHUSHUEM
THAPOCTaTUYECKOTO JABJICHUS, OT MECT C OONBIIMM K MeCTaM C MEHbBIIUM
HATIOPOM.

B ruapoanHaMUYecKOM OTHOIIEHWU OTH 30HBI DPA3AENSAIOT Ha BOJBI
HaTNOpHbIE U O€3HAMOPHBIE (TPYHTOBBIE).

['pyHTOBBIE BOJIBI XapaKTEPU3YIOTCS CIEAYIOIUMU OCOOCHHOCTSIMHU:

1. ObnacTh nuTaHus 0OBIYHO COBMAJAET ¢ 00JACThIO PACIIPOCTPAHCHUS;

2. OCHOBHBIE UCTOYHMKH MUTAHUS — AaTMOC(EPHBIE U KOH/ICHCAL[UOHHBIE
BOJIbI, PEXKE HIKE3AJIECTalOIINe HAITOPHBIE;

3. B OonbHIMHCTBE Ciy4aeB MOBEPXHOCTh IPYHTOBBIX BOJ COOOIIAETCS C

aTMOC(bCpOﬁ; OHa HOCHT Ha3BaHHUC CBO6OI[HOﬁ IIOBCPXHOCTU HJIIH «3CpPKaAJIo
I'PYHTOBBIX BOI»,

4, FPYHTOBLIG BOJbI THUAPABIUYCCKU CBA3daHbBI C IMOBCPXHOCTHBIMU
BOJOTOKaMH 1 BOJOCMaMH (peKaMI/I, 03CpaMu, 3a00710YCHHBIMHA HOHI/I)KCHI/UIMI/I);
5. Pexum I'PYHTOBBIX BOJ HCIBITBIBACT HCIIOCPCACTBCHHOC BJIMAHHC

THAPOMETEOPOTIOTHIECKUX (DAKTOPOB, XapaKTEPUIYETCs] CE30HHBIMU KOJICOAaHUSIMHA
YPOBHsI, 1eOUTa M1 XUMHIECKOTO COCTaBa.

XapakTepucTUKaMu (PIIIBTPAIIMOHHOTO TOTOKA SIBIIIOTCS: HaIPaBJICHHE
JBIDKEHUS TTOTOKA, TUAPABIMYCCKUN YKIIOH, CKOPOCTh JBM)KCHHS TIOJI36MHBIX BOJI
U UX Pacxoj.

JIuHUU, COEMUHSIONINE TOYKU OJMHAKOBOW BEIWYMHBI HAIOpa IMOA3EMHBIX
BOJ, HA3bIBAIOTCS JIMHUSIMU paBHOro Hamopa. [lpoekmmst »TuX JNWHUA Ha
TOPU3OHTAIBHYIO MJIOCKOCTh HA3BIBAIOTCA 2udpousonvesamu(B ciydae HAMOPHBIX
BOA). JIluHuuM, COENUHSAIONINE OJWHAKOBBIE BBICOTHI IOBEPXHOCTH (3epKaia)
TPYHTOBBIX BOJ HAa3bIBAIOTCA cuopouszoeuncamu (g 0€3HAMOPHBIX BOJ).

OCHOBHBIM 3aKOHOM, KOTOPOMY TMOJYHMHSIETCS JBM)KCHHE IMOJ3EMHBIX BO/I,
apisgercst 3akoH Jlapcu. Cnenyst 3akoHy Jlapcu MOXXHO ONpENEeTuTh KOJIHYECTBO
BOJIBI, MPOXOAAIICH Yepe3 MOpoaAYy B CAMHHUILY BPEMEHH, KOTOpOe OymeT MpsMo
MIPOTIOPIIMOHAIIEHO TUTOIIAH ITOTIEPEYHOTO CEUSHHUS IMTOTOKA ¥ BEJTMYMHE HAropa, u
00paTHO MPOMOPIMOHAIBHO JIMHE MyTH QrbTparyu (4):

Q=K

L 4)

rie Q — oObeMHBIH pacxoa (QUIBTPYIOMICHCS KUIKOCTH, M3/cyT; Ky —
koddpurreHT GumbTpaIm, KOTOphIi 3aBUCUT OT (PU3NUYECKUX CBOMCTB MOPOJBLI U
bunbTpyromencs XKUaKoCcT!, M/cyT; F — miomaas nonepeyHoro ceueHus MmoToKa,
M°; AH — pasHOCTH HAIIOPOB B ABYX CEUEHMSX, M; L — PacCTOSHUS MEXIy ABYMs
CCUCHHSIMH, M.

OtHomienne AH/L, xapakTepusyeT BEJIMYMHY MAJCHHS HAIMOpa Ha CAWMHMILY
JUTMHBI (PUIBTPAIIMU ¥ HA3BIBACTCS HAMOPHBIM TPAJAUEHTOM WJIU THIPABIUYECKUM
Haropom | (5):
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= AH

L 5)
C yu€rom 3aBucumoctu (7)3akoH Jlapcu OyaeT umeTh cieayromui Bu (6):
Q=k,FlI
6)

PaznenuB o6e yactu ypaBHeHHs (8) Ha BENWYHMHY IJIOUIAIU TOIEPEYHOTO
ceueHus MoToka F, onpenennm ckopocts ¢punbrpanuu (7):

V= Q. k,I

F7 7)

Crnemyer OTMETHTh, YTO IIOJyde€HHAss CKOPOCTh (DHUIbTpAIMH SIBISCTCS
(UKTUBHOW BEIMYMHON, TaK KaK IUIOMIAJh TONEPEYHOTro CeueHus moTtoka F
3HAYUTEIPHO MEHbBIIE WCTHHHOW IUomanu ¢uibTpanmuu (Boxa IBWKETCS IO
nopaM M TpeUMHaM MOpojbl). UYTOOBI NOJY4YHTh CpeaHee 3HaueHHE
JeHCTBUTENBHONM V,CKOPOCTU JABIDKEHHS MOA3EMHBIX BOJ JUIsl TaHHOTO Y4YacTKa,
CIIEIyeT pa3JelTh CKOPOCTh (hMIIbTpalyu v Ha K03 duimeHT noprcrocta M(8):

“m 8)
Kpome kapT THAPOM30THUIIC CTPOSATCS KapThl THAPOU300aT — KapThl TIyOUH
3aJIeTaHusl TMOBEPXHOCTH TPYHTOBBIX BOA. F300aTaMu Ha3bIBAIOT JIMHUH,
COCIMHSIONINE TOYKU C OJIMHAKOBBIMU TTIyOMHAMU 3ayieranus rpyHToBbIX Box (N).

OoOopynoBanne u marepuaabl.VICXOIHBIM MaTepUagoM I BBITIOJHEHUS
paboThI SABJIAIOTCS 3HAUEHUS! A0COIOTHBIX OTMETOK 3aJIEraHMsl YPOBHS TPYHTOBBIX
BOJI, a TAKXKE XapaKTEPUCTHKA KOJUIEKTOpA, Mpe/IcTaBlIeHHbIe B Tabauue 14;

3ananus

1.TlonyueHHble TIpU 3amMepax TIIYOMHBI 3aJieTaHUsl YPOBHS TPYHTOBBIX BOJT
nepecyuTanTe Ha abCOIMIOTHBIE OTMETKH 110 (hopMyJie:

V. =Al-h,

9)
raey, — aOcomoTHasE OTMETKAa YpPOBHS BOJAbI B JaHHOM myHKTe; Al
a0COJIIOTHAs OTMETKAa IMOBEPXHOCTH 3€MJIM B TOM JKe NyHKTe; N — TiayOuHa
3aJIeraHus BOJBI.

2.BBIYHCIICHHBIE OTMETKH ypOBHS TPYHTOBBIX BOJI HAHECHTE Ha
TonorpaduIeCKy0 OCHOBY U METOJOM MHTEPITOJISIIINI MTOCTPOUTE TUAPOU3OTHUIICHI.
[Ipu mocTpoeHuu coboaaiTe Claeayoe IpaBua;

a) HE HWHTEPHOJUPYUTE TOUYKH, PACIOJIOKEHHBIE IO pPa3HbIE CTOPOHBI
MTOBEPXHOCTHBIX BOJAOTOKOB U BOJIOEMOB;

0) He TPOBOAUTE WHTEPIOJSIIUIO MEXIy TpyNIaMd  CKBaXKHUH,
PacoJIOKEHHBIX JAJIEKO APYT OT JApyTa.

3. IloctpouTte KapTy THAPOU3OTHUIIC TIO JTAHHBIM CKBaXKWH, MPOOYPEHHBIX B
AUTIOBHAIPHOM TUIaCTe B BUJE KBaJpaTHOM ceTku. PacctosHme wmexmy
ckBaxxunamu 40 M. Macmta6 1:1000.

4. TTo kapTe TUIPOU3OTHUIIC OTIPEICTUTh:

e HampasieHue IBIXEHHS MTOJ3EMHBIX BOI;
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e 3HaueHHWE HAMOPHOro TpaaueHTa (rumpabiudeckoro ykiona) (l) mo
hopmyre (5);

e (CkopocTh GUIBTPALIMK v TIOJI3EMHOTO MOTOKA MO opmyuie (7)

e VICTUHHYIO CKOPOCTH IBH)KEHUS BOJ — V, IO 3aBUCUMOCTH (8)

e (OOnacTy MUTaHUS U JPECHUPOBAHUS TPYHTOBBIX BOJ (3AIITPUXOBATH).

e OmnpenenuTs pacxon BOABI B macTe mo Gopmyne (6). s onpeneneHus
F BBIOMpalOT cedeHune MoToka (CTBOP) BKPECT HANPABICHUS ABMXKEHUS, IPU STOM
YUHUTHIBAIOT TOJIIMHY IUIacTa.



Tabnumna 14 — AGCOTIOTHBIE OTMETKH 3aJIETaHHsI YPOBHS TPYHTOBBIX BOJI

16

Ne Ceu. Ky | Mm% Homepa ckBa)XnH 1 a0COJIIOTHBIE OTMETKH 3aJeraHusl YPOBHS TPYHTOBBIX BOJT
Bap. u30- H, m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
THIIC

1. 0,5 1.5 |10/2 5,5 6,0 7,0 6,5 6,5 4,5 5,0 5,5 6,5 6,8 7,0 8,0 8,5 7,0 7,5 6,5
2. 0,1 35 | 1525 |70 6,8 6,7 6,6 6,8 6,6 6,2 6,3 6,6 6,3 5,9 6,0 6,2 6,1 6,0 5,9
3. 0,1 55 |20/4 6,9 6,7 6,6 6,5 6,9 6,6 6,5 6,3 6,6 6,3 5,9 6,0 6,2 6,1 6,0 5,9
4. 0,5 45 [10/15 [50 6,5 5,5 4,5 6,0 7,5 6,5 5,5 7,0 8,0 7,0 6,0 8,0 9,0 9,5 8,0
5 0,1 25 | 2526 |59 6,0 6,1 6,2 6,0 5,9 6,3 6,6 6,3 6,5 6,6 6,9 6,5 6,6 6,7 6,9
6. 0,5 3,0 | 20/2,7 8,0 9,5 9,0 8,0 6,0 7,0 8,0 7,0 55 6,5 7,5 6,0 4,5 5,5 6,5 5,0
7. 0,5 15 |20/35 |65 7,5 7,0 8,5 8,0 7,0 6,8 6,5 55 5,0 4,5 55 6,5 7,0 6,0 5,5
8. 0,5 15 |10/3,2 6,0 6,5 4,5 5,5 6,8 8,0 7,0 6,5 55 7,0 6,5 5,0 6,5 7,0 8,5 7,5
9. 0,1 50 |15/34 |68 6,6 6,6 6,3 6,3 6,0 6,1 5,9 7,0 6,7 6,8 6,2 6,6 5,9 6,2 6,0
10 0,1 3,5 [20/2,7 6,7 6,5 6,6 6,3 6,3 6,0 6,1 59 6,9 6,6 6,9 6,5 6,6 5,9 6,2 6,0
11. 0,5 55 [10/28 [65 4,5 7,5 55 8,0 6,0 9,0 8,0 5,0 55 6,0 6,5 7,0 7,0 8,0 9,5
12. 0,1 4,0 |20/4,1 6,0 6,2 59 6,6 6,5 6,9 6,6 6,9 59 6,1 6,0 6,3 6,3 6,6 6,5 6,7
13. 0,5 45 12550 |95 8,0 7,0 7,0 6,5 6,0 55 5,0 8,0 9,0 6,0 8,0 5,5 7,5 4,5 6,5
14. 0,5 25 [15/1,8 [75 8,5 7,0 6,5 5,0 5,5 7,0 55 6,5 7,0 8,0 6,8 5,5 4,5 6,5 6,0
15. 0,5 15 [10/1,4 |70 4,5 6,5 8,0 7,5 6,5 8,5 6,8 5,0 6,5 55 6,0 6,5 5,5 7,0 7,0
16. 0,1 3,5 [15/3,7 6,7 6,6 6,6 6,0 6,0 59 6,2 6,3 6,2 6,6 7,0 6,8 6,8 6,3 5,9 6,1
17. 0,1 55 |[20/4,2 6,6 6,6 6,6 6,0 6,0 59 6,2 6,3 6,5 6,5 6,9 6,7 6,9 6,3 5,9 6,1
18. 0,5 45 ]10/2,1 5,5 7,5 7,0 6,0 9,5 8,0 8,0 8,0 6,5 4,5 50 6,5 6,0 5,5 7,0 9,0
19. 0,1 25 [25/33 |61 59 6,3 6,9 6,7 6,9 6,5 6,5 6,3 6,2 59 6,0 6,0 6,6 6,6 6,6
20. 0,5 3,0 | 204,5 9,0 7,0 55 6,0 6,5 5,0 4,5 6,5 8,0 8,0 8,0 9,5 6,0 7,0 7,5 5,5
21, 0,5 15 |20/31 7,0 7,0 55 55 6,0 55 6,5 50 6,8 8,5 6,5 7,5 8,0 6,5 4,5 7,0
22. 0,5 15 [10/27 |45 8,0 55 5,0 8,5 7,5 6,5 7,0 7,0 55 6,0 6,5 6,8 6,5 6,5 7,0
23. 0,1 50 [15/1,3 [6,6 6,0 7,0 6,2 6,2 6,0 6,6 6,7 6,1 6,3 6,8 6,6 6,3 5,9 6,8 5,9
24. 0,1 35 |20/14 |66 6,0 6,9 6,5 6,2 6,0 6,6 6,6 6,1 6,3 6,7 6,5 6,3 59 6,9 59
25 0,5 55 | 10/2,2 7,5 6,0 5,0 6,5 8,0 9,5 7,0 55 9,0 55 6,5 4,5 8,0 8,0 6,0 7,0
26 0,1 40 [20/36 [59 6,9 59 6,3 6,5 6,7 6,3 6,1 6,6 6,6 6,0 6,2 6,5 6,9 6,0 6,6
217. 0,5 45 | 25/39 7,0 6,0 8,0 8,0 4,5 6,5 55 9,0 55 7,0 9,5 8,0 6,5 5,0 6,0 7,5
28. 0,5 25 |15/25 |70 55 6,5 6,8 6,5 6,0 55 7,0 7,0 6,5 7,5 8,5 5,0 55 8,0 4,5
29 0,5 3,0 | 20/4,1 8,0 9,5 9,0 8,0 6,0 7,0 8,0 7,0 55 6,5 7,5 6,0 4,5 55 6,5 5,0
30 0,5 25 | 15/29 7,5 8,5 7,0 6,5 5,0 55 7,0 55 6,5 7,0 8,0 6,8 55 4,5 6,5 6,0
31. 0,1 25 |25/15 |61 59 6,3 6,9 6,7 6,9 6,5 6,5 6,3 6,2 59 6,0 6,0 6,6 6,6 6,6
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Conep:xkanue otuera. [Ipu 3anure paboThl CTYJICHT JOJXKEH MPEICTABUTH
OTYET U OTBETUTH Ha BOIPOCHI, MIPEIOKESHHBIC MPETIOaBaTEIIeM.

KoHTpoJibHbIE BOPOCHI

1. YUto Takoe ¢punpTpanus?

2. OxapakrepusyWTe IBWKECHHE IIOA3€MHBIX BOJ B  30Hax aj’pallyd H
MOJIHOTO HACBIILIECHHUS.

3. Yro Takoe ruIpon301bE3bl U THIPOU3OTUIICHI?

4. IlpuBenuTe OCHOBHBIE pacy€THble (OPMYJBI Il  ONpPEACIICHUS
XapaKTePUCTHK (PUIBTPAIIIOHHOTO MTOTOKA

IMNPAKTUYECKOE 3AHSTHE 4
OITPEAEJIEHUE PACXOJA I'PYHTOBOI'O ITOTOKA K PA3JIMYHbBIM
BOJ1O3ABOPAM

Heab3akpenieHne TEOPETUYECKUX 3HAHWM IO THUJAPOTEOJIOTHH U
MpUOOpPETECHUE TPAKTUYCCKUX HABBIKOB MPU pacdyeTax MPOU3BOIUTEIHBHOCTH
BO7103200POB ¥ MPUTOKOB K JIPECHAKHBIM COOPYKCHHSIM.

Teopernyeckoe 000CHOBaHME

Jebum cxeadcunsvl (MPOU3BOJUTEIHLHOCTh BOJ03a00pa) — 00BEM BOJIBI,
BBIJIaBa€MbIil CKBOKMHOUM (BOJ03a00pOM) B eauHHUIly BpemeHH. Ompenensercs
OOBEMHBIM METOJIOM  WJIM  CIEUUaJbHBIM  NpUOOpOM  (Ie€OUTOMETPOM,
pacxogomeTpoM). M3mepsercs oObIUHO B JUTpax B CEKYHIY WM KyOWYECKHX
MeTpax B CYTKHU.

Henpeccuonnas nosepxmocmv  noO3eMHbIX 600 — TIE30METPHUECKAs
MOBEPXHOCTh HAMOPHBIX WJIM CBOOOJHAS TOBEPXHOCTh OE3HAMOPHBIX BOJI
CHIKAIOMIASCS K MECTY MX BBIXOJla Ha MIOBEPXHOCTh 3€MJIM; K MECTY ITPOTCKAHNUS B
Oosiee TIyOOKME BOJOIPOHMILIAEMBIE TIOPOABI; K MYHKTY OTKAaYKU (CKBa)KUHE,
KOJIOALY, IIaXTe U Ap.).

B MOCJIETHEM ciyJae JeNpeCCUOHHAS MOBEPXHOCTh
Ha3BIBAETCS 0enpecCUOHHOU 80POHKOL.
lenpeccuonnaa  Kpueasi—  NWMHUA,  O0pa3oBaHHAs  IEpPECEYCHUEM

BEPTUKAIBHOMW TJIOCKOCTHIO JEMPECCHOHHON MOBEPXHOCTH MOA3EMHOTO ITOTOKA IO
HAIPaBJICHUIO €T0 TCYECHHS.

Jlunamuueckuu ypoeenb — YpPOBEHb TMOA3EMHBIX BOJI, CHHU3UBIIMIICA B
CJIEICTBUE OTKAYKH WJIU MOBBICUBIICHCS B pe3yJibTaTe HAIMBA (HATHETAHUS) BOJIbI
B BOJIOHOCHBIN TOPU30HT.

