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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ooopena st peanm3armu B 2023 - 2024
y4eOHOM TroJly Ha 3aceanuu kadenpsl ['eonorun, MapKieinaepcKoro aena u 000TameHus

[Iporokom or 20 1. Ne

3aB. kadenpoii I/I.A.?pI/ImI/IH

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena it peanmsarmu B 2024 - 2025
yueOHOM rony Ha 3acenanuu kadeapsr ['eonorum, MapKImenaepcKoro aea u 00orameHus

[Iporokom or 20 . Ne
3aB. kadenpoit N.A. I'pumiun

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0penHa it peanu3aiuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl ['eonorun, MapKIenaepcekoro aena u o0orameHus

[Iporokom or 20 1. Ne

3aB. kadenpoit I/I.A.?pmm/m

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 o1o0peHa Jutst peanm3armu B 2026 - 2027
y4eOHOM ro1y Ha 3aceqanuu Kadeapel [ 'eonorun, MapKIienaepceKoro aena u 0o0oTameHus

[IpoTokomor 20 . Ne

3aB. kadenpoit I/I.A.?pmm/m

Paboyas nmporpamma nepecMoTpeHa, 00CyxIeHa 1 0100peHa s peanusarmu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kadeapsl ['eonorun, MapKenaepceKkoro aena u o0orameHus

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I/I.A.?pmm/m

Paboyas nmporpamMma nepecMoTpeHa, 00CyxIeHa 1 o100peHa s peanusauu B 2028 - 2029
y4eOHOM roJly Ha 3aceqanuu Kadeapsl [ 'eooruu, MapKIeiaepeKoro jiena u 00orameHus

[Ipotokom ot 20 r. Ne
3aB. xadenpoit N.A. I'pumun




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)
[Tonyuenue 3HaHUN IO OCHOBHBIM I'€OMEXAHMUYECKHUM IIPOLIECCaM, IPOUCXOISIINUM IIPU
OTKPBITON M TIOJJ3€MHOM T'€0TEXHOJIOTHH B CTIOCO0AaM YIPaBJICHUS HMHU.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

JucuuninuHa YrnpaBieHUE COCTOSIHUEM MAcCHBA B YCJIOBUSIX OTKPBITBIX TOPHBIX padOT
BXOJUT B YaCTh y4eOHOTO MiaHa GOPMUPYEMYIO YUYACTHHKAMHU OOpa30BaTEIbHBIX OTHOIICHUM
00pa3oBaTeNbHON IPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMs  (YMEHHUs,  BIJIAJICHUS),
cOpMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTUINH/ TPAKTHK:

I'eosorus

I'oproe npaBo

be3onacHocTh BeieHHs TOPHBIX PabOT

OTkpbiTas pazpaboTka MECTOPOXKACHUMN MOJIE3HBIX HCKOTIAEMBIX

TeopeTnueckas MEXaHUKa

TexHonorust u 6€30MacHOCTb B3PbIBHBIX Pa0OT

OCHOBBI T€OMEXaHUKHU

Mapxkmeiaepckue paboThl MpU OTKPHITOW pa3pabOTKe MECTOPOXKIECHUU TMOJIE3HBIX
HCKOIAeMBbIX

[IpuknagHas MexaHHuKa

ConpoTHBIEHNE MAaTEPUATIOB

3HaHus (YMEHUs, BJIAJICHUs ), TIOJTYYECHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HEOOXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUTLTUH/TIPAKTHK:

[IpounsBoicTBEHHAS - MPOU3BOCTBEHHO- TEXHOJIOTHYECKAs] TPAKTHKA

Cnewxkenus u neopManuy 3eMHON TOBEPXHOCTH

MOoOHUTOPHHT CIBYXEHHH 1 1ehopMarinii, reoJMHAMUYECKUE TTOJTUTOHBI

[IpousBoicTBEHHAs - HAy4YHO-HUCCIIeA0BaTeNbCKas paboTa

BeimonHenue, mNOATOTOBKA K  MpPOUEAYpEe 3allMThl M 3alUTa  BBITYCKHOU
KBATM(UKAIIMOHHON pabOThI

[ToaroroBka k caaue U caava rocy1apCTBEHHOIO SK3aMEeHa

[IpounsBoacTBEHHAS - MPEAIUILIOMHAS IPAKTUKA

Mapkiuielinepckoe obecrieueHue 6€30acHOCTH BeICHHUS TOPHBIX padoT

3 KomnereHuuu odyuyarierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pe3ynbrare ocBoeHUS MUCHMIUIMHBI (MOAYIs) «YTpaBiIeHUE COCTOSHUEM MAacCHBa B
YCIOBUSAX OTKPBITBIX TOPHBIX paboT» oOydaromuiics MTOHKeH 00JaAaTh CleIyIOIUMU
KOMITETEHIIMSIMU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