/lpena — TOA3eMHBIN BOJOCTOK, 4allle BCEro TpydOa, MpuUMeHsemas s
OCYILIEHUsI TPYHTOB, JUIsl TIOHWKEHHSI BBICOKOI'O YPOBHSI T'PYHTOBBIX BOA. JlpeHa
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COBEPUIEHHOTO THUIIA IMOJHOCTBIO MPOPE3AET OCYIIAEMbId BOJOHOCHBIM IUIACT U
CBOMM 3a00€M JIOXOJUT /10 BOJAOYNOpa, JAPEHAa HECOBEPILICHHOI'O TUIA YACTHUYHO
MIPOPE3aET BOJOHOCHYIO TOJIILY.

lpenasic — wmeTon OCylleHHs, OOECHeYMBAIOIIUNA CHIKEHHE YPOBHS
I'PYHTOBBIX BOJI Pa3JIMYHBIMU JpeHaMU (TOPU30HTAIBLHBIMU WM BEPTUKAIBHBIMH).
Yamie TepMUH UCIIOIB3YETCS ISl TOPU30HTAIBHOIO 3aKPBITOTO JPEHAXKA.

lpenaosxcnvie cucmemvl — PA3TUYHOTO THUNA HA3EMHBIE W ITOA3EMHBIC
COOpY)KEHHUs i1 cOopa W OTBOJIa TOBEPXHOCTHBIX M TMOA3EMHBIX BOJ C IICJIBIO
OCYHIEHUSI ~ MECTHOCTH  (TOPU3OHTAJIbHBIA,  BEPTHKAJIbHBIA,  IUIACTOBBIN,
CHCTEMaTUYECKHIN).

penasic kombunuposanmsili — CO4ETAHUE TOPU3OHTAIBHOU JIPEHBI C PAIOM
BEPTUKAJIBHBIX JipeH. Maes KOMOMHMpPOBAaHHOTO JpE€HaXka 3aKJIIYaeTcs B
UCIIOJIb30BAaHUU TPYOUaATHIX KOJOJLEB MJII CaMOM3JIMBA JIPEHUPYEMBIX BOJl B
TOPU30HTAIBHYIO JPEHY.

lpenasx naacmoswiii — COCTOUT B TOM, YTO 3aIIMIIAEMOE COOPYKEHHE B
MOJ3EMHOM CBOEW YacTH OKPY>KEHO (QWIbTPYIOUIEH pyOamkoil U3 KpPyIMHOTO
bunpTpytoero Matepuana. Pybaiika npenoxpaHseT 3alluiaeMble KOHCTPYKIIUH
OT T'PAaBUTALMOHHOM M KalWUIAPHOW BOABI. J[peHa)X IIaCTOBBIM NPUMEHSETCS B
CJ1a00NPOHUIIAEMBIX TPYHTAX, KOTJ]a OOBIYHBIC TPEHAKH JIMHEWHOTO THUIIA HE Tal0T
BOA03aIMTHOTO 3 PekTa. J[peHax MmiacToBbIi OCYIIECTBIAECTCS OAHOBPEMEHHO C
MIPOBEJICHUEM CTPOUTEIBHBIX PadOT.

lpenaxc  cucmemamuueckuu —  CACTEMA  TOPU3OHTAIBHBIX  JIPEH-
OCYILIWTEJIEH, PACIOIOKEHHBIX MMAPAJUIENBHO Jpyr Jpyry. /[lpeHbl-ocymmurenu
NPUMBIKAIOT K JpeHaM-CoOOMpaTesisiM WIM K MAarucTpallbHOMY KOJUIEKTOPY,
OTBOJAIIEMY IPEHAXKHBIE BOJBI B BOJONPHEMHHK. J[peHaX CHCTEMATHYECKUU
MOKET OBITh MPEJICTABICH PSIIOM CKBAKHH.

llpenasxx 20106HOU U HA2OPHBIL — COCTOUT W3 TOPU30HTAIBHON JIPEHBI,
3aKJIaIBIBAEMOW I10 BEPXHEW MO OTHOLICHUIO K ITOTOKY MOA3EMHBIX BOJ I'DAHULIE
OCYIIaEMOU TEPPUTOPHH.

Jlpenasxe konvyesotl (KoHmypHbulii) — OOBIYHO JAPEHAXK TOPHU30HTAIHHOTO
THIA, PACIIOJI0KEHHBIN 110 KOHTYPaM 3allUIIAEMOI0 Y4acTKa.

penaow 6epe2o60ii — cX0lIeH N0 YCIOBUSAM pabOThI ¢ AEMCTBUEM TOJIOBHOTO
JIPEHAXKa, 3aXBATHIBAET IOJ3EMHBIC BOJbI, JIBUTAIOIIMECS OT PEKHU B CTOPOHY
3aIIMIIAEMOTO yJaCTKa.

3aborti ckBaxuHbl (mypdba W Ap.) — TMOBEPXHOCTb, OTpaHUUYMBAIOIIAS
CKBOXMHY CHM3Y (IIHO CKBa)XUHbI), IEpeMENIatonIascs B Mpolecce OypeHus
(TpoxoaKn).

Koaghguyuenm soooomoauu |\ — pa3sHOCTh MEXAY MOJHON BIArO€MKOCTBIO
U O00BEMHON BIAXXHOCTBIO, OCTAIOLIECICS B TOPHOM MOpOJE Mocie CBOOOIHOTO
yIaJieHus TpaBUTAIMOHHON BoAbl. KoadduimeHT BogooTaun onpenesnser oobeM
BOJIbI, KOTOPBIA MOXET CBOOOJIHO BBITEKATh W3 BOJOHACHIIICHHOW TOPOJIHI,
U3MEPSETCS B IOJISIX STUHUIIBI.

Koapuyuenm nponuyaemocmu Ky —  npousBeneHue  KodpduimeHra
(QHIIBTPALHE BOJOHOCHOTO TOPH30HTA Ha €I0 MOLIHOCTb, M “/CYTKH.
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Koagpdpuyuenm nponuyaemocmu K, — nmapamerp, xapakTepu3yroluid ra3zo-
U THIPOIPOBOAUMOCTh TPYHTA, AHAJOTHYHBIN KOIPPUIUCHTY (UIBTPAIHH.
Hcnone3yeTcst Al BBIYHMCICHHUS PAcXojla MOJ3EMHBIX TOTOKOB B TOM Cllydae,
KOTJla pacueThl BEAYTCS IS KUAKOCTEH, OTIMYAIOIMIMXCS OT TPECHOW BOJIBI.
Omnpenensercs no ¢popmyse

u w
Kn=~ =KH_
s 7, (1)
rne K — xosbdbunment dunpTpanmu, cm/c; 1 — KodhPUIMEHT

. 2.

KMHEMaTHU4eCKOU BS3KOCTH, CM“/C; g€ — YCKOpPEHHE CBOOOHOTO NajeHus, cm/c”; [J*

— KO3(p(ULIHUEHT AMHAMUYECKON BS3KOCTH (aOCOMIOTHAs BSI3KOCTh), T/CM C; [] —
N 3

yIETBHBIA BEC JKHUIKOCTH, T/CM~, U3MEPSETCS B €AMHUIIAX, HA3BIBAEMBIX JapCH.

Koagpguyuenm yposnenposooumocmu ay, — TapaMmeTp, XapaKTEPHU3YIOLIHN
CKOPOCTh PACIPOCTPAHCHHsI KOJEOAHW YpOBHS TPYHTOBBIX BOJ, BBI3BAHHBIX
W3MCHEHUEM YPOBHEH BOABI Ha TPAHUIIC TOTOKA

_k-mg,
u - @
¥
Ho (2)
rae K— kosddurnuent ¢uupTpamun, M/CyT ; M, — CPEOHAS MOIIHOCTbH
BOJOHOCHOTO  TOpW30HTa, M; [J —  kodpduimeHt  BogooTnaun (s

neckoB [1=0,15-0,20).

Kosgppuyuenm punompayuu K [ ckopocTh (QUIBTPAIMH TPU HAOPHOM
rpajueHTe, paBHOM €IMHUIIE, M/CYTKH, CM/C.

Omxauka 600bl npobHas [] KPaTKOBPEMEHHAs OTKAayKa BOJAbI U3 CKBAXKUHBI,
KOJIOJIla WJIA JPYyrod BbIPpAOOTKH, MPOBOAMMAS [UJIsl ONpeneseHus jaeluta
CKBOXMHBI M KAaueCTBAa BOJABI C LEJIbI0 NPEIBAPUTEITHLHON OLEHKA BOJOHOCHOTO
TOPU30HTA.

Omrkauka 600bl onvimuas [) OTKauKa W3 CKBaXHHBI, Wypda, xonoana u
JpYrux BBIPAOOTOK JUisi ompeaeneHus Koddduirenta QuibTpaluu Mopos,
YCTAaHOBJICHHSI 3aBUCUMOCTH JIeOUTa OT TMOHWKEHUS YPOBHS BOJIbI, CKOPOCTH U
BEJIMYMHBl  Pa3BUTUA BOPOHKM JENPECCMA BO BPEMEHHU, ONpEACICHUs
KO3 (PHUIIMEHTOB MHbE30MPOBOAUMOCTH, YPOBHETIPOBOAUMOCTH, JIETATILHON OLIEHKH
BOJOHOCHOT'O TOPU30HTA.

Omkauka Kycmoeas — Pa3HOBUJHOCTb ONBITHOM OTKaykH, Korja IpHU
0TOOpE BOJBI M3 OMBITHOM (IIEHTPAJIHLHOM) CKBAXKUHBI U3MEPSIOTCS YPOBHU, KaK B
IEHTPAIIBHON TaK U B HAOJIO/IaTEIbHBIX CKBAKMHAX, PACIIOJIOKEHHBIX Ha Pa3HBIX
PACCTOSTHUSAX OT LIEHTPAIBHOM.

Pacuer npou3BOAUTENBEHOCTH CKBAXKUHHOTO BOJI03a00pa

Jlist BbINOJIHEHUSI pabOThl HEOOXOAMMO O3HAKOMHUTHCS C METOJUYECKUMU
YKa3aHUSIMU, JICKIUSIMU, PEKOMEHYyEMbIMU y4eOHUKaMuU 1o
pazneny “I'maporeonorus’.

PacueTsl mpon3BOJATCS B CAEAYIONMIEM MOPSAKE:
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1. CryaeHtsl mnody4arT Tomnorpaduyeckue kKapthl B Maciirade 1:5000
(BapmanThl 1-5, c. 38—43) Ha KOTOpBIC HAHEeCEHa JTMHUS pazpesa 1-1;

2. Tlpou3BOaUTCS MOCTPOEHUE THIPOr€OJIOTHYECKOrO paspe3a IO TOW JKe
METOJMKE, 4YTO U B JabopatopHoit padore Ne 6 “CocraBiieHHE T€0JIOTHYECKOTrO
paspesa 1o ckBakuHam’. ['opuszoHTanbHbIN MaciTad 1:5000, BepTukamsHbIii 1:500.
Ha paspe3e BBIHOCHUTCSI CHHUM IIBETOM JIMHUS, COCIUHSIONIAs YPOBHH BOIbI B
CKB)XKMHAX JI0 OTKAUKH (CTaTUYECKUN YPOBEHB);

3. CtpouTcs IenpecCUOHHAs KpUBasi B BU/JIC IJIABHOM JIMHUU, COSAUHSIONICH
JTUHAMUAYECKUE YPOBHHU BOJBI B IIEHTPAIbHOW (OIMBITHOW) W HAOIIOIAaTEeThHBIX
ckBaxkuHax. ONBITHbIE CKBAXKUHBI SIBIAIOTCA COBEPUICHHBIMU IO XapakTepy M
CTEIMEHU BCKPBITUS BOJJOHOCHOTO TOPU30HTA;

4. BBbIUUCIAIOTCA TUJPOTECOJOTUUECKUE TMMapaMeTpbl MOCIe aHaliu3a
MOCTPOEHHOTO paspe3a Mo JuHuM 1-1 u Tabm. 15 mo CoOTBETCTBYIOLIUM
topmymam (3)—(5);

5. BIuucIisercst poM3BOIUTEIIBHOCTh CKBKMHHOTO Bojio3abopa 1o (6).

Kosdduiwient ¢unbrpanuu K 011 Hanophvix 600, BCKPBITBIX COBEPIICHHON
CKB)XMHOM C UCMOJB30BAHUEM JIaHHBIX O IICHTPAJIbHOW (ONBITHOM) M  OJIHOM
HaOTIOIaTENTbHOM CKBaKMHBI, BEIYUCIISIIOT 110 hopmyie Jlrormou:

_0386Q 1,
(S;-S)m "y 3)

3 o
rie Q — neOuT CKBaXWUHBI, M /CYyT; S,— TOHM)XCHHE B IECHTPAJIbHOU
(OTIBITHOM) CKBaXKWHE, M; S; — MOHKEHHE B HAOIOJATEeIbHON CKBAaXUHE, M; M —
MOIDHOCTbL HAIIOPHOI'0 BOJOHOCHOI'O TOPHU30HTA, M; I'p— pPagnycC HGHTpaHBHOﬁ
(OHBITHOﬁ) CKBa’KHUHBI, M; I'1 — PAaCCTOAHUC OT HGHTpaHBHOﬁ 0 H&6J’IIOII&T€JIBHOI>1
CKBA’>XHWHBI.
I[JIH 6e3Han0prlx 600 npu omkavxKe 6 AdHajl0cUYHbIX YCI0BUAX.
I
0,730 .Ig-t
E:
(Sq —SN2H-5; - 5,) , (4)

rie H — MomHocTh 6€3HanopHOro0 BOJOHOCHOTO Topu3oHTa. OcTaibHble
0003HaueHus1 MpUBEAEHBI B popmyiie (3).

Tabmuma 15. MicxonHbie qaHHbIE [T pacueTa THAPOTEOIOTHIECKUX TapaMeTPOB

CkBaxxnHa, U3 KOTOPOH
IIPOU3BOIUTCS OTKAUKA BOJIBI Panuyc nentpanpHoit IHoumxenue Jlebur
Bapuant (L1), 1 HAGMIOATENbHbIE CKB)KMHBI ¥ PACCTOSHUA 0 | YPOBHS MpHU CKB%)KI/IHLI,
CKBAKHHEL LEHTPAIbHOU, M OTKa4Ke, M M °/ cyT
13 (1) 0,2 5
1 12 125 0,20 600
14 150 0,15
11(LT) 0,2 5
2 10 225 0,15 800
12 275 0,10
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8(10) 0.2 3
3 7 170 0,25 1000
9 200 0.20
T0(I0) 0.2 4
4 13 310 0.2 850
30 0.2 6
5 7 220 0.3 900

Koagpguyuenm yposnenposooumocmu o, onpenensercs no Gopmyie (2).
Paouyc enusnusa ckeascunst R onpenensiercs no npubimxeHHoN hopmyie

R=15,a,-t
L Q)
rae t— BpeMs OTKaukH, CyTKH, IPUHUMAETCS paBHBIM (365 x 25).

[Tpon3BOAUTENBHOCTh  CKBRXMHHOTO  Bomo3abopa Q ompexpensercs 1o
dbopmyie

27 -KmS
Q-—-—2
R
In- —
o (6)
Tac S3 — 9KCILTYaTallMOHHOC ITIOHM)KXCHHC, OIIpCACIIICMOC I10

YCIIOBHIO: S3 0 0,5 m; M — cpeaHss1 MOIIHOCTh BOJOHOCHOT'O TOPU30HTA.

['unporeonoruvyeckue pacuyeTbl BOJOIMPUTOKOB K APEHAKHBIM COOPYKEHUIM

OcylieHne TEPPUTOPUM JIOCTUTAETCS TMPU TOMOIIM HCKYCCTBEHHOTO
MOHKEHHST YPOBHSI TTOA3E€MHBIX BOA. [IoHIKEHHE MOXKET OCYHIECTBISTHCA JIMOO
HEIMPEPHIBHO B TE€UEHHUE JJIMTEIILHOTO BPEMEHH, JIMOO MMETh KPAaTKOBPEMEHHBIN
XapakTep (HampwMmep, OCYIIECTBISICTCS TOJBKO BO BpeMs IPOU3BOJICTBA
CTPOUTENIBHBIX padboT). B mepBoM ciaydyae OHO JOCTUTAETCs MpPU IOMOIIU
JIPCHAKHBIX COOPYKEHUH, BO BTOPOM — IPU TOMOIIU CPEACTB CTPOUTEIBHOTO
BOJIOTIOHIKEHHUS. BBIOOp pacyeTHBIX CXEM M METOJIOB THAPOTCOJOTHYECKHUX
pacyeToB JAPCHAKEH OMpeNeseTcs WX Ha3HAYCHHEM, THAPOTCOJIOTHICCKUMU
YCIIOBUSIMU TEPPUTOPHH, PACIIOJIOKCHUEM B IJIaHE M THIIOM JpeHaka. BakHbIM
SBJISIETCS 11€71eCO00pa3HbIil BHIOOp TOPU30HTA MOHMKEHHOTO YPOBHS MOJ3EMHBIX
BOJI Ha IPEHUPYEMBIX TOPOJICKUX U MPOMBIIIIEHHBIX TeppUTOpUiX. B HeOONbIMX
HACEJICHHBIX MyHKTaX MUHUMAaJbHas TyOWHA 3alieraHusl 3epKajia MOI3EMHBIX BO/
OT TOBEPXHOCTH 3eMIM 2-2,5 M YJIOBJIETBOPSET CAHUTAPHBIM YCIOBHUSIM U
TpeOOBaHMSIM OJIarOYCTPOMCTBA, JIJISi TOPOJIOB TIIyOMHA 3Ta JOJDKHA OBITH HE MEHEE
34 m.

JlanHbie 171 pacuera JABYCTOPOHHETO TIPUTOKA TPYHTOBOM BOJABI K
COBEpIICHHON KaHaBe OepyT u3 Tad. 16

Ta6Jmua 16. I/ICXO,Z[HLIC AaHHBIC I OINPCACIICHUS NIPUTOKA BOABI K COBCpH.IeHHOﬁ KaHaBC
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HanHbie 1 pacueTa BapuaHT

1 2 3 4 5
AOCOJTIOTHBIE OTMETKH:
moBepxHocTH 3eMiid, OTM,,, M 82,5 | 18,6 61,7 34,1 |20,2
cratudeckoro ypoBHst YI'B.,, M — 16,2 | 60,9 — —
TMHAMHYECKOTO YPOBHS 1pu oTkauke YI'B,, m 80,0 — 59,3 — 81,0
KpOBIH BOIOynopay ., M - 12,4 - 29,5 -
MomnocTs H BogoHOCHOT0 1171acTa, M 2,6 _ 2,8 _ 45
I'y6una d 3asieranysi ypoBHsI TPYHTOBBIX BOJI, M 1,3 — — 0,9 3,6
[MoHmxkeHue ypoBHsl, S, M - 2,1 - 2,4 -
JnunHa npensl, L, M 120 | 160 140 100 | 110
Koaddunment punbTpanum K, M/CyT 6,4 2,3 7,2 5,8 4,2

Pacuer npou3BoaAUTCS COTIIACHO PUCYHOK 1 10 popmyiie

Q=KL (H2-h2)/R,

(7)

rme Q — IPUTOK BOXBI B ILIACTOBEIA apeHax, M /cyT; K — kooddumuent
(GunbTpal BOJJOHOCHOIO IIacTa, M/CyT; L — nnuua apensl, M; H — MomHoCTh
BOJIOHOCHOTO Tutacta, M; h= (H—-S) — BeicoTa BOABI B TpaHIIEe BO BpeMs
OTKauk#, M; R — pagmyc BIUSHUS KaHaBBI, M, MPUOMIKEHHO OMpPEIEISIeTCs 10
dbopmyne Kycakuna

R=25/HK (8)

PI/ICYHOK 1 - PacuerHas cxema AT ONpEeACIICHUA MIPUTOKA BOABI K

A4
/4424

\

y

COBEpIICHHOI IpeHe — KaHaBe MPY OTKadKe TPYHTOBOW BOJIBI

Z 444244

AOGCOJIIOTHYIO OTMETKY CTaTHYE€CKOTO YPOBHS, M, ONIPEACIISIOT KaK pa3HOCTh
a0COJIIOTHBIX OTMETOK TIOBEPXHOCTH 3€MJIM W TJIYOWHBI 3aJIeTaHus YpPOBHS

TPYHTOBBIX BOA
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VIB., = OTM,0, — d. (9)

OO6opynoBanne U MaTepuaJbl. VICXOqHBIM MaTepraioM JJIsl BBITIOJIHEHHUS
paboThI ABJISIIOTCS IaHHBIE, XapaKTEPU3YIOIINE IPYHTOBBIM MOTOK MOA3EMHBIX BOJI
U BUJ BOj103a00pa.

3aganue.

CTyaeHTBI JOJDKHBI BBITIOJTHUTH CIICTYIOIICE:

— YCBOUTH OCHOBHBIC TEPMUHBI U TIOHSATHS,

— IIOCTPOUTH T'HPOreOIOTHUECKUI pa3pe3 no auHuu 1 — 1;

— TIOCTPOUTH JCTIPECCHOHHYIO KPHUBYIO TIO pe3yjibTaTaM OTKAa4Kd U3
CKBQ)KHHBI;

— BBIYMCIIMTH TapaMeTpbl BOJOHOCHOTO TOPU30HTA (YACJIbHBIA J1€OUT,
ko3 hunreHT buapTpanuu, KO3(pPUITHEHTBI BOJIOTIPOBOJIUMOCTH u
YPOBHETIPOBOJAUMOCTH);

—  BBIYUCIHUTHh TMPOU3BOJUTEIBHOCTh CKBAXKMHHOIO  BOJI03a00Opa W
BOJIOTIPUTOKH K IJIACTOBOMY JIPEHAXKY.

1. ruaporeosoruyeckui paspes mno junuu 1 —1;

2. Tabnuna, B KOTOPOM MPUBOASTCS UCXOJHBIC IAHHBIE U3, PACCUUTAHHBIC
HapaMeTpsl U IPOU3BOAUTENBLHOCTh Bog03ab0pa (K, oy, R, H, m, Q,);

3. pe3ynbTaThl pacyeTa JpeHaxa.

BOl'lpOCLI JJIA 3aIIUTDhI paﬁoTLl

1. [IpuBeauTe CXeMbI U pacyeTHbIE (POPMYJIBI JIsl ONPEEICHHUS pacxoaa
TPYHTOBOT'O IOTOKA C HAKJIIOHHBIM M TOPU30HTAIBHBIM BOJOYIIOPOM.

2. [TpuBenutTe cxembl U pac4E€THBIE POPMYJIBI VISl OTIPEACTIECHUS IPUTOKA
BOJIbI K BEPTUKAJIBHBIM BOJI03a00pam.

3. Uto Takoe BOPOHKA JIEIPECCUU?

4. [TpuBenute cxembl U pacdE€THBIE POPMYJIBI IS ONIPEIETICHHS TPUTOKA

BOJbI K TOPHU30HTAJIBHBIM JpPCHAM.

INPAKTUHYECKOE 3AHSTHE 5
HOCTPOEHHUE U AHAJIN3 UH KEHEPHO-I'EOJTOI'MYECKOI'O
NPO®UJIBHOTO PA3ZPE3A IO OCH COOPY KEHUI

Heabllo3HakOMUTE CTYAEHTOB € METOJMKOW MOCTPOEHUs MNpO(UIbHBIX
pa3pe3oB. Hayuutb wuX NpaBUIBHO OLEHUBATh MO MPO(UISIM HHKEHEPHO-
Ie0JIOTHYECKHUE YCIOBUS CTPOUTEIBCTBA.

Teopernueckoe 000cHOBaHHE

NHKXeHepHO-Te0I0TYEeCKU I paspes — rpaduyaeckas MOJIENIb
BEPTUKAJIILHOTO  CEUEHHUs HCCIEIyeMOM TEeppUTOpUH, OToOpaxkaromas ee
MIPOCTPAHCTBEHHBIE CTPYKTYpbl M CBOWCTBA — KOMIOHEHTHl HWHKEHEPHO-
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reoJIOTMYECKUX  yclIoBHMM. B oToMume  OT  IEOJIOTMYECKOro  WIIU
TUAPOreOJIOTHYECKOT0  pa3pe3a HHKEHEPHO-TEOJIOTMYECKU  pa3pe3  JOJIKEH
O0TOOpaXkaTh CIEAYIONIME KOMIIOHEHTHI: T€0JIOTMUECKOE CTPOCHUE, TEKTOHUYECKOE
CTpOE€HHWE ¢ TPEHIMHOBATOCTh TOPOJA, TE€OMOP(OJIOTUYECKYIO CTPYKTYpY,
TUAPOrEOIOTUYECKOE  CTPOCHHUE, TMPOSIBICHHS  3K30I€HHBIX  TEOJIOTHYECKHX
npoiieccoB. Pazpesbl paznenstorcs mo macmrabam. [lo pesynbratam geTanbHOU
WHKXEHEPHO-TEOJOTUYECKONM Pa3BEAKU pa3pe3bl COCTABISIOT [0 PacYETHBIM
CEUECHMSIM, OCSIM M KOHTYpaM COOpPYXKEHUS C YYETOM HaumOoJiee IOJIHOrOo
OCBEIICHHS MH)KEHEPHO-TE€0JIOTMYECKUX YCIOBUI CTPOUTENBCTBA OOBEKTA.

Ha uHXEHEepHO-reoJOTMYECKHX pa3pe3ax IMpH [OMOIIM  YCIOBHBIX
0003Ha4YE€HUH JOJKHBI ObITh MOKA3aHBbI:

- T€OJIOTMYECKHEe BBIPAOOTKU (IIyp(bl U CKBaXHHBI), UX HOMEpa, OTMETKH
YCTBA;

- HH)KEHEPHO-TEOJIOTMYECKHUE CIIOU (IJIEMEHTHI);

- XapakTep UX 3aJIeraHus ;

- BO3pACT IPYHTOB;

- YCTAaHOBUBILIUICS YPOBEHb I'PYHTOBBIX BOJ;

- IPOTHO3UPYEMBI YPOBEHBb I'PYHTOBBIX BOJ;

- MeCTa B34THS IIPOO rPyHTa U BOJBL;

VYcaoBHble 0003HaYEHUsI MOMEIIAIOTCS. HA CBOOOAHOM MECTE MEPBOIO JIUCTA
pa3pe3oB. Ha ocTasibHBIX JINCTaX JI€TAeTCs CChUIKA HA 3TU YCIIOBHBIE 0003HAYEHUSI.

NHKeHepHO-Te€0JIOTHYECKHE pa3pe3bl, KaK MPaBUIIO, CTPOSITCS TOJIBKO Ha
OCHOBAHHMH TPOXOJKH TOPHBIX BBIPAOOTOK M OypeHHsl CKBaXHH. PacnoiioxeHue
pa3pe3oB Ha TonorpauyeckoM IIaHe TPUHUMAETCS C y4eTOM HauOoJiee MOJHOTO
OCBEIICHHS NHKEHEPHO-TE€OJIOTMUYECKUX YCIOBUN CTPOUTENBCTBA 00BEKTA (IO OCU
IPOEKTUPYEMOTO 3/1aHUs WM COOPYKEHHUS, MPHU CIOKHOM KOHPUTYpalHUU - IO
OTJICJIbHBIM OJIOKaM, IO CETKE).

Paspessl cTpoATCS B HAPaBJIIEHWM C FOro-3amaja, 3araja, CeBepo-3amaja Ha
CEBEPO-BOCTOK, BOCTOK, FOr0-BOCTOK. Pa3pe3bl MepUAMOHAIbHOTO HalpaBJICHUS
OepyT HavaJio Ha fore. YroJl HOBOPOTa JIMHUHU pa3pe3a Ha TONorpadpuueckoMm miaHe
He Jo0JokeH mpeBbimath 90°. JIuHMsIM pa3pe3oB MPHUCBAMBAIOTCS HOMEpa, 000-
3HAUEHHbIE PUMCKUMH MHpamMu TO KOHIAM JuHUN. Kaxawlii paspe3 AomKeH
MMETh THUIOBOM 3arosioBok, Hampumep,«Pa3zpe3 mo mmauum 1 - I».CneBa paszpes
OTPAaHUYMBACTCS JUMHEUHBIM BEPTUKAIBHBIM MacIITa0OM (IIKajIoi abCOJIOTHBIX
OTMETOK). 3a BEJIMYMHY OCHOBAHHUsS JHMHEHHOro maciiraba npuHumaercs 1 cwm.
CHu3y paspe3bl ClelyeT OrpaHWYMBaTh TOPU3OHTAIBHO  PACIOIOKEHHOU
KOJIOHKOH C BBICOTOM KaKJI0M CTPOKHU | cM.

Ha kononke cieBa oT pa3pesa JatoTcsi HAMMEHOBAHUM CTPOK: «Bua u Homep
BbIpabOTKM», «OTMETKH yCThbs, M», «PaccTossHue Mexay BbIpaOOTKaMH, M.
Macmitad pa3pe3oB MO TOPU3OHTAIM JOJKEH COOTBETCTBOBaTh MacuuTady
Tonorpaduyeckoi OCHOBBI, 10 BEPTUKAJIU K€ - OTINYaThcs He 6osee yeM B 10 pas.
HaubGonee pacnpoctpaHeHHBIM BepTukanbHbld MacmTad 1:100, pexe 1:50 wmm
1:200. T'myOmHa oOCBelIEHUs HMHKEHEPHO-T€OJIOTHYECKUX YCIOBUW pa3pe3amMu
JIOJKHA COOTBETCTBOBATH INTyOMHE MPOWUIEHHBIX BBIPAOOTOK (HO OBITH HE MEHEe
MOIIIHOCTH aKTUBHOW 30HBI OCHOBAHMSI COOPYKEHUS).
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[TocTpoeHre TeoJIOrHYecKoro pa3pe3a HauMHAETCS C BbIYEPUYUBAHUS TO-
norpadguyeckoro npoduis Mo COOTBETCTBYIOIMICH JWHUM (OCH). 3aTeM Ha 3TOT
npouiib HAHOCAT BEPTHKAJIbHBIC JIMHUM, H300paxkaromue mypdsl U OypoBbie
CKBaXHHBI. HeOONMbIIMMU TOPU30HTAIBHBIMU IITPUXAMH TMOKA3bIBAIOT T'PAHUIIBI
pacnpocTpaHeHUs TE€X WIM MHBIX HWH)KEHEPHO-TEOJOTHYECKUX CIIOEB (IJIE€MEHTOB
10 BEPTUKAJN). 3aTeM IITPUXH, U300paKkarolIre TPAHUIIbI OJJMHAKOBBIX TPYHTOB B
COCEJIHUX T€OJIOTMYECKHX BbIPAOOTKAX, COEAMHSIOT IJIABHBIMU JUHUSAMH, T. €.
POU3BOAAT TpaUUECKyr0 MHTEPHOJSAIUIO JAHHBIX, MOJYYCHHBIX B OTICIBHBIX
Toukax (mrypdax u ckBaxnHax). Ecim ciioit, 0OHapy>KeHHBII B OJTHON BBIPAOOTKE,
OTCYTCTBYeT B COCEQHEHl BBIpabOTKE, TO Ha pa3pe3e HU300pakaeTcsi ero
MOCTENIEHHOE BBIKJIMHUBAHUE K CEPEIMHE PACCTOSHUS MEXIYy CKBaXKUHAMU. Y
BEPTHUKAIbHBIX JIMHUM, HM300paKaIOMIUX CKBAXHHBI U HIYypdBl, YKa3bIBAIOTCA
OTMETKH U TJTyOUHBI 3aJIeTaHusl 10 BEPTUKAIIN PA3IMYHBIX CJIOEB.

NHkeHepHO-reoIornuecKue Ciaou (3JIEMEHTHI) BbIACISIOTCS B COOTBETCTBUU
yudeTa uxX BO3pacTa, MPOUCXOXKACHUS, TEKCTYPHO-CTPYKTYPHBIX OCOOCHHOCTEHN MIiIH
(U3NYECKOTO COCTOSIHMSI M HOMEHKJIATypHOro Buzaa. IIpu 3ToM HCHONB3yrOTCS
CJIEYIOIME MOKa3aTeId CBOMCTB IPYHTOB: JUIsl KPYTHOOOJIOMOYHBIX - 3€pHOBOM
(rpaHyIOMETpUYECKUI) COCTAB U JOTOJIHUTEIBHO 0011asi BIAXKHOCTh U BIAKHOCTb
3aroyHUTENs (A7 KpyHHOOOJOMOYHBIX T'PYHTOB C TJIMHUCTBIM 3allOJHUTENIEM);
JUTSL TIECYAHBIX - 3€PHOBOM COCTaB, KO3(PPUUHUEHT MOPUCTOCTH U AOTOTHUTEIHHO
BJIQXKHOCTbh ISl MIBUIEBATBIX MECKOB; JJISl TJIMHUCTBIX TPYHTOB - XapaKTEPUCTHKU
IUIACTUYHOCTH (TPEEeabl U YUCIO IJIACTUYHOCTH), KOIP(PUUUEHT MOPUCTOCTU U
BJIQ)KHOCTb.

B03M0OXHO 00bEIMHEHHE IBYX COCEIHUX CJIOEB OJIHOIO HOMEHKIJIATYPHOTO
BUJIa (HapuUMep, CYIVIMHKOB) B OAWH WH)XEHEPHO-TEOJIOTMYECKHUI AJIEMEHT Npu
HAJIMYUU UJIEHTUYHOCTH UX (PU3MKO-MEXaHUYECKUX CBOMCTB WJIM K€, HA00OpOT,
pasziesieHue OJHOTO CJIos Ha JBa U 0oJiee IEMEHTOB, €CJIM CBOMCTBA BHYTPH CJOs
paznuyHbl. VHXEHEpHO-TEOJIOTHYECKUM CJI0sIM (2JIEMEHTaM), HauuHas ¢ Ooiiee
no3HUX (MOJIOABIX) OTJIOKEHUH, JaeTcs HyMmepaius apadckumu nudpamu, Ha
KQ)KJIOM CJIO€ IPUBOJATCS XapaKTEPUCTUKNA OCHOBHBIX MHKEHEPHO-TEOJIOTHYECKUX
CBOMCTB IpyHTa: MoayJib Aeopmanuu E, yron BHyTpeHHero tpenus ¢, yaenbHOoe
cuemnienue C, ynenbHbIi Bec y. ['paHunsl cioeB 0003HAYarOTCsA JIMHUSMU
tonmuHoi 0,3...0,5 MM B COOTBETCTBUU C MpuiiokeHHeM [l (CIJIOMIHBIMU WIIH
MYHKTUPHBIMU B 32aBUCUMOCTH OT UX 0OOCHOBAHHOCTH).

JIuTomoruyeckuii coctaB rpyHTOB M300pa)kaeTcsl IITPUXOBBIMU 3HAKAMH B
COOTBETCTBUM C YCIOBHBIMH 00o03HaueHusiMu. Ha ¢QoHe o06o3HaueHMit
JUTOJIOTUYECKOTO0 COCTaBa PEJIKUMHU HAJIOKEHHBIMH 3HAaKaMH IOKa3bIBAIOTCA
JOTIOJTHUTENBHO HamOoJiee XapaKTepHbIE JHUAJOTMYECKUEe OCOOEHHOCTH MOPOJ
(ryMyCHpOBaHHOCTb, HJIOBAaTOCThb, IECYAHUCTOCTh MW T.1.). Ha paspesax,
CIIO)KEHHBIX TMPOCATOYHBIMH TPYHTAMH, YKa3blBaeTcsi (CIUIOLIHOW JIMHUEH
TOJMIIMHON | MM) M MOAMMCHIBAETCS TPaHUIA MPOCATOYHOM TONIIM NPU HArpy3Ke
0,3 MIla unu apyrux OpuHSATBIX Harpy3kax. Kpome Toro, B COOTBETCTBYIOUIUX
YCIOBHBIX O0OO3HAUEHUSX HAa HH)KEHEPHO-TEOJIOIMYECKHUX pa3pe3ax MOTYT OBITh
NOKa3aHbl OCOOCHHOCTH 3aJIeTaHMsl CJIOEB TPYHTOB, D3JEMEHTHl TEKTOHUKHU,
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reoMopdosioru ¥ (HU3UKO-TEOJOTUYECKUX SBJICHUM M TPOLECCOB, HMMEIOIIMX
MECTO Ha JJAHHOW TEPPUTOPHUH.

[Ipn pacwieHeHMM TOPOJ IO BO3PACTy CIEAYET PYKOBOICTBOBATHCS
OpPUHIMIIAMU  cTpaTUrpaduueckod KiacCU(pUKALMUKU, YTBEP)KICHHOW MeEXKBe-
JIOMCTBEHHBIM  (eZIepalIbHbIM  CTpaTUrpaduyeCKUM KOMHUTETOM M MECTHBIMU
(pernoHaJIbHBIMU) CTpaTUTPaPUUECKUMU CXEMaMU, PUHATHIMU T'OCYIaPCTBEHHON
re0JIOTHYECKON CIY»KOO0W JUIsl TaHHOM TeppuTopuu. Bo3pacT M reHesuc rpyHTOB
0003Ha4al0T OYKBEHHBIMHU U HU(POBBIMU WHIEKCAMHU B COOTBETCTBUH C TPUHATOM
uHaekcanuein. Ha paspesax HO Kaxaoil BbIpaOOTKE, BCKPBIBIIECH BOAY,
OTMEYAIOTCSl YCTAHOBUBILIWECS YPOBHU TMOJ3EMHBIX BOJ; JJII HAMOPHBIX BOJ
U300pakaroTcsl Takke YPOBHHM MX TosBieHUs. [lonoxeHne ypoBHS MOI3€MHBIX
BOJI HA pa3pe3ax MOKAa3bIBACTCSA IMYHKTHUPHOW JIMHUEHW ToamuHou 0,5 MM, KOoTOpas
XapaKTepu3yeT YpPOBHU MO OTAEIbHBIM BBIPA0OTKAM, MPONJACHHBIM B OJIHOM
ce30He. MakcUMasbHbI NPOTHO3UPYEMBIN YPOBEHb MOA3EMHBIX BOJI OTMEYAETCS
WITPUXITYHKTUPHOU JIMHUEN TONIMHOM | MM ¢ ykazanuem otmerku. Ha paszpesax,
NIEPECEKAIOIINX MTOBEPXHOCTHBIE BOJOTOKM M BOJOEMBI, YKa3bIBAIOTCS OTMETKHU
YPOBHSI MOBEPXHOCTHBIX BOJ HAa MOMEHT H3bICKaHWH. YCJIOBHbIE O0O3HAUYEHHUs
NOMEIIAIOTCS Ha CBOOOAHOM MECTE€ MNEpBOro JucTa pas3pe3oB. Ha ocTambHbIX
JUCTaxX JeNaeTcsd CChUIKa Ha 3TH YCIOBHbIE 00o03HaueHUs. CKBaXKHHBI, TOYKU
OMBITHBIX Pa0OT BHIYEPUMUBAIOTCS HA pa3pe3ax CIUIOMIHBIMU JIMHUSMHU C YKa3aHUEM
[IIyOMHBI UCCIIEIOBAHUS U TyHKTUPHBIMU JIMHUSIMH, €CJIM OHH CHECEHBI Ha pa3pes.
Mecta B3sTHS NMpoO TpyHTa M BOJbI, TOYKH MPOBEIAECHUS MOJEBBIX HCIIBITAHUN
TPYHTOB M300pakaroTCsl Ha pa3pe3ax Ha COOTBETCTBYIOIIMX IIyOMHAX MPUHSTHIMU
YCJIIOBHBIMU 3HaKaMH.

OGopynoBanne W Marepuajbl. TaOnUIbl ¢ AAHHBIMU JJIS TOCTPOCHUS
npo(UIbHBIX HMH)KEHEPHO-TEOJIOTMUYECKUX pa3pe3oB (  aOCOJIOTHBIE OTMETKU
YCThEB CKBAXWH M TOJONMIBHI CTPATUTPAPUUECKUX TOPU3OHTOB, 3HAYCHUS
koa(dpureHToB QrIbTpanuu, MOIHOCTH TutacToB (H,M) 1 mopuctoctu rpyHTOB).

3aganus

Jluauu npoduieit BHIOUPArOTCs B 00IIIEM CITydae ¢ TAKUM PacueToM, YTOOBI
OHM OXBAaTWJIM MAaKCUMaJIbHOE KOJMYECTBO OINOPHBIX, HambOJIee XOpOoIlo
M3YYCHHBIX pPa3pe30B WM MPOXOIWIH MO ocu coopyxeHus. [lociemnee mmeer
MECTO B JJaHHOU jabopaTopHoil padote. Iloctpoenue npoduieit pekoMeHayercs
MIPOBOJIUTH B CIEIYIOIIEM MOPSIKE:

1. B HuxHel yacTu pucyHKa cAenaTh TPU CTPOKHU ISl XapaKTEPUCTUKHU
CKBAXXUH U yKa3aHUS PACCTOSHUI MEXy HUMHU.
2 HameTuTs Hauamo mpoduis U OTJIOXKUTH BIPABO JJIMHY pa3pesa B

MPUHATOM MaciiTaoe.

3. V mavanma pa3pe3a TOCTPOUTH INIKATy aOCOJIOTHBIX OTMETOK C TaKUM
pacdyeToM, yToObl MaKCHUMaJIbHasl OTMETKA OblJIa HECKOJIBKO BBINIE BEPXHEU TOUKU
penbeda, a MUHIMAaJTbHAS HIDKE 32005 caMOi TITyOOKOW CKBaYKUHBI.

4. Jns moctpoenus Ttomorpaduueckoro mnpoduias OT JEBOW IMIKAJIBI IO
TOPU30HTAJILHOMY HAMPABICHUIO OTJIOKHUTH PACCTOSIHHUS JO KaXKIOW CKBA)KHHBI,
HAHECTH TIOJIO)KEHHE CTBOJIOB CKBAXKHWH W TPOBECTH BEPTUKAIBHBIA IITPUX B
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BEPXHEU U3 TPEX CTPOK, PACHOJIOKEHHBIX BHU3Y pUCYHKA. [lox mTpuxamu yka3atb
HOMEpA CKBaXXUH, a HI)KE - a0COJIIOTHBIE OTMETKU UX YCTHEB.