[IK-1 CnocoGeH BBINONHATh MHKEHEPHO-T€OJE3MUECKUE H3bICKaHUS, MJIAHHUPOBATh Pa3BUTHE
TOPHBIX PabOT, OCYIIECTBIATH MapKIIEHAEPCKUNH KOHTPOJb COCTOSHUSI TOPHBIX BBIPAOOTOK,
3IaHUM COOPYKEHUH M 3€MHOM NOBEPXHOCTHM Ha BCEX ATamax OCBOCHMS M OXpaHbl HEAp C
obecrneueHreM MPOMBIILICHHOM U 9KOJIOTHUeCKON 0€30IaCHOCTH

IK-1.1 CocraBisieT IpOEKThl MPOU3BOJCTBA MAPKIIEHAEPCKUX U I'E€OIE3MYECKUX
paboT, OCYIIECTBIISIET KOHTPOJIb 3 BBIIOJHEHHEM U3bICKATEIIbCKUX paboT

I1K-1.2 [Inanupyer pa3BUTHE TOPHBIX PabOT W KOHTPOJIMPYET COOTBETCTBUE
(haKTHUECKOT0 Pa3BUTHS TOPHBIX pabOT NPOEKTaM M KaJIEHAAPHBIM IUIaHaM




IK-1.3

OOGO0CHOBBIBAET U HCIIOJIB3YET METO bl TEOMETPU3AIIMH U TPOTHO3UPOBAHHUS
pa3MelleHus NoKa3aTeae MECTOPOKACHUS B IPOCTPAHCTBE

[1IK-1.4

AHanu3upyer W TUNHU3UPYET YCIOBUSA pa3pabOTKU MECTOPOKIACHUI
IIOJIE3HBIX UCKOIIAEMBIX JUISl UX KOMIIJIEKCHOTO MCIOJIb30BaHUs, BBIIIOJIHSIET
pa3JIMYHBIE OLICHKH HEAPOIIOJIb30BAHUS

IIK-2 Crocoben

BBIIIOJIHATh ~ MapKILIEHJepCKOo-Teoe3ndueckie  paboThl,  ONPENEIATh

IMPOCTPAaHCTBCHHO-BPEMCHHBIC XAPAKTCPHUCTUKU COCTOSHUA 3€MHOM MNOBCPXHOCTHU W HEAP,
TOPHO-TCXHUYCCKUX CUCTEM, ITIOJA3CMHBIX U HA3CMHBIX COOPY)KGHI/If/'I u OTO6pa)KaTI) HH(i)OpMaLII/IIO
B COOTBCTCTBUU I[GflCTBVIOHH/IMI/I HOPMAaTHUBHBIMHU JOKYMCHTAMU

[1K-2.1

Hcnonp3yeT 3akoHBI MU MHBIE HOPMATHBHBIE MPABOBBIE aKThl B 00JACTH
re0JIOTMYECKOT0 U3y4EHHUs, UCTIOIB30BAHUS U OXPAaHBI HEJP U OKPYXKaIoIen
Cpenbl; HOPMATUBHBIE TPABOBBIE AKTHI, PYKOBOJIAIIWE, METOIUYECKUE U
HOpPMaTUBHBIE MaTepHabl, KaCAIOIINECs ACSITEIbHOCTH MapKIIEHAepCKOM
CIIY)KOBI;

[1K-2.2

OcymiecTBisieT HEOOX0IMMbIE MapKIICHIEPCKHE KaMepalbHbIe U IOJICBBIC
paboThl, 0hopMITSIET TPOU3BOACTBEHHYIO TOKYMEHTAIIUIO U OTYETHOCTh

[K-2.3

Hcnonb3yer  reomH(GOPMAIMOHHBIE  CHCTEMbl  JUISIL  BBITTOJIHCHUS
MapKIIEHIepCKUX padoT

[1K-2.4

¥YcTanaBnuBaeT NPUTOJHOCTb I'€0/1€3MUECKOT0 000PYI0BaHUs U IPHOOPOB K
pabote




4. CTpyKTypa, 00b€éM U coep:KaHue T CIUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI cOCTaBlsieT 3 3a4eTHbIX eaunuil 108 akaja. dacoB, B TOM

qHce:
— KOHTakTHas pabora— 91,9 akaj. 4acos:
— aynutopHas — 90 aka. 4acos;

— BHeayauTopHas — 1,9 akaj. 9acos;