5. Hanectu Ha CTBOJIBI CKBaKUH a0COJIIOTHBIE OTMETKU YCTh CKBAXKUH, U,
COEJIMHUB BCE€ TOYKH IJIABHBIMU JIMHUSIMH, MOTYYUTh TOMOTrpaduueckuii mpopuib
MTOBEPXHOCTH 3€MJIH 110 33JaHHOMY HaIlPaBJIEHUIO.

6. Ha oTMeueHHbI€ CTBOJIBI CKBOXKMH HAHECTU KOJIOHKH OYpPOBBIX CKBa)KHH.
[Ipu kpynmHOM MacmiTabe pas3pe3a CTBOJ CKBAKHUH OOO3HAYAKOT ABYMS
BEPTUKAIBHBIMU OTPE3KaMU, B OCTAJIBHBIX CIy4asiX — OJJHUM.

7. Ha HM>KHEM KOHLE OTpPE3Ka, COOTBETCTBYIOIIEM aOCOJIOTHONM OTMETKE
HU3IICH TOYKH TPOOYPEHHOW CKBaXKUHBI (320010), TOCTaBUTh KOPOTKHUI
nonepeyHblil mrpux. CrnpaBa OT IITpUXaA 3aMCaTh A0CONIOTHYIO OTMETKY 32004,
BBIUHCIISIEMYIO KaK Pa3HOCTh MEXIy aOCONIOTHON OTMETKON YCThs U TITyOMHOU
CKBaKUHBI.

8. BHosp JIMHUM CKBa)XUHBI Pa3METUTh T'PAHUIBI CJIOEB U MPOCTABUTh HX
aOCOJIIOTHBIE OTMETKHU, KOTOPBIE BBIUUCIISIIOT KaK Pa3HOCTb a0COJIIOTHOW OTMETKH
YCThsl CKBQXKUHBI U ITyOMH 3aJIETaHUsI COOTBETCTBYIOLIUX CJIOEB.

9. B uHTepBane Kaxmaoro cios (Ha moyioce MupuHoO 1, 2 cM) yCIOBHBIMU
0003HAUYEHUSAMH, OTMETUTh KapaHJAIOM COCTaB M OTHOCUTENIbHBII BO3pacT |
(danuaibHy0 IPUHAUIEKHOCTD MOPO/I.

10.CoenHUTE OAHOBO3PACTHBIE TPAHUIIBI CIIOEB.

[Ipexne uem NpoBOAUTH I'PAHULIBI CJIOEB Ha pa3pese, CleAyeT BOCCTAHOBUTD
B O0IKX YepTax JOCTYIMHYIO HaM UCTOPHUIO F€0JIOTMYECKOr0 pa3BUTHUS U3y4aeMOTO
yuacTka. PaccmarpuBas ctparurpad@uueckyro KOJOHKY M KOJOHKHU CKBaKMH Ha
paspese, BUIUM, 4TO HauOoyiee JPEBHUMHU MOPOJAMH, BCKPBITBIMH CKBaKUHAMHU,
ABJIAIOTCS KEMOpHUHCKHE HM3BECTHAKU. MeEXIy HUMU M 3aJEeTrarollMMH  BBIIIE
BEPXHEIOPCKUMHU TIMHAMH M apTUJUIMTAMUA UMEETCSI CTpaTUrpauuecKuii mepepsis,
BO BpEMs KOTOpPOTO MPOUCXOJMJIO pa3pyllieHWe H3BECTHSAKOB U (OPMHUPOBAJICS
penbed, TOBEPXHOCTh KOTOPOTO MOTJIa UMETh CIIOKHYIO (popMy.

B mnocnekaMeHHOYTroJapHOE (MHOIZA B IIOCJICIOPCKOE) BpeMs BIUIOTH [0
HayaJla 4YEeTBEPTUYHOIO IEpHUOAAa OCAJKOHAKOIUIEHHWS HA [IaHHOM YYacTKE He
IIPOUCXOJIHJIO.

B HmKHEYEeTBEpPTUYHOE BPEMS I10 MOHMWKEHHBIM YACTSIM paccMaTpUBaeMOM
TEPPUTOPUHU TMPOXOAWIJ JIEAHUKOBBIM MOTOK, YACTUYHO PA3PYLIMBLIMK IOPCKUE
IJIMHBI U JaK€ KaMEHHOYTOJIbHbIE W3BECTHSKH. llocne TasHus W OTCTYIUJICHUS
JeAHNKa 00pa30BAMCH JIEAHUKOBBIE OTJIOXKEHUS, MPEICTABICHHbIE BaTyHHBIMU
CYIJIMHKaMH, U (DIIIOBHMOTIISALIMATIbHBIE 0Opa30BaHUsl B BUJAE KPYIHBIX IECKOB C
rpaBueM u Taimpkoii (fgQ,). B BepxHeueTBepTHUHOE BpeMs peKa pa3Mblia
BOJHOJIEAHUKOBBIE  OTJOXKEHHMS  (YaCTUYHO), a 3aTeéM OCTaBWJIa CBOU
anmoBuaibibie (Q3). [1o3ke ypoBeHb peKkr HECKOJIBKO pa3 MEHSUJICS, B pe3yJbTaTe
4yero ObUIM YaCTUYHO Pa3MbIThl BEPXHEUETBEPTUUHBIEC OCAIKH, 3aTEM OTJIOKEHBI
coBpemeHHbIe (aQy).

CnenaB 3TOT aHanu3, Ha paspe3e HEOoOXOJUMO IPOBECTH BO3pacTHBIC
IPaHULIBI, TO €CTh BBIACIWTH IUIONIAJM C OJHOMMEHHBIMH HHIeKcamu. lIpome
BCETO OrpaHUuuTh cioi Cg, CJI0KHEE OKOHTYPUTD JUH3BI Q3 1 Q4.
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VBsA3bIBasg BCE pa3pes3bl, MOMNafarolve Ha Npoduiab, MOXKHO IOJIYyYUThb
KapTUHY HW3MEHEHUH JMTOJIOIMYECKOr0 COCTaBa M YCIOBUN 0Opa3oBaHUs MOPOJ,
3aJleraloliuX B OCHOBAHMM COOpYKeHHMH. Ha 3aKkOHYEHHBIX HHKEHEPHO-
re0JOrMUYECKUX MNPOPMIAX  COOTBETCTBYIOIIMMHU YCIOBHBIMH O0OO3HAUEHUSMU
ClIeyeT HAHECTH TOPHU3O0HTHI, PA3IMYAIOIIMECS IO YCIOBUSAM OOpa30BaHUSA, U
JIMTOJIOTHIO TIOPOI.

11.I'opusonTanbubiii MacmTa® Oepercs, Kak MpaBHIIO, B HECKOJBKO pa3
MEHBIIIe, YeM BepTHKalbHbINA. Hampumep, ropusoHTanbHbI MacmTad Oepercs
1:200000, a BeprukansHbii — 1:1000 nim 1:5000.

Jlist mocTpoeHuss mpoduiiel mpeiaraeTcs HCIOJIb30BaTh IMPUBEICHHBIC
HYDKE BapuaHThI 3a1anuii (Tadmuma 17).

Tabmuma 17 - BapuanTs! 3aganuii

CkB. 1 AmpruTyzma yctbsa 129 m

Ne cnos | Uupeke Onucanue nmopox MomHocT | AJBT.
BO3pacra u b CJIOSl, M | TIO/IOIIBBI
TCHETHUYECKOTO CIIOSI,M
TUNA

1 pQ2 CyrnuHKY ¢ 00JT0MKaM¥ eOHs 6 123

2 gQ; CyTaMHKUBaTyHHbBIE 5 118

3 fQ, [lecku cBeTIIbIE KBapIIEBbIE 3 115

4 gQ> CyTIIMHKUBAITYHHBIE 2,5 112,5

5 mC, M3BecTHAKUILIOTHEIEOEIIBIE 55 107

CkB. 2 Anptutynayctes 115 M

1 aQ; [leckn, CyrMHKH , cynecH 6 109

2 aQs; [Teckn KOCOCIIOUCTBIE C TPaBUEM 3 106

3 mJs; I'munel 5 101

4 mC, M3BecTHIKH IIJI0THEIE O€JIbIe 7 94

Cks. 3. AnpTuTynayctbs 122,5

1 g9Q; CyTranMHKUBATYHHbBIE 4,5 118

2 Q. [ecku phIXJIble KBapIleBhIE 4 114

3 0Q, CyrIIMHKUBaITyHHbIE 2,5 1115

4 mJ; ['muHBIYepHBICTIIIACTUYHBIE 5 106

5 mC, M3BecTHAKUIIIIOTHBIEOEIIBIE 6 100

Cks.4. Anprutynayctes 126,5

1 gQ; CyTanHKUBaTYHHbBIE 45 122

2 fQ, [lecku cepbie KBapIIeBbIe 3 119

3 9Q; CyTIMHKY BaJlyHHBIE 2 117

4 mJs; I'muHbI YepHbIE TIJIOTHBIE 45 112,5

5 mC, W3BEeCTHSAKM CBETJIbIC KPETIKHE 6 106,5

CkB. 5. AnpTutyza ycrbs 123 m

1 0Q; CyTIMHKY BaJlyHHBIE 4 119

2 fQ, Ilecku cepble KBaplLEBbIe 3 116

3 0Q> CyTIIMHKY BaTyHHBIC 2,5 113,5

4 mJs; ['1MHBI YepHBIC TIOTHBIC 3 110,5

5 mC, W3BECTHAKM CBETIIBIE KPETIKHE 5 105,5

CkB.6 AabTHTYAA YCThs 122M
1 | 9Q, | Cyrnunku BanyHHbIe | 4 | 118
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2 fQ, Ilecku cepble KBapLEBbIE 5 113
3 Q> CyTIJIMHKY BaJyHHBIC 5 108
4 I' 1Bl YepHBIC IIOTHBIC 3 105
mCs W3BEeCTHSKM CephIc OPraHOTCHHBIC 45 100,5
Cks.7AabTHTYA YeThs 110M
1 aQ, CynecH,CyrMHKY,IECKU 4 106
2 aQ, I'paBenuThl, IECKU 8 98
3 mCs W3BecTHsIKM Oelble OpraHOr€HHbIC 4 94
CkB. 8. AnbTHTYyaa yeThst 117 M
1 aQs; Cynecu,CyrimMHKI 3 114
2 aQ, [lecku KOCOCIONCTHIE C TPaBUEM 7 107
3 mJ; I' Bl YepHBbIE apPrUILITMTONO 00HbIC 8 99
4 mCs M3BeCTHAKUILIOTHEIEOEIIBIE 5 94
CkB. 9. AnbTuTyaa yeThst 128
1 0Q; CyTaMHKUBaIYHHbIE 4 124
2 fQ, ITeckuphIXIbIEKBApPIIEBbIC 3 121
3 gQ; CyTrIMHKUBATYHHBIC 4 117
4 mJ; [ MuHBIYepHBICTIIIACTUYHBIE 55 1115
5 mC, H3BeCTHAKUIIOTHRIEOETBIE 6 105,5
CkB10. AnbTHTYyaa yeThst 121,5
1 bQ, Topd 0,5 121
2 1Q; ['THBI TEMHO-CEpBIe TUTACTUYHEIE 1 120
3 fQ, ITecku cepblie KBapieBbIC 2 118
4 9Q; CyTIMHKY BaJlyHHbIE 4 114
5 mJ; ['TuHBI YepHbIe MIOTHBIE 3 111
6 mC; W3BecTHSAKY CBETIBIE KPETIKHE 5 106
Cks.11. AupTHTyaa yerbsi 124 M
1 gQ; CyTIMHKY MJIaCTUYHBIE BATyHHbBIE 5 119
2 fQ, [ecku cepble KBapieBbie 2 117
3 0Q, CyTIMHKY BaJyHHBIE 7 110
4 mC; 3. M3BecTHSKH cepble OpraHOTeHHBIE 5 103
Cks. 12 AnptuTtyna yerbst 109m
1 b Q, Topd 1 108
2 aQ, KococnouncTteie mecku 2 106
3 aQq ['paBenutsl, meckn 8 98
4 mC, W3BecTHSKH cepble MIIOTHEIE 4 94
CkB.13 AabTHTyaa yeThs 120M.
1 Q> [ecku cepble KBapIeBbie 3 117
2 9Q; CyTIMHKY BalyHHBIE 7 110
3 mJ; ApPTHUIATH YepHBIS 4 106
4 mCi; W3BecTHSKH cepble IIIOTHEIE 45 101,5
CkB.14 Anprutryna ycrhs 126 M
1 pQ. CyrnuHkY ¢ 00J10MKaMu IIeOHs 6 120
2 0Q; CyTrIMHKUBaJIyHHBIE 5 115
3 fQ, TTecku cBeTIIbIE KBAPIIEBBIE 3 112
4 mC; H3BeCTHAKUIIOTHEIEOETBIE 4 108
Tabumuna 39 - BapnanTsl 3ag1aHuii
Ne NeNe ckBaykuH Nepap | NeNe ckBaxuH Nepa | NeNe ckBaxuH
Bapua uaHTa puaH
HTa Ta
1 1,2,3,4,56,7 7 7,6,54,3,2,1 13 13,11,9,7,5,3,1
2 2,4,6,8,10,12, 14 8 8,9,10,11,12,13,14 14 14,13,12,11,10,9, 8
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3 3,5,7,911,131 9 9,11,13,3,5, 7,1 15 11,8,12,13,1,6,7
4 4,7,10,13,1,4,8 10 10,13,4,1,7,8,12 16 12,14,11,4,9,6,8
5 57,11,14,3,13,9 1 11,1,7,5,3,13, 14 17 13,4,6,8,5,4,3,10
6 6,8,10,12 14, 4,2 12 12,10,14,8,6,2,4 18 14,11,12,7,5,3,9

Conep:xanue otdyera. B otuere ciemyer OTpa3uTh: 1eidb pabOThI, KPaTKOE
TEOPETUYECKOEe OO0OCHOBAaHME, TOCTPOUTh MPOPMIb B  COOTBETCTBUU C
TpeOOBaHUSIMU K T€0JIOTMUECKOM rpaduke.

[Ipu 3ammuTe pabOTHI CTYAEHT IOJDKEH MPEACTaBUTH OTUET M OTBETHTH Ha
BOITPOCHI, NPEJIOKEHHBIE MPETIOIaBATEIIEM.

KOHTpOJIl)HbIe BOIIPOCHI

1. Kakumu 3HakamM, Ha HWHXEHEPHO-TEOJOTHUYECKHX MPOQHIbHBIX
pa3pe3ax, NOKa3bIBaOT JUTOJIOTUYECKUN COCTAB TPYHTOB?
2. B kakoMm nopsike peKkOMeHIyeTcs IPOBOJUTH ONUCaHUE NPOoQuiIei?

INNPAKTUYECKOE 3AHATHUE 6
CKAJIBHBIE, IMCITIEPCHBIE, MEP3JIBIE U TEXHOI'EHHBIE
I'PYHTHBI

Heab. O3HaKOMHUTHCSI ¢ OCHOBHBIMH CBOMCTBAaMU MOPOJA; B METOAMYECKUX
yKa3aHUSAX MPUBOAATCS METOAMKAa rpapuyeckod o00pabOTKM (PaKTUYECKOro
MaTepuaa.

Teopernueckoe o0ocHOBaHUe.CKaIbHBIE TPYHTHI-CTPYKTYPBI C KECTKUMU
KPUCTAJUIMYECKUMU CBsI3sIMU (TpaHuT, u3BecTHSK). Kiacc BkitouaeT B celsi 1Be
IPYIIbI TPYHTOB!

1) ckampHBIE, KyAa BXOJMT TPU TOATPYIIILI TMOPOJ - MarMaTH4ecKHe,
MeTaMOp(pUUYECKUE, 0CAIOYHBIC CIIEMEHTUPOBAHHBIE U XEMOTECHHbIE

2) MOJIyCKaJIbHbIE B BHUJE JABYX MOATPYII- MarMaTHYECKUE M3JIUBIIUECS U
OCaJOYHBIE TTOPOJIBI TUIIA MEPIeEs U TUIICA.

Jlenenue 3TOro Kjiacca Ha TUIbl OCHOBAHO Ha OCOOEHHOCTSIX MUHEPAIbHOIO
COCTaBa, HaNpUMEp, CWJIMKATHOIO THUIIA —THEWUCHI, TPaHUTHI, KapOOHATHOTO -
MpaMoOp, XEMOI€HHbIE W3BECTHAKHM. J[lanmpHelnee pasneneHne TpPYHTOB Ha
Pa3HOBUJAHOCTH MPOBOAUTCS IO CBOMCTBaM: IO MPOYHOCTH - TPAHUT — OYCHB
MPOYHBIN, BYJIKaHUYECKHN Ty} - MEHee MPOYHbIN; MO0 PACTBOPUMOCTU B BOJAE —
KBAPILUT - OY€Hb BOJOCTOMKHNM, U3BECTHIKHU - HEBOJOCTOUKUM.

JlucnepcHble TpyHTBI. B 3TOT KilacC BXOIAT TOJIBKO OCAJOYHBIE TOPHBIE
nopoasl. Knace pasnenserca Ha 1Be TpyNIIbI-CBA3HBIX U HECBSI3HBIX IPYHTOB. JJIst
ATUX TPYHTOB XapaKTEPHbl MEXAHUYECKHUE U BOJHO-KOJUIOMJHBIE CTPYKTYpPHBIE
cBsi3u. CBSI3HBIE TPYHTBI NENATCS HAa TPU THUINA - MHUHEPaIbHbIE (TJIIMHUCTHIC
oOpa3oBaHus), OpraHO-MUHEPAIbHBIE (HIIbI, CAPOIENN) U OpraHnYecKue (TOpQsbI
). HecBsizanHple TPyHTBHI TPENCTABICHBI TECKAMH W KPYMHOOOJIOMOYHBIMU
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nopogamu (rpaBui, mebdeHb) B OCHOBY pa3sHOBUAHOCTEW TPYHTOB MOJIOKEHbI
IJIOTHOCTb, 3aCOJIEHHOCTD, TPAHYJIOMETPUUYECKHUI COCTAB U AP. TOKA3ATEIN.

Mep3ible TPYHTBI —MMEIOT KPUOTEHHBIE CTPYKTYPHBIE CBSI3H , T.€. IEMEHTOM
TPYHTOB sBJsieTcs Jied. B cocTaB kiacca BXOAST MPAKTHYECKH BCE CKAJIbHBIC,
MOJYCKaJIbHBIE W CBSI3HBIE TPYHTBI, HAXOASUIMECS B YCIOBHSX OTPULIATEIIBHBIX
temriepatyp. K aTuM Tpem rpymnmnam no6aBisieTcsi Tpynia JIeASHbIX TPYHTOB B BUJIE
HAJ[36MHBIX U TIOJI3€MHBIX JbJ0B. Pa3HOBUIHOCTH MEP3JIbIX TPYHTOB OLICHUBAIOTCS
MO0 JBJUCTBIM (KPUOTEHHBIM) CTPYKTYpaM, 3acOJEHHOCTH, TeMIepaTypHO-
MIPOYHOCTHBIM CBOMCTBaM H JIp.

TexHOTeHHBIE TPYHTHI - TMPEACTABISAIOT COOOW, C OTHOW CTOPOHBI,
MPUPOJIHBIE TIOPOJbl — CKaJlbHblEe, AWCIEPCHBIE, MEp3Jble, KOTOpPbIC ObLIN
MOBEPTHYTHI PU3NUECKOMY WIIH (PU3UKO-XUMHUIECKOMY BO3CHCTBHUIO, a C APYTOn
CTOPOHBI, MCKYCCTBEHHBbIE MHUHEpaJIbHbIE M OpraHOMHHEpaNIbHbIE 00pa30BaHMs,
chopMHpoOBaBIIMECS B IMpoIecCe ObITOBOM M IMPOU3BOACTBEHHOW NEATEIHLHOCTH
4yesoBeKa. B oTnuuue oT Ipyrux KiIaccoB 3TOT KJIACC BHAYale pa3leisieTcsl Ha TpU
MOAKJIIACCA, & YK€ MOCIIE ITOT0 KaKbIA MOAKIACC, B CBOIO OYEPEb, pacnagacTcs
Ha TPYIIIbI, HOATPYIIbI, TUIBI, BUAbI U PA3HOBUAHOCTH IPYHTOB. Pa3HOBUIHOCTH
TEXHOTEHHBIX TPYHTOB BBIJCIAIOTCS HAa OCHOBE CIEIM(PUYECKUX OCOOCHHOCTEH
CBOMCTB.

CkanpHble TPYHTBI-CTPYKTYPBI C >KECTKHUMHU KPUCTAUTMYECKUMH CBSI3SIMU
(rpanut, u3BecTHAK).Knacc BkitouaeT B ce0s IB€ IPYIIbl TPYHTOB : 1) CKaJbHEIE,
KyJa BXOJUT TpHU TMOJATPYININbl TOPOJ- MarMaTU4YecKue, MeTramopduueckue,
OCaJIOYHbIE CIIEMEHTUPOBAHHBIE U XEMOTEHHbIC 2) TMOJYCKaJIbHBIE B BHUJE JBYX
MOATPYII- MarMaTUYE€CKUE W3JIMBIIUECS U OCAJOYHBIC MOPOJAbI TUIA MEpPrefs U
runca. JlemeHue 3TOro Kjacca Ha TUIBl  OCHOBAaHO HAa OCOOEHHOCTSIX
MUHEPAJIbHOTOCOCTaBa, HANpPUMEpP, CHIMKATHOIO THUIMA —THEWCHI, TPaHUTHI,
KapOOHATHOTO - MpaMop, XEMOTEHHbIe W3BeCTHSKU. [lanbHeiiee pasaeneHue
IPYHTOB Ha Pa3HOBUIHOCTH MPOBOAUTCS MO CBOMCTBAM:IIO MPOYHOCTHU- TPAHHUT —
OUYEHb MIPOYHBIN, BYJIKAHUYECKUNA Ty} - MEHEE MPOUYHBIN;IOPACTBOPUMOCTHB BOJIC
— KBaplHUT - OYEHb BOJOCTOMKUM, U3BECTHSK - HEBOJOCTOMKHM.

Knacc ckanbHBIX TpPYHTOB BKIIOUAaeT B ce€0d TPYIIy CKAJIbHBIX H
MOJIYCKAJIbHBIX TPYHTOB M OOBEAMHSIET MarMaTH4YecKue, MeTaMoppuYecKue u
ocajiouHble TTopojibl. Ha paBHUHAX CKaldbHBIE TPYHTHI OOBIYHO pacrojiaraloTcs Ha
HEKOTOPOU TIIyOMHE MO/ TOJIIEH 0CaJOUYHbIX MOPOJ], HAa TOBEPXHOCTh 3€MJIU OHU
BBIXOMAT peako. [1lupokoe pa3BUTHE 3TU TPYHTHI UMEIOT B TOPHBIX pailoHax, Tlie
pacrnoJiaratoTcs Ha TMOBEPXHOCTH 3€MHOM KOpbl. CKallbHbIE TPYHTHI 00JaAaroT
MOHOJIMTHOCTBIO, HAXOSTCS B TJIOTHOM COCTOSIHUM M UMEIOT BBICOKYIO IPOYHOCTh
3a CUET KPHUCTAUIMYECKUX CTPYKTYPHBIX CBsi3ed. BepxHssi 4acTh MacCHBOB,
KOHTaKTHpyIomass ¢ armocdepoit, OOBIYHO OBIBa€T pa3pyllieHa BCIEICTBUE
BO3JICIICTBUSI IIPOLiecca BHIBETPUBAHUS. JTa pa3pyllICHHAs 30HA HA3bIBACTCSI KOPOU
BBIBETPUBAHHS U XapaKTEPU3YETCs BEIMYUHOMN K-CTENeHb BBIBETPEIOCTH, KOTOpast
OMPENIENIAETCS COMOCTABICHUEM IUIOTHOCTH BBIBETPEIOTO CKAJIBHOTO TPYHTA C
«MaTEPUHCKON (HEBBIBETPEJION ) YACThIO CKAJIBHOTO MACCHBA.

CkanbpHBIE TPYHTHI B CHJIy TJIYOOKOTO 3ajieraHUsi B 3€MHOM KOpE PEeaKo
CIIy’)KaT OCHOBaHHMEM coopyxeHuid. Korma 3To mpoucxomuTt, TO OOBEKT JydIle
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ONMMpaTh Ha MATEPUHCKYIO MOPOAY T.€. (PYyHIAMEHTHI NOJKHBI Mpope3aTh Kopy
BbIBeTpUBaHUsg. DyHAAMEHTHl MOXKHO ONMUPATh U HA KOPY BBIBETPUBAHUS, HO IS
ATOTO €€ CJENyeT YIPOYHATh KaKUM-IHMOO0 METOJOM TEXHHUYECKOW MeTuopanuu
I'PYHTOB.

OOopynoBanmne u Mmatepuaibl. [lnan pacnonoxenust ckBaxuH. CKajlbHbIE
TPYHTBI-CTPYKTYPhl €  JKECTKUMH KPHUCTAJUIMYECKUMHU  CBSI3AMH  (TpaHHT,
u3BeCTHAK). Kiaccel Bkitouaroniie B ce0si ABE TPYIIIBI TPYHTOB.

3aganusa

[Tpu BeIMOMTHEHUN PAOOTHI O BO3BEICHUH COOPYKCHHS Ha CKaJIbHBIX TPYHTaX
CJIEyeT YYUTHIBATh: a) CKaJIbHBIC TPYHTHI IIPH HEOOJBINNX HArpy3Kax HaIpUMeEp
OT TPAXKIAHCKUX 3JaHUM, MPAKTUUECKH Ha CKUMAIOTCS, HO IO/ IEUCTBUEM OYEHB
OONBIIMX HArpy30K M B TEUEHHE IJIUTEIBHOTO BPEMEHU OHU MOTYT MPOSBIATH
PEOJIOTUYECKUE CBOWCTBA;

0) M1 CKaJbHBIX TPYHTOB CIIOCOOHBIX K PACTBOPEHMIO B BOJE, HEOOXOIUMO
YCTAaHOBUTh  CTENEHb PACTBOPUMOCTH: _ TPYAHOPACTBOPUMBIE-  H3BECTHSKH,
JTIOJIOMUTBI, W3BECTKOBBIC KOHIJIOMEpPAThl M TIECUAHHUKH; CPEAHEPACTBOPUMBIE-
TUIIC, AHTUJPUT; JISTKOPACTBOPUMBIE- KAMEHHASI COJIb.

B) TPOYHOCTh CKAJIBHBIX TPYHTOB HM3MEHSCTCS B IIUPOKUX TMpeAeiiax
3aBUCUT OT TOTO HAXOATCS 3TH TOPOJIBI B BHUAC MOHOJUTA WJIH SIBIISTFOTCS
TPEIIMHOBATHIMU. TPEIIMHOBATOCTh CHMYKAET MPOYHOCTh CKaJbHBIX Mopoa. K
CHIDKCHHUIO TIPOYHOCTH BCEX MAarMaTHYECKHUX IMOPOJ MPUBOIUT HATWYUE CIOI, B
ocobeHHOCTH OWOTHTA. ba3ambThl OTIIMYAIOTCS BBICOKOW IIOTHOCTHIO (10 3-3.3
r/cM) u npodyHocThio Re 10 300-350 MITIA. OgHako MpOYHOCTH PE3KO MaaaeT y

0a3ajJbTOB C Hy3BIp‘{aTOﬁ TGKCTypOﬁ, IMOPUCTOCTb KOTOPLIX MOJKET COCTABJIATH 0
50%.

Conep:xanue oryera. B oTyeTe cinemayer oTpa3uTh 1edb pabOThI, MPUBECTH
KpaTKoe  TEeopeTH4YecKoe  OO0OCHOBaHME, Kilaccu(ukanmuu  TPyHTOB, W,
MIPOAHATIM3UPOBAB MPE/JIOKEHHBIE BapUaHThI Tpa)MKOB BO3BEJACHUH COOPYKEHUS
Ha CKaJIbHBIX TPYHTaX BO BPEMEHH, CIeaTh 3aKJIF0UEHUE O THIIE TPYHTOB.

[Tpu 3amuTe pabOTHI CTYACHT JOJDKEH MPEACTaBUTh OTYET ¢ OTBETUTH HA
BOIIPOCHI, MPEIOKEHHBIC MPEIOAaBaATEIIEM

KonTposbHbBIE BOIIPOCHI.

1.  Knacc ckanbHBIX TPYHTOB

2. CkallbHbI€ TPYHTBI-CTPYKTYPBl C JKECTKHMH KPHUCTAJNTHYCCKUMHU
CBSI3SIMU

3. JlucniepcHbIC TPYHTHI

4, Mep3nbie TpyHTBI

S. TexXHOreHHbIE TPYHTHI
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INNPAKTUYECKOE 3AHATHUE 7
I'VIMHUCTBIE I'PYHTBI, TECCOBBIE ITIOPO/bI, '"C/JIABBIE"
I'PYHTDBI

HeabO3HaKOMUTHCSI ¢ OCHOBHBIMU CBOMCTBAMH T'PYHTOB; B METOJAMYECKUX
YKa3aHUSIX TPUBOASTCA ONHCAHUS TIWHUCTBIX TPYHTOB, JIECCOBBIX MOPOJ,
"cnadbIx" TPYHTOB.

Teopernueckoe 000CHOBaHUE

I nunucmole — CBSI3HBIE TPYHTHI, COCTOSIIIUE U3 YACTHI] KPYITHOCTHIO MEHEe
0,005 MM, UMEIOUINX B OCHOBHOM 4YellyidaTyio opMmy, ¢ HEOOJIbIIONW MPUMECHIO
MEJIKUX TI€CYaHbIX YacTHll. B oTIWYuMe OT MEeCKOB TJIMHBI UMEIOT TOHKHUE
KaMWUISIphl U OOJIBIIYIO YJIETBbHYI0 TOBEPXHOCTh CONPUKOCHOBEHUS MEXKIY
yacTUIlaMU. Tak Kak TMOpbl TJIWHUCTBIX TPYHTOB B OOJBIIMHCTBE CIIy4acB
3aM0JIHEHBI BOJIOM, TO MPU MPOMEP3AHUU TIIMHBI TPOUCXOIUT €€ MMyYEHUE.

['nmuHUCTBIE TPYHTHI ACNATCS B 3aBUCUMOCTA OT YHMCIA TUIACTUYHOCTH
Ha 21uHbl (C COACpKAHUEM TIUHHCTHIX vactull Oonee 30%), cyerunku (10...30%)
u cynecu (3...10%).

Hecymass cnocoOHOCTh TJIMHUCTBIX OCHOBAHWM 3aBHCHT OT BJIAXHOCTH,
KOTOpasi ONpeaesieT KOHCUCTEHUHUIO TJIMHUCTBIX TpyHTOB. CyXas TJIMHA MOXKET
BBIJIEP’KUBATH JIOBOJIBHO OOJIBIIYIO HArPY3KY.

Tun rMMHUCTOTO IPYHTA 3aBUCUT OT YKCJIA INIACTUYHOCTH, PA3HOBUIHOCTD —
OT MOKAa3aTeJs TEKYYECTH.

Jléccosbie u n1éccoeudHbvle — TIMHUCTBIE TPYHTHI C COAEpKaHUEM OOJIBILIOTO
KOJIMYECTBA MbIJIEBATHIX YacTHI] (cozepkar 6onee 50% MbUIEBUAHBIX YaCTUI] MPU
HE3HAUUTEITLHOM COJIEP)KAHUH TIMHUCTBIX U M3BECTKOBBIX YACTHI[) U HATUIUEM
KPYIHBIX T1MOp (Makpomop) B BHJAE BEPTHUKAIBHBIX TPYyOOUYEK, BUIAMMBIX
HEBOOPYKEHHBIM IJ1a30M. JTU TPYHTHI B CYXOM COCTOSIHUM UMEIOT 3HAYUTEIbHYIO
nopuctocth - 10 40% wu o00Jagar0T JOCTAaTOYHOM MPOYHOCTHIO, HO TpHU
YBJIQKHEHUHU CIIOCOOHBI JaBaTh MOJ HArpy3kou Oombinue ocagku. OHU OTHOCATCS
K npocadounvim TpyHTaM (II0J] IEUCTBHEM BHEIIHHX (DaKTOPOB M COOCTBEHHOTO
Beca Jal0T 3HAYUTENbHYIO MTPOCA/IKY) U MPU BO3BEICHUU HA HUX 3[aHUN TPEOYIOT
HaJJIekKanlel 3auuThl OCHOBaHUM OT yBiakHeHUs. C OpraHM4eCKUMH MPUMECIMU
(pacTUTENBHBIN TPYHT, W, TOpd, OONOTHBIA TOPP) HEOAHOPOIHBI MO CBOEMY
COCTaBY, PBIXJIbl, 00JIaIAI0T 3HAYUTEIBHONU CHKUMAEMOCTHIO.

B kauecTBe €CTECTBEHHBIX OCHOBAHUU TOJ] 37aHUSI HENPUTOAHBI (IIpHU
YBIQKHEHUU TOJHOCTBIO TEPSAIOT MPOYHOCTh W BO3HUKAIOT OOJBIIME, YacTo
HEpaBHOMEpHbBIC, aepopManuu - mpocaaku). [lpu wucmons3oBanum Jnécca B
KaueCTBE OCHOBAaHUS HEOOXOUMO TPUHUMATh MEPHI, YCTPAHSIONTNE BO3MOKHOCTh
€ro 3aMavnBaHUsl.

CnaObiMH TIPUHSATO HA3bIBATH MOJIOJBIE (B TEOJIOTHYECKOM TMOHUMAHUHN)
HaHOCHI Pa3JIMYHOrO COCTaBa M T'€HE3KCa, KOTOPhIE HE MOJYUYHIH B €CTECTBEHHBIX
YCIIOBUSIX JOCTATOYHOTO yruioTHeHUus. [loHaTne cnabblii TPYHT B COBPEMEHHOMU
TEXHUYECKON JuTepaType TpakTyeTcs JAOBOJIbHO IUpoko. Ilo ycnoBusim
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oOpa3oBaHus U 3aJ€TaHus 3TU IPYHTHI MOKHO pa30UTh HA TPU IPYIIIIbI: MOPCKUE U
O3€pHBIEC OTJIOKEHHSI 00pa3yrolIre CIOUCTbIE TOJIIM (IIECKH, CYNECH, CYIJIMHKH,
[JIMHBI, OPTaHOTEHHbIE W MHUHEPAJIbHBIE WJbl); TOKPOBHBIE OTJIOKEHUS,
3ajieralone Ha IJIOCKMX YYacTKax, Ha CKJIOHaX M MOJ| CKJIOHamMu (TOp(hSIHUKH,
[JIMHUCTBINA DJIIOBUM  KOPEHHBIX IMOPOJ,, Pa3MOYEHHBIM Jécc, NentoBHaNbHbBIC
OTJIO)KEHMSI CKIJIOHOB, MPOJIIOBUII KOHYCOB BBIHOCA); TEXHOTEHHBIE OTJIOKECHHUS,
3asneratoniue B ¢gopMe OyrpoB, TEPPUKOHOB WIIM BO BIIaIWHAX penbeda, B OBparax,
Kappepax B Qopme KapMaHOB (TOpOJICKas CBalika, KyJbTYypHBIE CJIOU CTapbIX
TOpPOJIOB, OTBAJbl MPOMBIIIUICHHBIX OTXOJIOB, HAKOIUICHHS XBOCTOXPAHWJIHUII W
T.IL.).

Cnabble TPYHTBI OCOOEHHO IIMPOKO PACHpOCTpaHEHBI B pailoHax CeBEpoO-
3amaga CCCP, B HemaBHEM T€OJIOTUYECKOM TMPOILJIOM OCBOOOJMBIIUXCS OT
JICIHUKOBOTO MOKPOBA MOCJIETHET0 KOHTUHEHTAJIBHOTO OJICACHEHHS, B YCIOBUIX
M30BITOYHOTO YBJIAXKHEHUS U 3aTPYIHEHHOT'O CTOKA MOJ3EMHBIX M TOBEPXHOCTHBIX
BOJ. DTU TPYHTHI 00pa3yIoT 3aJI€KH Ha JIHE U 110 OeperaM MOpel u o3ep, B monMax
U JenbTax peK, Ha 3a00JI0YeHHBIX Bojopaszienax. CyMmapHas MOIIHOCTBH TOJII]
c1a0bIX TPYHTOB CpPaBHUTEIHHO HEBENHKA, 0ObIYHO He Ooyee 20—30 M; B psne
paiioHoB oHa gocturaer 50 m. Crnabbie TPyHTBI OOBIYHO BOJIOHACHIIIEHBI, UMEIOT
BECbMa BBICOKYIO BIQXKHOCTH (® > | ),00JbIIIYIO0 TOPUCTOCTh U BECbMa OOJIBIITYIO
C)KMMAeMOCTh; OHH UYBCTBHTEIBHBI K BO3JCHCTBHIO BHOpaluu © JIPYTUX
(baKTOpOB, CBS3aHHBIX CO CTPOUTEIHLHBIM IMPOU3BOICTBOM.

Ha Ttepputopum mHoOrmx ropoaoB ceepo-3anaga CCCP, B wacTHOCTH
Jlenunrpana, cnabple TPYHTBI PacCIpOCTPAHEHBI MOYTH TMOBCEMECTHO. 3MaHUS U
COOpPY>KEHHSI, TIOCTPOCHHBIE B 3TUX TOPOJax €Iie B JOPEBOIIOIMOHHOE BpeMs Ha
JICHTOYHBIX (yHIaMEHTaX W3 OyTOBOTO KaMHsI, a TAaKKe HAa KOPOTKUX JEPEBIHHBIX
CBasX, MOJYYWUIIM OCAJKH TMOpPSIKAa JECATKOB CAHTUMETPOB. Pa3BuTHe ocajku
MPOJI0JDKATIOCh B TEYEHHME MHOTUX JIET TOCHe 3aBEPIICHUS CTPOUTENbCTBA U
OOBIYHO TIPUBOIUIIO K TTOBPEXKICHUSM KIIAJIKH CTEH.

B ycnoBusix cinaObIx TpyHTOB COBPEMEHHBIE KPYITHOTIAHEIbHBIE KapKaCHbIE
W KHUPIUYHBIE JOMa BO3BOJST HA CBasX, KOTOPBIE MOTPYXKAIOT B TIJIOTHBIN
MOACTHIAIOIINKA TPYHT. JJTMHA Takux cBail 0ObIYHO cocTaBmsieT 9—15 M, a mox
HEKOTOPbIMU 3MaHusIMU — 32 M. OJHAKO W JUIMHHBIE CBAaW MO Py MPUYUH HE
rapaHTUPYIOT OT BO3MOXKHOTO Pa3BUTHS HEPABHOMEPHBIX OCAJIOK.

YerpoiictBO GyHIAMEHTOB B YCIOBUSIX CYIIECTBYIOIIEH 3aCTpOWKH Ha
CTa0bIX TIIMHUCTBIX TPYHTAX

CrnaOble TTUHUCTBIC TPYHTHI — TJIMHBI, CYTJIMHKH, CYIIECH, HIMCIOT BBICOKYIO
BJIQXHOCTh (® > 0,5), Oousbmiyto mopuctocth (e>1), moayns aedopmanuu
npumepHo 1 — 10 MIla, Huskyro Bopomnponuraemoctb. I[lpu Bo3aeicTBUM
BUOpaIMi  MPOYHOCTh JITHUX TPYHTOB  TOHWKAETCSA, T.€.  IPOSBISIIOTCS
TUKCOTPOMHBIE cBoWcTBA. Ocaaku 3/aHWN, BO3BEJICHHBIX HAa TaKHX TPYHTaX,
pa3BUBAIOTCS B TEUYCHHME JCCATKOB JIET M JOCTHTAlOT OOJBITUX Benu4yuH. B
palioHax ceBepo-3amajaa Hallel CTpaHbl PacIpPOCTPAHEHBI JIEHTOYHBIC TJIMHBI —
MO3JIHUE U TIOCIEJICTHUKOBBIE OTJIOXKEHUS TMPECHOBOJIHBIX OacceHOB. OTu
TPYHTBI UMEIOT XapakTEePHYIO (JICHTOYHYIO) TEKCTYpY; T.€. COCTOSAT M3 OOJIBIIOTO
YHUCJIa TOHKUX CJIOEB MIECYAHOTO ¥ TIIMHUCTOTO MaTepuasia, PUTMHUYHO CMEHSIOIINX
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JIpyr Opyra, TO3TOMY BOJONPOHUIIAEMOCTh TPYHTa 1O BepTHKAIH (TIOMEpeK
CIIONCTOCTH) 3HAYWTEIHbHO MEHbBIE, YeM TI0 TOpu3oHTaNMH. PacmpeneneHue
BJIQKHOCTH B TOJIIE JICHTOYHBIX TJIMH 3aKOHOMEPHO (pHC. 2): B CEpelrHE TOJIIH
BJIQKHOCTH 3aMETHO OOJIbIlle, YeM B MEPUPEPUMHBIX YACTAX, MOITOMY TPYHT Ha
ryouHe 2—3 M W Oojiee 3aMETHO cjlabee 3ajleraroliero y IOBEPXHOCTH.
JleHTOYHBIE TTIUHBI 00J1a/1at0T OOJBIION MYyYHHUCTOCTHIO TIPU TPOMOPAKUBAHUH.
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Pucynok 2 - KpuBas pacnpe/ienieHus BIaXXHOCTH B CIIOSIX CIIA0BIX U TMOACTHIIAIOIINX TPYHTOB (OCHOBaHHE
3maHus TocTHHALEI «Poccus» B JIeHHHTpaze)
1 — HaceIIHOH TpyHT (B3aMeH Topda); 2 — JICHTOYHbIE TIHHBI; 3 — MOPEHHBIH CYTITHHOK —
OTHOCHUTENBHO TJIOTHBIN TPYHT

Kpome Toro, 3Tv rimHbl 0COOEHHO YyBCTBUTENBHBI K MEPEMATHIO, T.€. PE3KO
M3MEHSIOT CBOMCTBA IPHU Pa3IMYHBbIX TEXHOJIOTHUYECKUX BO3AeucTBuUsAX. [loaTOoMmy,
KaK pekoMeHaoBan B cBoe Bpemsi b.J[. BacunbeB, mpu pa3paboTke KOTIOBaHOB B
ITUX TPYHTaX TpeOyeTcs TMPUMEHATh OCOObIe MEphl MPEIOCTOPOKHOCTH.
Pa3paboTka KOTIOBaHOB BO3Ji€ (PYHIAMEHTOB Ha JICHTOYHBIX TJIMHAX BeChMa
OIacHa.

JlomomHUTENbHBIE OCAAKU (PYHIAMEHTOB Ha JICHTOYHBIX TJIMHAX MOTYT OBITh
YUYTEHBl PACUYETOM IIPU NPOEKTUPOBaHMMU. [Ipr 3TOM, Kak ITOKa3bIBAa€T OIIBIT,
CIIElyeT WCIOJIb30BaTh pPE3yIbTaThl JIAOOPATOPHBIX HUCHBITAHWM, MpPUHUMAs
3HaueHUd  KodpduuueHta  CKUMAEMOCTH TpyHTa B  TOM  JMana3oHe
KOMIIPECCUOHHOM KPHUBOM, KOTOPBIA COOTBETCTBYET WU3MEHEHHUIO HAIIPSIKEHHOIO
COCTOSIHUSI OCHOBAHMS IIPU BO3BEAEHUN HOBOTO 3[aHUA.

JleHTOYHBIE TTTUHBI B OOJBIION CTENEHU MOABEPKEHBI MOPO3HOMY ITYUYEHUIO,
MO3TOMY TMpPU 3UMHEM MPOU3BOJCTBE pPabOT B KOTJIOBAHAX, BCKPBIBAIOIIMX
JEHTOYHbIE  [JIMHBI, HEOOXOAMMO  HAJEXKHO  YyTEIUISTh  CYLIECTBYIOIIHE
bynmamenTsl. JJis TpeAoTBpaIIeHUsT BBIAABIMBAHUS TJIMHBI HW3-TIOf] TOJOIIBBHI
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GyHIaMEHTOB  CTaphlX  JOMOB  CI€AyeT, KakK MpaBWIO, TMPUMEHSThH
TE€XHOJIOTUYECKHH IIMYHT, MOrpy»)aeMblii Ha 2—4 M HUXKE JIHA KOTJIOBaHA.

Eciu  crpoutenbHBI  KOTJIOBaH pa3palbaThbiBaeTCs HUKE  IOJOUIBBI
CYLIECTBYIOIIMX  (PYHIAMEHTOB, MPUMEHEHHE  OTPaXJAloIIero  IIIMyHTa
00s13aTENBHO.

CBau W IIIIYyHTHI JIETKO MPOHUKAIOT B JIEHTOYHBIE TJIMHBI, MO3TOMY
CyMMapHO€ JIMHAMUYECKOE BO3JICHCTBUE HA OCHOBAHWE OBIBAET CPABHUTEIHLHO
HEBEJIMKO. M3BECTHBI Claydaw, KOTJa [JIsi MPOXOJKH CJOSl JICHTOYHBIX TJIMH
TOMIUHON S5 M TpeboBanock Bcero 30—40 ymapoB MEXaHHYECKOTO MOJIOTA.
OpHako cBaW W IIITYHTHI, OMIDKANINE K CYIMIECTBYOMEMY QYHIAMEHTY, JOJKHBI
OTCTOSITh OT HETO HE MEHEE YeM Ha 2 M, a (pOHT CBaHBIX PabOT MOKEH OBITH
HaIpaBJIeH B CTOPOHY CYIIECTBYIOMHX (DYHIaMEHTOB.

[Ipu pa3paboTke NPOEKTOB (PYyHIAMEHTOB MPU HATUYUM JICHTOYHBIX TJIMH
HEOOXOJAMMO  HMETh  JIaHHbIE  JCTAJIbHBIX  M3bICKAHHUW,  JOCTOBEPHO
YCTaHABJIMBAIOIINUX TTYOUHY 3aJI0KEHHS MOJAOUIBEI (DYHIAMEHTOB CYIIECTBYIOIINX
3/1aHUH 10 BCEHl JTMHUU NMPUMbIKaHUA. Eclin B MaTepraiaXx U3bICKaHUI 3TU JTAHHbIE
OTCYTCTBYIOT, BO3MOEH BbIOp TrpyHTa. K mnpumepy, B JleHuHrpage Ha
yi. KyiiGeimea B 1978 r. mnpu pa3paboTke KOTJIOBaHa Jisi yCTPOMCTBa
dbyHmaMeHTa 3/1aHus 11eXa BO3JIEe 3aCEJICHHOT0 TPEXATAKHOTO JOMa B MOCIEIHEM
oOpa3oBanuck onacHele nedopmanuu. OKa3anock, 4TO 3TOT IOM COCTOSUT U3 JBYX
yacTeld pa3HOBPEMEHHOM NOCTPOWMKHU: B OJHOM YacTU MOAOIIBa (PyHIAMEHTOB
Obua 3armyOsnieHa Ha 0,5 M Oosbllie, 4eM NOJ ApYyrou, rae (QpyHIaMEHT MpHu
M3BICKAHUSIX OBUT BCKPHIT ImIypdoM. B pe3ynbraTe pa3BWICS BBIIOP TPYHTA,
YKUJIBLIBI OBLTM B CPOYHOM TIOPSIIKE BBICEICHBI U 37]aHKE pa300paHo, TaK KakK M3-3a
MOJTYYEHHBIX TTOBPEKACHUMN €ro KalUTAIbHBIA PEMOHT OKa3aJICsi HEBO3MOXKEH.

BooHachIIEHHBIE PBIXJIbIE TECKU (QJUTIOBUANIbHBIE, O3€PHO-MOPCKHUE U
JIpyrue) B YCIOBUSX CTAaTUYECKOTO HATPY>KCHHs HE TOJy4aroT OOJBIINX
nedopMaimii, MOATOMY OCaJKU 3JaHUM BBICOTOM, JO0 6—7 3Taxked Ha 3THX
rpyHTax oOOBIYHO HE UMEIT omnacHoro pa3Butus. OIHAKO BBIMOJHEHUE
CTPOUTEIBHBIX PabOT B HEMOCPEICTBEHHON OJU30CTH OT TAKUX 3JIaHUM MOXKET
CYIIECTBEHHO HW3MEHUTHh KapTuHy. Hampumep, B paiioHe bonbmoit OXTel B
Jlenunrpane B 1979 r. npu pa3paboTke KOTIoBaHA W 3a0MBKE CBail JBa 3/1aHUA,
MOCTpOMKU 60-X roJI0B MOJYYWIN CUIbHBIE TTOBPEKICHUS U3-3a HEPABHOMEPHOU
JIOTIOJTHUTEILHON OCAIKH BOJOHACKIIIECHHBIX IMTECKOB (pHC. 2).
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Pucynok 3 - 3ganue, nonyuuBlice aBapuitHbIC TOBPEKACHUS B pe3yibTaTe 3a0MBKH CBail B
COCE/IHEM CTPOMUTENbHOM KoTioBaHe (poto 1979 r.)

CBau, mnorpyxaeMble BUOPUPOBaHUEM WU 3a0UBKOM (MEXaHUYECKUM
MOJIOTOM, JHU3€JIb-MOJIOTOM) B PBIXJbIe BOJIOHACHIIICHHBIE TMECKH, JIOJHKHBI
pacroyiaraThCsi Ha JIOCTaTOYHOM YJIaJIeHUW OT CYIIECTBYIOMMX (YyHIAMEHTOB.
Uccnenosanus, npoBeaenusie BHUUT Com u I'TIN dyH1aMeHTIPOEKT, MOKa3alu,
yro Oe3omacHbIM sBisieTcs pacctostHue 20 M. bBoubliiee mnpubmmkeHue K
CYILLIECTBYIOLLEMY byHIaMeHTy Tpebyer MIPOBEICHUS CHEUATTbHBIX
BUOPOMETPUUYECKUX HMCCIECIOBAHUN TPU MPOBEICHUN WHKEHEPHO-TEOIOTUYECKUX
W3BICKAHUIN ¥ BUOPOMETPHUUECKOTO KOHTPOJIS B TIEPUOJ] CBAHHBIX PaboOT.

Ha yuactke, nmpuONMXKEHHOM K CYIIECTBYIOIIMM (YyHIaMEHTaM, YMECTHO
MPUMEHEHUE CBaif, MOTPYyKaeMbIX BJIaBJIMBAHUEM, a TaKKEe BHUHTOBBIX U
OypoHaOuBHBIX cBail. Pa3OypuBaHue MOJIOCTEN ISl yCTpoHcTBa OypOHAOWMBHBIX
CBaif, JaXxe MOJ TJIUHUCTBIM PACTBOPOM, B PBIXJBIX BOJOHACHIIMICHHBIX IMECKaX
OKOJIO CYHIECTBYIOIIMX (yHAAMEHTOB HeOe3onmacHo. B 3Tux ycnoBusix HauOosee
pallMOHAJIBHO TPUMEHEHHE CTaJbHBIX O00CagHbIX TpyO, OCTaBISIEMBIX B
CKBO)XHMHAX, U TMOJBOJAHOE OETOHMpOBaHHE O3 OTKAYMBAHMS BOJABI M3 IOJIOCTH.
Takoil Meron OBUT YCHIENIHO UCIONb30BaH B JIGHWHIpaae IpU yCTPOMCTBE
byHIaMEHTOB 3aHMs] TOCTUHUIBI «MOCKBa» B HEMOCPEICTBEHHON OJIM30CTH OT
paHee BO3BEICHHOW CTAHIMM MeETponoyinTeHa (mpoekT JIeHuHrpaackoro
ornenenus ' TIN OyHnaMeHTIPOEKT).

B BOJIOHACHINIEHHBIX PHIXJIBIX MTECKaX MPUMEHEHNE TIIyOMHHOTO BOIOOTIIMBA
IPY HAJIMYKM 3[JaHUN BO3JIE KOTJIOBAHA SIBJISIETCS HEXKEIIATEIbHOU MEPOU, TaK KaK
MOHWYKEHUE YPOBHS MOJ3EMHBIX BOJ Ha JJIUTEJIbHBIM MEPHOJI BPEMEHHU BbI3HIBACT
VIUIOTHEHUE TPYHTA U pa3BUTHUE JIOMOJTHUTEIBHON OCaaku. B cuiy 3TUX NMpUYUH
MPUMEHEHHUE TTOCTOSTHHBIX JIPEHAKHBIX YCTPOUCTB Ha 3aCTPOCHHBIX TEPPUTOPHSIX,
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INPpUBOAAIINEC K ITOHMIKCHHUIO YPOBHA IIOA3CMHBIX BOJA Ha HCCKOJIBKO MCTPOB,
HCIOITyCTHUMO.

OGopynoBanne W MaTepuajabl. VICXOIHBIMM JTaHHBIMH  SIBJISIFOTCS
pe3yJbTaThl XUMHUUYECKOTO aHajIK3a MOJI3EMHBIX BOJI.

3aganue

1.  PaccuutaTh pacmpeneneHre BIQKHOCTH B TOJIIE JEHTOYHBIX TJIMH
(puc. 6.1): B cepeauHe TOJIIIM BIAKHOCTD 3aMETHO OOJIBbINE, YeM B IEpU(PEPUIAHBIX
4acTsX, HO3TOMY TPYHT Ha TiyOuHe 2—3 M 1 0oJiee 3aMeTHO ciabee 3aIerarolero
y TIOBEPXHOCTH.

Conepxxanue oT4yera.

B oruere crnemyer orpa3uth: 1elb pabOThl, KPaTKOE TEOPETHUYECKOE
000CHOBaHUE, pe3yIbTaThl pacIpeiesIeHUs BIAXKHOCTH B TOJIIIIE JICHTOYHBIX TJIHH.

[Ipu 3amuTe pabOTHl CTYIEHT JOJDKEH MPEACTaBUTh OTYET U OTBETUTH HA
BOIIPOCHI, MPE/IJIOKEHHBIE MPETIO1aBaTEIEM.

KoHTpoJbHBIE BOIPOCHI.

1. BotoHackIIeHHbIE PBIXJIBbIEC IECKU
2. JleHTOYHBIE TJIMHBI
3. KpuBast pacmnpenenenmsi BIQKHOCTH B CIOSX  CIA0OBIX |

MOJCTWIAOIINX TPYHTOB

IMNPAKTUYECKOE 3AHSATHE 8
NHXEHEPHO-TEOJIOT'MYECKHUE OCOBEHHOCTH
TEXHOI'EHHBIX 'PYHTOB

Heab. HM3yunTh MHTEHCMBHOCTb M XApPAaKTEP M3MEHEHHU B IPUPOIHOU
reoJIOrnYecKoi 00CTaHOBKE, KOTOPbIE OYAYyT 3aBUCETh KaK OT BUAA MHKEHEPHOTO
BO3JICUCTBHS, Takh OT HEKOTOPbIX OCOOEHHOCTEM caMoil TeOoJOruYecKon
00cTaHOBKH. B yKkazaHUsAX MPUBOASTCS OCOOEHHOCTH MHKEHEPHO-TEOJOTMYECKHX
TEXHOT'€HHBIX TPYHTOB

Teopernueckoe 000cHOBaHHE

EctectBenHast reosiornyeckas OOCTaHOBKAa CTPOUTENBCTBA B OCBOEHHBIX
YEJIOBEKOM paiioHaxX Bcerja B TOW WJIM HMHOW CTeneHu wu3MeHeHa. OcoOeHHO
panvKalbHble HM3MEHEHHS CBS3aHBI C TOpPHBIMH  paboTamMH, KpPYIHBIMU
TMAPOTEXHUYECKUM W TOPOJCKMM CTPOUTEIBCTBOM. YCJIOBUSA OSKCIUIyaTaluuu
CYLIECTBYIOIIMX COOPYKEHUM W BO3BEJACHWS HOBBIX B TaKHX palioHax
CKJIAJIbIBAOTCA M3 COBOKYIIHOCTH INPUPOAHBIX YCJIOBUM M YCIOBHUH, CO3aHHBIX
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YEJIOBEKOM B IIPOLECCE CTPOUTENICTBA M BO3ZHHUKAWOIIMX B  PE3yIbTaTe
B3aUMOJICMCTBUSL MHXKEHEPHBIX COOPYXKEHUM C TEOJIOTUYECKOU  CPEIOM.
NHTEHCUBHOCT, M XapakTep MU3MEHEHHMHM B MPUPOAHOW TE€OJOTHYECKOHU
00CTaHOBKE, OYEBUAHO, OYyT 3aBUCETh KaK OT BHUJA MHKEHEPHOTO BO3/IEHUCTBUS,
TaKl OT HEKOTOPBIX OCOOCHHOCTEH caMoM reojiornueckor ooctaHoBKkU. [losTomy
SBJICHUSI MCKYCCTBEHHOIO HW3MEHEHHUsI JTOM OOCTaHOBKH, T.€. HWHXKEHEPHO-
TeOJIOTUYECKHE  SBJICHUS, OTJIMYAIOTCS OYEeHb OOJBIIMM Pa3HOOOpa3HUEM.
OcTtaHoBUMCST Ha TeX SBJICHHUSIX, KOTOPhIE BO3HUKAIOT TIPU pa3pabOTKe
MECTOPOKACHUNTIONE3HBIX HCKOTIAEMBIX OTKPBITHIM WIIH MTOA3EMHBIM CITIOCOOOM.

ot SIBJICHUS HA3bIBAIOTCS TOPHO-TE€OJIOTUYECKUMH.
C mpoBefeHHMEM TOPHBIX BBIPAOOTOK IMEPBHYHOE HANPSHKCHHOE COCTOSIHUE U
YCJIOBHUSI PAaBHOBECHUSI FOPHBIX MOPOJI B MAaCCHMBE HapyIIaeTcs. ITO MPOUCXOIUT B
pe3yJbTare nepepaclpeciacHus HANPsHKEHU, TPUBOISAIINX K MOSBIECHUIO 04aroB
KOHILIEHTpallMU HaNpsDKeHWM B OJHUX MecTax M ocjabiieHuto B Jpyrux. B
YCIOBUSIX ~ HEOJHOPOAHBIX B OTHOLIEHUH  CTPYKTYPHO-MEXAHUYECKHUX
XapaKTepUCTUK MAacCCHUBOB IIOPOJ KapTUHA IMepepaclpeneieHus HanpsHKeHU!
MPEACTABIIACTCS 3HAYUTENIBHO Oonee CJIO’KHOM.
B HOBOIl 00CTaHOBKE HAINpPSHYKEHHOTO COCTOSIHMS, BBI3BAHHON MPOBEICHUEM
BBIPAOOTOK, TOPHBIE MOPOJIbI ACPOPMUPYIOTCS TEM HMHTEHCHBHEE, YeM HIDKE HX
nokaszarenu npoyHocTu. [Ipu Hamuymu BOJIKU3U BRIPAOOTOK (B UX KPOBJIE) BHICOKO-
MPOYHBIX MOPOJ OHM OYIYT MOJJAEPKUBATHh BEC BBIMICICKAIINX MTOPOJ, U, TAKUM
00pa3oM, aKKyMyJHpOBaTh OOJBIIKE 3amachl IOTEHIIMAJILHOM  SHEPTUU
neopmupoBanusi nopoi.l'opHO-reosiornyeckre  SBJICHUS TPU  MOJ3EMHBIX
paborax. JlepopmManuuBCIEACTBUE HAPYLIEHUS €CTECTBEHHOIO HAMPSKEHHOTO
COCTOSIHUSI MAaCCUBA MPUIIPOBEICHUN TOPHBIX BHIPAOOTOK MOTYT MOSIBUTHCS Cpa3y
e TIOCJIe MPOBEACHUSBBHIPAOOTKH HIIA K€ MO0 MCTEYCHUH HEKOTOPOTO BPEMEHHU,
HEO0OXOAMMOr0 JUIsi 00pa30BaHUsl 3HAYUTEIHHOTO MPOJIETa BHIPAOOTKH, pa3BUTHE
HeoOpaTuMbIX nedopmaruii (SIBIECHUS MOI3YUYECTH U PelaKCallii) TOPHBIX MOPOJT
Y U3MEHEHHS COCTOSTHUSAH CBOMCTB CaMUX TOPHBIX MOPOJ B PE3YJIbTAaTE U3MEHEHU
MEXaHUYECKUX YCIOBHIIEPOPMUPOBAHUS, MPOUCXOIAIIMX IO MEpEe pa3BUTHUS
TOPHBIX paboT, a TaKkKe THAPOTEOJIOTHYECKON O0OCTaHOBKHM, CTEIIEHU
BBIBETPEJIOCTHU MMOPOA U T.1.

BOJBIIMHCTBO TOPHO-TEOJOTUUECKUX SIBICHUM TPU TOA3EMHBIX padoTax
MPEACTABIIAIOT COOOM pe3ynbTaT NEUCTBUS CHJI TOPHOro naBiieHud. [logunHenHoe
3HAYEHUE HUTPAIOT TOPHO-TEOJOTHYECKHE SIBICHUS, BO3HUKAIOIIUME B PE3YJIbTATE
BO3JIEUCTBUS CHJI (DUIBTPAIIMOHHOTO JaBieHus. K mepBoil rpymme OTHOCSTCS
CABWKEHHS TOPHBIX TOPOJI, MTyYEHUE MOPOJI, OT>KUM, TOPHBIE yAapbl U BHE3AITHbIE
BBIOPOCHI YIJIsl M Ta3a U HEKOTOPBIE JpYyrue siBJICHUS. SABIeHUs PUIbTpallmOHHOTO
BBHITIOpA, MPOPHIBA TTOA3EMHBIX BOJ U IUILIBYHOB, Cy((HO3MOHHOTO pa3MbIBa MOPOJT
U HEKOTOpbIE JAPYrH€ COCTABJISIOT BTOPYIO TPYyHIy TOPHO-T€OJIOTUYECKUX
SIBJICHUI,IPUPOJIa KOTOPBIX OblIa oxapakTepu3oBaHa paHee. CABMIKEHUE TOPHBIX
mopoJ, — OTO CIOXHBIM U MHOTOCTAIUNHBIA  mporeccaeGopMupoBaHus
MoPadOTaHHBIX TOPHBIMH BBIPAOOTKAMHU TOJII TOPHBIX mopoia.Hauwmnasce ot
BBIPDAOOTKM, OHHM PpPa3BUBAIOTCA BO BCEW  TIOKPHIBAIONIICH  TOJIH, U
MOTYT JOWTH JI0 TIOBEPXHOCTH, BBI3BAB IIJIABHOE €7[BA 3AMETHOE MPUTHOAHHE WU
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K€ 3HAYWTENbHBIC, HEPEAKO pEe3KWe U HepaBHOMEpHbIe nedopmaiuu,
COIIPOBOXIAOIINECS 00pa3oBaHUEeM TpellrH U o0pymeHusmMu. O6IacTh MacCUBa,
NpUIIeANas B IBWKEHUE, 00pa3yeT 30Hy caBkeHU. Bmaguna, oOpazoBaBmiasics
Ha MMOBEPXHOCTHU 3E€MJIU, Ha3bIBACTCSI MYJIBJION CABMIKCHHsI. YTJIbl HAKJIOHA JIMHHMA,
OTPaHUYUBAIONINX 30HY CABHKCHHSI OT HETPOHYTOTO MacCHBa, MMEHYIOTCS yTIIaMH
capwkeHns. OYeHb BaXHBIMHU DJIEMEHTAMHU CIBIDKEHUS SBJISIOTCS HamOOJIbIIEe
OCelaHWe MO0, BEIIMYMHA HAWOOJBIIETO TOPU3OHTAIBHOTO CIABIDKCHHUS Cmax W
HanOOJBITUN HAKJIOH MyJbAbl mmax.[lydenre ropHbeIX mopoj HaOmomaeTcs Ha
OypOYTOJIBHBIX  MECTOPOXKIACHHUSIX,MECTOPOKIACHUAX  KAaMEHHOTO YIS W
aHTPAaIUTOB. B pe3ynbTate TMMydeHUsST YMEHBIIACTCS TIOMEPEYHOE CEUYCHHE
BBIPAOOTKM, HAPYIIAIOTCS KpEIUIEHWEe W IIMaxTHhie NyTh. MHorma rtopHas
BBIpA0OTKA MOJTHOCTBIO 3allOJHSETCS Mydalleicss mopoaoil. M3BecTHbI ciyuyau
3aKpBITHSI MAXTHl M PyJHUKA W3-32 HEBO3MOXXHOCTH WJIM HEIEIecCO00pa3HOCTH
NOJIZIepKaHUsT BEIPa0OTOK B CHJIBHO TMydYammuxcs mopojax. IlydeHue B THTUIHOM
BUJIC TIPOSBIAETCS B IUIACTUYECKUX TJIMHUCTBIX TOpPOJax, OO0IalaroImx
HE3HAUUTEIbHBIM  CHEIUICHMEM W BHYTpeHHUM  TpeHueM. Ho  Ha
3HAUUTEIBHBIX TIIyOMHaxX paszpabotok (mo 1000 M u Oojee) oTMeyaeTcss MHOTIA
MOJBW)XHOCTh TIOPOJI TIOYBBI, OTJIMYAIOIIMUXCS 3HAYUTEIBHOW TMPOYHOCTHIO U
OTHOCSIIUXCS K TPYyINIE MOJYTBEPJbIX U JlaXXe TBEPIbIX MOpoA (TIUHUCTHIC
CJIAHIIBL,IJIOTHBIE W TPOYHBIC apTHJUIATHI U ajeBpoiiuThl). OIHAKO TaKOTO poja
nedopMarii  MOpOJ; TMOYBBI HUMEIOT (U3UYECKYI0 MPUPOIY, OTIWYHYIO OT
(GU3UYEeCKOW TPHUPOABI SIBJICHUN IyYCeHHs TIACTHYCCKUX TIWHUCTBIX TIOPOJ, H
MO3TOMY JIOJDKHBIOBITH OTHECEHBI B OCOOYIO TPYINTY TPOSBICHUNA TOPHOTO
naBieHus. boprba ¢ HHMHBEACTCS B OCHOBHOM C IPUMEHEHHEM IPOYHBIX,
YKECTKHUX W 3aMKHYTBIX KpereH, a TakyKe BEIOOPOM TaKUX TEXHOJIOTHIECKUX CXEM U
Croco0oB pabOT, KOTOphIe OOECMEYMBAIOT MAaKCUMAJIbHOE CHUKEHHE TOPHOTO
JaBleHusi, OBICTpOE  MPOBEJAEHUE U KPEIUICHHE  TOPHBIX  BBIPAOOTOK.
OTXUM TOPHBIX TOPOJ M TJIACTOB YTJisl. DTH SBJICHUS HAONIOMAIOTCS B CIydasXx,
KOT/Ia B KPOBJIE IJIacTa Pa3BUTHI MOPOJbI, OMyCKarole mporud 6e3 BUAMMOTO
HapYIIEHUs CIUIONIHOCTH, WM K€ TMOPOJIbI, OMYyCKAIOIINECS KPYMHBIMU OJIOKaAMHU.
OTXUM HayuHAETCS CO CJabbIX MPOCIONKOB yrisg wid mopoiasl. [Ipodnbie
MOPOHBIC MPOCIION U BKJIFOUYECHHS, HATIPUMEP B YTOJIBHOM IIJIACTE, PE3KO CHIKAIOT
OT)KUMaeMOCTh. CHIDKAIOT OT)KUMAEMOCTh M clla0ble TTOpo sl KpoBiau. OUeBHIHO,
YTO OT)KMMAEeMOCTHU OYJyT CIIOCOOCTBOBATH BCE (DAKTOPHI, MOBBIIIAIOIINE TOPHOE
naBieHue Ha 3aboi. U3 ropHo-reosiorndeckux (pakTopoB HAMOOJbIIEE BIUSHUE
HAOT)KMM  YIUISI  OKa3blBaIOT: CHCTEMa  pa3pabOTKM W JJIMHA  JIaB,
B3aMMOPACIIONIOKEHNEIaB M CKOPOCTh WX MPOJBUTAHUSA, CIOCOO YIpaBiICHHUS
KpoBjeil. Mcrmonb3ys BausHAE 3THX (DAKTOPOB, Ha MHOTHX IIIaxTaxX JOOHIHCH
3HAYUTEIHLHOTO TOBBIIEHUSTIPOU3BOICTBA TPYyIa MPU 3apyOKe yTJisl.

O6GopynoBanne wu marepuaiabl. (CXEMbI,IOKA3bIBAIOIINE  MOPSIOK
pPacroJIOKEHUSI CKBAKUH Ha TpodUIie M PacCTOSHUE MEXKTY HUMHU, AIbTUTYIbI
YCThEB  CKBaXWH, TJOyOWHBI 3a00€B CKBOXHH W  BCKPBITUS  KPOBIHU
cTpaturpau4ecKux  TOPU30HTOB, JIaHHbBIC XUMHUYECKOTO  COCTaBa M
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MHUHCpAJIN3alli TIIOA3CMHBIX BOJA W HHTCPBAJIbI HX 0T6opa, YCPTCIKHBIC
MNPHUHAOJIC)KHOCTH, KAJIBKYJIATOP.

3aganue

1. [TocTpouTh reosiornueckuii Npouis N0 UMEIOITUMCS JaHHBIM:

a) Ha JIMHUM YpPOBHA MOpPS B TOPU3OHTAIBHOM Maciutadbe mnpodus
OTJIOKHUTh PACCTOSTHUE MEX Ty CKBaXXHHAMH Ha MPOQuJIe C FoTa Ha CEeBep;

0) OT TIOJYyYCHHBIX TOYEK B BEPTUKAILHOM MACIITa0€ OTIOKUTH AIbTUTYIBI
YCTbEB CKBAXKUH U OIPEICIIUTD MOJ0KEHUS YCTHEB;

B) COCIAWHWB IUTABHOW JIMHUEW YCThS CKBAXHWH, TOIy4alOT perabed
MMOBEPXHOCTH 3€MJIU;

I) OT YCThS IO BEPTUKAIA OTJIOXKHUTHh TIYyOWHBI CKBOXHH M TOJYYHTH
MOJIOKEHUE 320051 CKBAYKUHBI,

1) Ha CTBOJIbBI CKBaXMH HAHECTH IMOJOXKEHUE TPaHUIl IIACTOB, TOYKHU
BCKPBITHS BOJOHOCHBIX IIJJACTOB U TOUYKU BCKPBITHUS PA3pbIBHBIX HAPYIICHUN;

€) TMPOBECTH JMHUHU Pa3phIBOB (€CIM OHU HMEIOTCS), a 3aTeM T'PaHUIIbI
cTpaturpaduyecKux Mo apa3eaeHH.

Coaepsxanue oTuera. B oTuere cieqyer oTpa3uTh Leidb pabOThl, IPUBECTU
KpaTKOe TeopeThYeckoe OOOCHOBaHWE, TaOMUIbl (akThUyeckoro marepuana (y
MPEToAaBaTesi), MOCTPOCHHBIA THAPOTCOXUMUYECKUN MPOQHIb, pacCUnTaHHBIC
3HAYEHHs TeHEeTHYeCKNX Kod(pduumentoB u tumbl Boa 1o B. A. Cynuny B Buze
Tabaums! 18.

Tabnmuma 18 — I'enernueckue kodduiuents! Bog o B. A. Cynuny

Home | UntepBan | Bospact | I'enernueckue kodddurments! (mo CynuHy Tun
pCcKB. |, M rNa*+rK/ rClI" | (rNa*+rK)—rCl" /rSO,~ | rClI'—(rNa*+rK)/ BOJIBI 110
rMg?* Cynuny

[Ipu 3amuTe pabOThl CTYACHT JIOJDKEH MPEACTaBUTh OTUYET U OTBETUTH HA
BOIIPOCHI, IPEIOKEHHBIE MPEIOAABATEIIEM.

KoHTpoJibHBbIE BOIIPOCHI.

1. EctecTBeHHas reonornueckas 00CTaHOBKA CTPOUTENILCTBA

2. NHTEHCUBHOCTD M XapaKTep U3MEHECHUIN B IPUPOAHON I€OJI0TUUYECKOU
00CTaHOBKE

3. OTXUM TOPHBIX TIOPOJI U MJIACTOB YIJIS

4.  Yto CIyXUT OCHOBOW [JIi COCTABJICHHS] THJIPOTCOJIOTHYECKUX M

TUAPOXUMHYECKUX MpoQuieii?
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INPAKTUYECKOE 3AHATHUE 9
NMHXEHEPHO-I'EOJIOI'MYECKHUE UCCJIEJOBAHUA ITPH
PA3BEJIKE U PA3PABOTKE MECTOPOXJIEHUH IMOJE3HBIX
HNCKOITAEMBbIX

Heab. PaccMoTpeTs M 3aKkpenuTh 3HAHUA O (PU3UKO-TeOTpadUIECKIX
YCIIOBHUSIX B palioHaX CHe(Tera3oMaTepuHCKHUMH TOPOJaMH, KOTOPBIE HMEIOT
OONBIIIOE  3HAUEGHHWE IS TOPHBIX paboT, OCOOEHHO TIpH  pa3paboTKe
MECTOPOKIACHUI MIOJIE3HBIX HCKOTIaeMBbIX OTKPBITHIM CIIOCOOOM.

Teopernuyeckoe 000CHOBaHME

DaKTOphl, OKA3bIBAIOIIUE BIUSHUE HA WHKEHEPHO-T€OJIOTUYECKUE YCIOBUS.
B cBsizu ¢ pocToM 00BEMOB Te0JIOTOPA3BEIOYHBIX PabOT HAa MECTOPOKICHUSIX
TBEPJBIX MOJIE3HBIX HCKOMAEMbIX, a TaKXKE€ YBEIMYECHHEM TJIyOUH pa3BeAKd U
pa3pabOTKH  MECTOPOXKJIEHUW BO3HUKAET HEOOXOAMMOCTh B  IOBBIINIEHHBIX
TpeOOBaHMSIX K  H3YYEHUIO WX  HMHXKEHEPHO-TEOJIOTMYECKUX  YCIOBHM.
WNuxenepHo-reosioruyeckue  paboOThl  MpU  pa3BEIKe  MECTOPOXKICHUMN
BBITIOJHSIOTCS. C  LEIbI0  OLUEHKHM  HMHXEHEPHO-TEOJOTMYECKUX  YCIOBUU
MECTOPOKIACHUI I 000CHOBAHHUS YTBEPKICHUSI 3a11aCOB MOJIE3HOTO UCKOIAeMOT0
B ['K3 u npoekTupoBanus ropHeix padot. Ha ocHOBe MHXEHEPHO-TEOJIOTHUYECKOTO
W3Y4YEHUS] MOTYT OBITh BBIOpAHBI ONTHUMAJIbHBIE MPOCKTHBIE PEIICHUS, B CBSI3U C
YyeM 3aTpaThl HAWHXKEHEPHO-TEOJIOTMYECKUE pPabOThl OMPABABIBAIOTCS MpPU
CTPOUTENILCTBE U IKCIUTyaTallMi KapbepOB U MIAXT.

JI1s1 BBIMOJIHEHMS] TOCTABJICHHOM IIEJIM Ha MECTOPOXKJICHHUSIX HEOO0XO0IUMO
u3y4yaTb T€ MNPUPOAHBIC YCIOBUS ((PaKTOphI), KOTOpPHIC OMNPEICTSIOT YCIOBUS
ctpoutenbcTBa. K  HHUM  OTHOcATCS — (u3MKO-reorpaduyeckue  YCJIOBHS,
re0JIOTMYECKOE CTPOEHUE, TUIPOre0JOrHYECKUEe YCIOBUS, TE€OKPUOIOTHYECKas
o0CTaHOBKA.

®uzuko-reorpayecKue yCIOBUS pailoHa MECTOPOXKICHUS HMEIOT
OONBIIIOE  3HAUEHHWE IS TOpPHBIX pPaboOT, OCOOEHHO TIpu  pa3paboTKe
MECTOPOXKICHUIN MOJIE3HBIX MCKOMAEMBbIX OTKPBITHIM CIIOCOOOM.
Kmumar. Ilpu HameuaeMol OTKpPBITOM pa3pabOTKE MECTOPOXKICHUS BaKHOE
3HAQYCHUE HUMEIOT KOJIMYECTBO M HMHTEHCUBHOCTH aTMOC(HEPHBIX OCAJIKOB, HX
CYTOUHBIE MAaKCHMYMbI, TeMIepaTypa BoO3jyXa, MpeoOsaaaroliee HampaBieHUE
BETPA,pEKUM HAKOIUICHUS! M CXOJa CHEXHOIo IOKpOBa, IIyOMHA CE30HHOTO
MpoMeEp3aHus U OTTauBaHus Nopo. Penbed paitoHa onpenessieT yciaoBusl BEACHUS
TOPHBIX PabOT M HA3EMHOTOCTpOUTENhCTBA. Hampumep, B pailioHaX C TOPUCTHIM
penbedoM CTPOUTENBCTBO YACTO 3aTPYAHEHO M3-3a Pa3BUTUS ONOJI3HEH, 0OBAJIOB,
CeJIeH U Mp.

PacturensHbIil MOKPOB BakeH Kak (pakTop TeEIio- W BiarooOmeHa. B
COUETAaHWU C JAPYrUMH (PaKTOpamMu OH OKa3bIBaeT BIUSHUE HA HWHKEHEPHO-
reOJIOTUYECKUE CBOWCTBA TOPOJ, 3alleralonuX OJM3 MOBEPXHOCTH M Ha HX
npomep3anue. uIpoornyeckre yCciaoBUSI BeCbMa CYLIECTBEHHbI B Ciyyae
PaCIOJIOKEHUSIMECTOPOKICHHS OJTM3 TTOBEPXHOCTHBIX BOJOTOKOB, KOTOPHIE MOTYT
BBI3BATh MOBBIIIEHHYIOOOBOIHEHOCTh TOPHBIX BHIPAOOTOK.
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['eonornueckoe crpoenue. B uucio reonorndyeckux BaxxHEHIINX (aKTOPOB
BXOJST: TEO0JIOTMYECKass CTPYKTypa MECTOPOXKIEHHUS, JHUTOJOTUYECKUA U
nerporpapuyeckuii coctaB Mmopoj, uX (aruanbHas W3MEHUYHUBOCTb, YCIOBHS
3anieraHus(SipPyCHOCTh MacCHMBa TOPHBIX MOPOJ, TIIyOMHA 3aJieTaHus] U MOIIHOCTb
M0JIE3HOTOMCKOMIAEMOT0) ¥ TEKTOHMYECKasi HapyIIEHHOCTb.

NHxeHepHO-reoIornuecKue YCIOBHS 3aBUCT OT CIEAYIOIUX (GaKTOPOB:

1. ¢Qusuko-MexaHWYECKUE CBOWCTB TOPHBIX TOPOA M  TOJIE3HOTO
MCKOMIAeMOr0 B 3aBUCHUMOCTH MX OT IPOIECCOB BBIBETPUBAHUSA, T€OTEPMUIECKUX
MPOIIECCOB,[TyONHBI 3aJI€TaHUS;

2. HEOJHOPOAHOCTH IMOPOJ B MACCHBE M HAJU4YHME€ B HUX MOBEPXHOCTEU
OCJIa0JICHHSI Pa3JIMYHOTO TEHE3UCA;

3. COBpeMEHHBIX (PU3UKO-TEOIOTUYECKUE SIBICHUN (KapCT, OIOJ3HH,
cy(do3usi, MHOTOJICTHSISI MEP3JIOTa U Ap.);

4. CeiCMUYHOCTHU paiioHa;

5. HanuuMs B TpelesaX MECTOPOXKIEHHUS IOpPOJ, XapaKTePU3YIOIIUXCS
0COOOHEONIAroNpPUsATHBIMU ~ CBOMCTBaMHM  (MCTUHHBIE IUIBIBYHBI U Jp.);0.
HANPSHKEHHOTO COCTOSIHUSA MacCUBOB MOPO/I.

I'mpporeonoruueckue ycioBusi. OCHOBHbBIE (PAKTOPBI: XapaKTep U CTENEHb
BOJIOHOCHOCTH TIOPOJI, KOJIMYECTBO M MOLIHOCTbh BOJOHOCHBIX TOPHU30HTOB, HMX
(buIbTpAIIMOHHBIE CBOWMCTBA, YCIOBUS MUTAaHUS U JpEHa)Xa MOJ3EMHBIX BOJ U UX
CBSI3b C MOBEPXHOCTHBIMHU BOJAOTOKAMH, BETMYUHBI THIPOCTATUIECKOTO JaBIICHUS,
CTENEHb U30JISIIIUU MOJE3HOTO NCKOMMAEMOI0 BOJOYITOPHBIMU TOJIILAMU U AP.

Tunuzamms MECTOPOKACHUN TT0 HHKEHEPHO-TEOJIOTUIECKUM YCIOBHSIM

K uHXeHepHO-T€OJIOrMUeCKUM SIBICHUSM TPU TOPHBIX pabOTax OTHOCSTCS:
OMOJBHK OOPTOB H OTKOCOB KapbepoB, OOBallbl, MPOPBIBBI IUIBIBYHOB,
cypdo3ruoHHbBIE SBICHUS, MyYCHHUE JIHA KapbepoB U Jip.B MOA3eMHBIX TOPHBIX
BBIPAaOOTKaX MOTYT BO3HHUKATh: JAedopMaliMi TOPOJa B CTEHKaxX W Ha 3aboe
HIAXTHBIX CTBOJIOB, IyY€HUE MOPOJI B MOUBE BHIPAOOTOK,C/IBUKEHUE U OOpYILIEHUE
nopol B KpoBlle, TOpHbIe ynaapel u Jp.B obnactsix pacnpocTpaHeHus
MHOTOJIETHEMEP3JIBIX TOPOJI: Iy4YeHHE, NPOCAAKH, TEUYEHHE, pPaCTPEeCKUBAHUE
OpOA U JIp.

Jis Toro, 4ytoObl YYecTb BCIO CIIOKHOCTh HHKEHEPHO-T€OJOTHYECKUX
YCIOBUM TIpU pa3pabOTKE MECTOPOKIEHUN TMOJE3HbIX HCKOMAEMBIX JIOJKEH
OLICHUBATHCS KOMIUIEKC MPUPOIHBIX (DAKTOPOB, KOTOpHIE OyAyT BIMATH Ha ITH
yciioBus.I maBHEHIIMMU U3 3TUX (PAKTOPOB SBIIAIOTCS:

l. WHXEHEPHO-TeOJIOTUYECKHNE TPYNMbl TMOpoA (CBSI3HBIE, HECBSI3HBIC,
MOJIyCKaJIbHBIE, CKaJIbHbIE);

2.  TEKTOHWYECKasHApyIIEHHOCTh  TOPOJ, WX  TPEIIMHOBATOCTb,
BBIBETPEJIOCTD, 3aKaPCTOBAHHOCTD;

3. XapakTep 0OBOJIHEHOCTH MOPOJI, BEIMUYMUHBI THAPOCTATUYECKUX HAIMIOPOB,
KodhpurreHTs GUIBTpaIU TOPOI;

4. puznKo-MexaHNUECKHUE CBOICTBA MOPOJI.

[Io CHOXHOCTM  HMHKEHEPHO-TEOJIOTUYECKUX  YCIOBUM  BBLACISAIOTCA
CJIEIYIOLME KAaTETOPUHN: MTPOCTBIE, CPEHEN CII0KHOCTH, CIIOKHBIE.
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[IpocTeie  HMHKEHEPHO-T€OJIOTMYECKUE  YCJIOBUA  XapaKTepHbl A
MECTOPOXKACHUM, CJIOKEHHBIX HEOOBOJHEHHBIMA HECBSI3HBIMU WJIH TBEPIO
IJIACTUYHBIMUCBSI3HBIMU  TIOPOJIaMU, 3aJIETalOIIMMK  BBIIIIE MECTHOro 0Oasuca
9pO3uH; c1ab0 OOBOJHEHHBIE U CJIa00 BBIBETPEIBIMH, CJIa00 THUCIOLMPOBAHHBIMU
MOJIYCKAJIbHBIMUTIOPOJAaMU ¥ MAaCCHUBHBIMU CKaJIbHBIMU TOpojamu.Pa3paboTka
MECTOPOXKICHUI MPOCTOM I'PYIIIBI CIIOKHOCTH HE BBI3BIBAETPA3BUTHUSI HHXKEHEPHO-
Te0JIOTUYECKHUX SIBJICHUU, OCJIOXKHSIOUTUX BEJICHUE TOPHBIX
pabor.

MecTopoxkIeHUs CPETHEN CIIOKHOCTH MHAKEHEPHO-TEOJIOTUYECKUX YCIOBUI
MIPEICTABIICHBI OOBOAHEHHBIMH HECBSI3HBIMU M CBSI3HBIMH TIOpoAaMu. BenmmunHbI
TUAPOCTATUYECKUX HamopoB He mpeBblmaoT 100 M. HecBsi3Hbie MNOpPOABI
XapakTepu3yTcs KodddunrertTamu GuasTparuu He 6omee 1 mM/cyT. ITO MOTYT
OBITh MOJIyCKaJbHbIE TUCIOLUPOBAHHBIE MOPOJbI BHIBETPEbIC M TPEIIMHOBATHIE,
MEPEKPBITHIE CBEPXY ONMUCAHHBIM BBIIIE KOMIUIEKCOM IMOPOJI; CKAJIbHBIE TIOPOBI C
HAJIMYUEM30H JpoOJIeHUs U 3aKkapcTOBaHHOCTH. [Ipu pa3padoTke OyayT BOZHUKATH
WHKCHEPHO-TCOJIOTUYECKUE  SIBJIICHUS, OCJIOXHsIomuUe padoTel. Tpelyrorcs
MEpOIPUSTHUS, HaIlpaBJICHHBIC Ha MOBBIIIEHUE
ycTOMYMBOCTH NOPOoA.Cl0KHBIE MHKEHEPHO-TEOJIOTHYECKHUE YCIOBUS XapaKTEPHBI
JUI.  MECTOPOXKIEHUM, MO0 TEO0JOTMYECKOMY CTPOCHHIO CXOXHMX C  BBIIIE
OMMCAaHHBIMU, HO BMEIAIOIIUE MOPOAbl XapaKTEPU3YIOTCS BBICOKOH (parmanbHON
W3MEHYUBOCTBIO, TUJpOCcTaTHYeCKUMU Hamopamu Oosiee 100 m. OcymurtenbHbIC
MEpONPUSITAS  3aTPyAHEHBI B CBSI3U CO ciaboi  BOJOOTAAYEH  MOPO/I.
[Ipu pa3paboTke TaKUX MECTOPOXKACHUNH OYyIyT BO3HHMKATh WHTCHCUBHBIC
WH)XEHEPHO-TEOJIOTUYECKUE SIBJICHUS, B CBA3M C 4YEeM TPEOYIOTCA 3alllUTHbHIC
MEpONPUSITHS, BIUIOTh JI0 OTBOJA PEK.

OGopyroBanne u MaTepuasbl. TaOIWYHBIC JTaHHBIC IJIs OIPEACICHUS
(hbU3UKO-MEXaHUYECKHUE CBOMCTBA IMTOPOI.

3aganus

Onumure:

l. WHXEHEpHO-TeOJIOTUYECKUE TpPyNIbl MOpoAd (CBSI3HBIE, HECBSI3HBIC,
MOJIyCKAJIbHBIE, CKaJIbHbIE);

2.  TEKTOHMYECKAasHAPYIIEHHOCTb  MOpPOJA,  MUX  TPEIIMHOBATOCTD,
BBIBETPEJIOCTh, 3aKaPCTOBAHHOCTB;

3. xapakTep 0OBOJHEHOCTH MOPOJ], BEIMYHUHBI THIPOCTATUYECKUX HAIMOPOB,
K03 puIeHTs PUIbTpauu NOpos;

4. pu3MKO-MEeXaHUYECKHUE CBOMCTBA MOPO/I.

Conep:xanue oT4yera.

B oruere cnemyer orpasuth: 1eidb pabOThI, KPATKOE TEOPETHUECKOE
000CHOBaHHE, OMHUCATh HHXXECHEPHO-TEOJIOTHYECKHE YCIOBHH IIpH pa3padOTKe
MECTOPOXKIACHUM TOJE3HBIX MCKOMAEMbIX W KOMIUIEKC MPUPOJHBIX (haKTOPOBIIISA
OLICHKM YCTOWYHUBOCTHU PA3JIUYHBIX TPYHTOB.
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HpI/I 3allUTe pa6OTBI CTYACHT AOJDKCH NPEACTABUTbL OTUECT W OTBCTUTHL Ha
BOITIPOCEKI, IMPCIIOKCHHBIC ITPCII0AaBaTCIICM.

KoHTpoJibHBIE BONPOCHI.

1. @®akTOphl, OKA3bIBAIOIINE BIMSHHEC Ha WHXCHEPHO-TEOJIOTUYCCKUE
yCIIOBHS.

2. Ot xakux (haKTOPOB 3aBUCAT HHKEHEPHO-TCOJOTHUIECKUAEC YCIOBUS

3. Tunuzamust  MECTOPOXKIACHUH MO0  WHXKCHEPHO-TEOJIOTHICCKUM

YCIIOBUSM
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MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIIN
@enepaibHOe rOCYIaPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpeKIeHUue
BhICIIEr0 00pa30BaAHUSA
«CEBEPO-KABKA3CKHWM ®EJEPAJIbHbIA YHUBEPCUTET»

METOIUYECKHUE YKA3ZAHUSA
10 OPraHU3alHU U MPOBEIEHUI0
CcaMOCTOSITEJIbHOM padoThI

«I/IH)KeHepHLIe H3bICKAHUA B prﬁol'lpOBO)IHOM CTPOUTECJIBCTBE»

J1s1 CTyAeHTOB HampasieHus noarotosku 21.03.01 HedrerazoBoe neno
HanpaBJIEHHOCTh (Tpoduiib) «CoopyKeHHUE U PEMOHT OOBEKTOB CUCTEM
TpyOONIPOBOITHOTO TPAHCIIOPTA

Craspomnons 2026
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Metoanyeckne peKOMEHAAUHM TMpeJHasHayeHbl Uil CTyAeHToB By3a «CeBepo-KaBkasckuii
(benepanabHbI YHUBEPCUTET
Lenn MeTOIUYECKUX PEKOMEHAALINI:
1. MeTtoandeckoe COMPOBOXAEHUE IMpollecca BBEIACHUS M pealu3alud TpeOOBaHUMA
®DenepanbHOTO rOCYJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapTa Bhicuiero odbpasoBanus (mamnee GI'OC
BO), nomomp nipu pazpadboTke pabounx yuyeOHBIX MPOrpaMM AUCUUILIMH U MPO(ecCHOHaIbHBIX MOAYIEH

oOpa3oBarenbHOU iporpammel (nanee OIT).

2. Co3nmanne B 00pa3oBaTEIbHOM YUPEXKICHUU Y4eOHO-METOIMYECKOrO OOeCTeueHHUs

O6p330BaTCHI)HOFO rnpounecca.

MeTtoaudeckne peKOMEHIAINH OTPEACISIOT CYITHOCTh CAMOCTOSITENIbHOW paOOTHI CTYACHTOB B

By3e, €€ Ha3HAYEHNE, IUTAHNPOBaHKE, (POPMBI OPraHU3aLNN 1 BHJIBI KOHTPOJIS.



Conep:xanue

1. HopmaTuBHOe o0ecrieueHne caMOCTOATeIbHOM padoTel B ®I'OC BO.
2. Ha3HaveHue U BUABI CAMOCTOSITEILHOM padoThI CTYI€HTOB.

3. KoHTpoJb caMocTOATEBLHONH PadoThl CTYAeHTOB MpenoaBaTeIsMH.
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1. HopmaTuBHoe o0ecnieueHne camocTositeabHol padorsl B PI'OC BO

1.1. ®I'OC pazgen: «TpedoBanus k ycioBusM peanuzanun Ol»:

— TpeboBanus kK 00s3aTEIIPHOMY MUHUMYMY COJIEpKaHUs 00pa30BaTeIbHON MPOrpaMMBbl
MOJATOTOBKH CHELHMAINCTA, K YCIOBUSAM €€ peanu3alud U CPOKAM €€ OCBOCHHS OIPEHEISIOTCA
HacTOSIIMM (eIepaIbHBIM TOCYAaPCTBEHHBIM 00Pa30BaTEIbHBIM CTaHIaPTOM;

— OCHOBHasi oOpa3oBarenpHAasi NporpaMMa TOJATOTOBKH CHEIHAIUCTa COCTOHUT U3
JTUCIUTIIIMH  OOIIEHAYYHOTO W MPOPECCHOHAIBHOTO IUKIIOB, COCTOSIIIMX W3 0a30BOH U
BapHATHBHOW YacTel M TUCIUILUIMH IO BBIOODY;

— MakKCUMaJlbHBI 00beM yueOHOW Harpy3Kd CTyACHTa ycTaHaBiIHBaeTcsi 54 yaca B HEHAEINIO,
BKITFOYAs BCE BHJIBI ayTMTOPHON M BHEAYIUTOPHOMU (CAaMOCTOSATENBHOM) yueOHOH paOOTHI.

Bo Bpemsi caMocToSTENEHON MOJITOTOBKK 00yYaroNuecs JOKHBI OBITh 00ECIIeUSHBI JOCTYIIOM K
cetu MHrepHer. Peammzanmsi o0pa3oBaTenbHOH MNpPOrpaMMbl TOATOTOBKH —CIIEHUATUCTA JOJDKHA
o0ecreynBaThCsl JOCTYNIOM KaXJOro CTyldeHTa K OubnauoreunsiM ¢oHmam u 0azaM IaHHBIX,
dopMHpPYEMBIM IO TIOJHOMY TMEPEYHI0 JUCHUIUIMH O0pa3oBaTeNIbHOW MPOrpaMMbl W3  pacueTa
o0ecried4eHHOCTH yuyeOHUKaMH M y4yeOHBIMHU mocoOusimu He MeHee 0,5 9K3eMIuisipa Ha OJHOTO CTYJCHTA.
bubnuoreka By3a NODKHA HMMETh JOCTAaTOYHOE KOJMYECTBO COBPEMEHHBIX YUYEOHHKOB M y4EOHBIX
nocoOuii Mo BCeM IMKJIAM JUCHUIUIMH W TOCTOSHHO BOCIIONHATBCS HAyYHOW IJUTEpPaTypord W
MEPUOIMUCCKIMHU U3TaHUSIMU HedTerazoBoro npoduis

O6BeM BpeMeHH, OTBEACHHBIN Ha BHEAYIUTOPHYIO CAMOCTOSTENBHYIO paboTy, HAXOIUT
OTpayKCHHUE:

. B paboyeM y4eOHOM IUTaHE — B IIEJIOM IO TEOPETUYECCKOMY OOYUCHHIO, KaXKIOMY W3
[UKJIOB TUCIIUTUINH;

° B paboYnx mporpamMmax y4eOHBIX AUCIUIUIMH [UKIIOB JUCIUIUIAH C paclpeaeleHneM 110
pasnenam WM KOHKPETHBIM TEMaM.

2. HazHaveHmne U BUBI CAMOCTOAATEJILHOM PadOThI CTY/ICHTOB.

CamocrosTenbHast paboTa MPOBOJUTCS C ENBIO:

[ ] cucreMatTusanuuu u 3aKpCHHeHI/Iﬂ HOHy‘-ICHHLIX TeOpeTI/I‘-ICCKI/IX 3HaHPII>'I 158 HpaKTI/IHCCKI/IX
YMEHUH CTYJICHTOB;

. YIIIyOJIeHUs U PACIIUPEHUS TEOPETUICCKUX 3HAHUM;

. dbopMHpOBaHHsT YMEHHI HCIIOJIBb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIIMIO U CIIEUAIBHYIO TUTEPaTypy;

° Pa3BUTUA T1O3HABATCIIbHBIX CIIOCOOHOCTEH ¥ aKTHBHOCTH CTYACHTOB: TBOp‘ICCKOﬁ
MHUIOHUATHUBBI, CAMOCTOATCIIBHOCTHU, OTBETCTBCHHOCTH, OPraHU30BaHHOCTH,

o (I)OpMI/IPOBaHHC CaMOCTOATCIBHOCTHU MBIIJICHUSA, CIIOCOOHOCTEH K CaMOpPa3BUTHUIO,
COBCPHICHCTBOBAHUIO Y CaMOOpPIraHu3alu,

. dopMupoBaHUs TIpakTHUecKnX (0O0mEey4eOHbIX M MPO(pECCHOHANBHBIX) YMEHUH U
HaBbIKOB;
. Pa3BUTHUIO UCCIIEIOBATEILCKUX YMEHHH.

B yae6HOM miporiecce OV BBIACISIOTCS JBa BHJIA CAMOCTOSATENBHOM paboThI:



AN

AyauTOpHas No AUCUMNAUHE,
MEXKANCLMMNIMHAPHOMY KYpCY

BHeayauTOpHas no AMcumMnanHe,
MEXKANCLMMNIMHAPHOMY KypCy

BbINONHAETCA Ha Y4EBHbIX 3aHATUAX,
oA, HernocpeacTBEHHbIM
PYKOBOACTBOM Npenoaasatens v no
€ro 3aaHunio

BbINOIHAETCA NO 3a4aHUI0
npenogasartens, Ho bes ero
HenocpeACcTBEHHOrO y4acTus.

50

BreayauropHasi camocTosTenbHas paboTa - IulaHupyemMasi yueOHasi, yaeOHO-HCClIe0BaTebCcKas,
HaYYHO-UCCIIEIOBATENbCKasl padoTa CTYACHTOB, BBHIMOJIHsIEMasi BO BHEAYIUTOPHOE BPEeMs IO 33aHUI0 U
IIPY METOIMYECKOM PYKOBOJICTBE IIPEIIoJaBaTeisi, HO 0€3 ero HemoCPeACTBEHHOTO yJacTusl.

3. KoHTpoJIb cCaMOCTOATENbHOM Pa00ThI CTYAEHTOB NPeNnoJaBaTe/JIAMH.
KonTponb camocTosiTensHOM pabOTHI CTYIEHTOB TIPEyCMaTPHUBAET:
COOTHECEHHE COJIepKaHMsI KOHTPOJIA C IeTAMHU 00yUeHHUS;

00BEKTHBHOCTh KOHTPOJIA,

BAJIMJTHOCTDH KOHTPOJIA

MIpeJIoJIaraeTcsi IpOBEPUTH);

© o N o g ~ w b oRE

A o e
w npnoE o

(cooTBeTcTBHE

MPEeIBABISIEMBIX ~ 3aJlaHUH  TOMY,

IuQdepeHInanuo KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPUAIIOB.

DopMbl KOHTPOJISI CAMOCTOSITEJIbHOI padoThl
[IpocMoTp 1 IpoBepKa BBHITIOIHEHUS] CAMOCTOSTENILHON paboThl MpenoJaBaTesieM.

CaMOHpOBCpKa, B3aMMOIIPOBCPKA BBIIIOJIHECHHOTO 3a/1aHUs B I'PYIIIIC.

OO6cyxkeHue pe3ynbTaToB BHIIOJIHEHHON paO0Thl HA 3aHATHH.

TectupoBanue.

ITuceMenHslit onpoc.

VYcTHbIH ompoc.

WnnuBuayansHOe cobeceioBaHue.
Konnoksuym.

OT4et 0 mpoaenaHHON paboTe.

3amuTa peepaToB MK KypcoBOH paObOThI.

TBOpueckuit KOHKYpC.
WuTepHeT - koHbEepeHun.

Kontponpsnas pabora.

4qTo
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KpuTepun oneHkn pe3yJbTaTOB CAMOCTOATEIbHON PadoThI
KpurepussMi OIIEHOK pE3yJIbTaTOB BHEAYIUTOPHON CaMOCTOATEILHOW pabOTHl CTYACHTA
SBIISAIOTCS:

. YpOBEHb OCBOCHHS CTYJICHTOB Y4EOHOTO MaTepHala;

. YMCHHS CTYJICHTa UCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUS TIPH BBITIOJTHCHUU TPAKTUYCCKUX
3a1a4;

. ¢dopmupoBanue Habopa W3 OOMIEKYJIBTYPHBIX W TPO(GECCHOHANBHBIX KOMIETEHIINI

OyIyliero crenuanicTa;

. YMEHHS CTyJeHTa aKTHBHO HCIIOJIB30BaTh JJIEKTPOHHBIE 00pa3oBaTeNbHBIE DPECYpCHI,
HAXOAWTH TPeOYIONIyrocs HH()OPMAIINIO, H3ydaTh €€ U MPUMEHSITh Ha TPAKTHKE;

. 000CHOBAHHOCTb U YETKOCTb U3JIOKEHHUS OTBETA;

. odopmiieHne MaTepraia B COOTBETCTBHHU C TPEOOBAHHUAMHU;

. YMEHHUE OPUEHTUPOBATHCS B IOTOKE HH(OPMALIUH, BBIAEIATH [NIABHOE;

. YMEHHE 4YETKO CGOpPMYJIHpOBaTh MNpOOJIeMy, HPEAJIOKHB €€ PpEIICHHE, KPUTHYECKH

OIICHUTH PCUHICHUEC U €0 MOCJICACTBUAA,

° yMEHHE TI0Ka3aTh, MPOAHATM3UPOBATh AJIBTEPHATUBHBIE BO3MOXXKHOCTH, BapHUAHTHI
JICHCTBHI,
. yMeHHe ¢(hOPMUPOBATH CBOIO MO3UIIHMIO, OIICHKY U apIyMEHTUPOBATH €¢.

Conepixanue BHeayIHTOPHOIi CaMOCTOATEIbHOMN
AeATeJbHOCTH CTYAeHTOB
Metoandeckre yKa3aHus IJIs1 CTYICHTOB 10 BBIIIOJIHEHHUIO CAaMOCTOSITEIbHOM PabOTHI:
1. IToaroToBKa K JEKLHIM
2. [loaroroBka K MpakKTHYECKUM 3aHSITUSIM