— camocTosTenbHas padbora — 16,1 akas. 9acos;
— B opMe npakTuiIeckoit moarotopku — 0 aka. gac;

dopma aTTeCcTaluy - 3a4ET

AynuropHast I =
o | xoHTaxTHas pabora E E dopma TeKyILEero
S Bu KOHTpOJIS
Pa3nen/ Tema § (B axaz. yacax) E 2 A . P Kon
g 3 O | camocToATENBHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xommerenin
O 2 & paboThI MPOMEKYTOTHON
it nmab. | mpakr. | 3 aTTeCTAIMN
eK. 8
3aH. 3aH. | &
1. VmpaBneHue COCTOSHHEM
MacCHBa TOPHBIX MTOPOJT
IK-1.1,
IK-1.2,
1.1 Beenenne. OcHOBHBIE 2 I1K-1.4,
TIOHSITHS. I1K-2.1,
[K-2.2,
I1K-2.3
CaMOCTOSITENIbHOE MK-1.1,
1.2 daxTophl,
U3yUYCHHE I1K-1.2,
OKa3bIBAIOLINE BIMSHHUE HA N .
JIOTIOJTHUTENTLHON YCTHBIW OIPOC [K-1.4,
pa3BuTHE 7 6/21 2 .
U OCHOBHOM (cobecenoBanue) [K-2.1,
nedopMaIOHHBIX
HIPOILECCOB Ha KAphepax JIUTEPATYPHI 110 [K-2.2,
P JTUCLIUTLITIHE [K-2.3
CaMOCTOSITENBEHOE
o g:syqezme oi YCTHBIHN OIPOC U IIK-1.1,
MIOJTHUTENBHOM
1.3 OcHOBHBIE METOJBI A 1 OCHOBHOI 3alura [K-1.2,
OIpeeeHIs HPAKTHIECKON [IK-1.4,
. 7 16/61 2 JIUTEPATYPHI 110
YCTOMYMBOCTH MU HE paboTe IK-2.1,
puOOPTOBOrO MacCUBa 7 Z];bIHOJIHeHI/Ie, [K-2.2,
MK-2.3
MPAKTHIECKUX
pabor
CaMOCTOSITEIILHOE I1K-1.1,
HA3YYEHUE I1K-1.2,
14 Knaccugpukanus y1 N .
R — 60DTOB 8 6/411 o | AOMONHUTENbHOM YCTHBIW OMPOC [K-1.4,
P P A OCHOBHOM (cobecenoBanue) I1K-2.1,
Kapbepa
JIUTEPATYPHI 110 [K-2.2,
JIUCLUIUINHE [1K-2.3
CaMOCTOSITENEHOE
n3ydeHre
. MK-1.1,
0OITO €JIbHO N
2 I;I (J)]CH;OTB;;I;I 1 YCTHBIN OIMPOC U I1K-1.2,
1.5 CnocoObl ykperieHus 3alUTa [K-1.4,
8 15/41 6 JIUTEPATypHI 110 N
MaCCHBOB TOPHBIX TTOPOJ HCLILTIHE MPAKTUICCKON I1K-2.1,
I];LIHOJ'IHCHI/IC, paboThI [K-2.2,
MK-2.3
MPAKTHIECKUX
pabot




CaMOCTOATCIIBHOC

u3ydeHue MK-1.1,
Hozlogf;(j:;;; o YCTHBIH OIIpPOC TIK-1.2,
16 HMuctpykrusbie u 4 11/5,6| 4,1 | nurepaTypbl O | 3amuTa KypCOBOTO TIK-1.4,
HOpPMaTHBHBIE JOKYMEHTHI IIK-2.1,
JIUCLIMILINHE, MPOEKTA IK-2.2
BBITIOJIHEHHE HK-Z. 3’
KypCOBOT'O '
MPOEKTA
HUrtoro no pazaeny 36 54/21,61| 16,1
HUroro 3a cemectp 36 54/21,61| 16,1 3a4ér
HTtoro mo qUCIHUILIMHE 36 54/21,6 16,1 3a4eT

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX  BUJIOB  y4eOHOM paboOThl B KauecTBE
00pa3oBaTeNbHBIX TEXHOJIOTUI B MPENOIaBaHUU JAUCIHUILIMHBI UCTIONB3YIOTCS TPAJUIMOHHAS U
MOJYJIBHO - KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

Ilepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM U (OPMHUPOBAHHE OCHOBHBIX
IIpEJICTaBICHUH 110 KypCy BO3MOXKHO € MCII0JIb30BaHUEM MYJIbTUMEIUNHOTO 000PYAOBaHMSL.

Jlekuuu MHpOXOIAT B TPAAULMOHHOW ¢opMme, B (opme JNeKIUI-KOHCYIbTalMi U
npoOseMHbIX Jieknuid. TeopeTmdyeckuid Martepwan Ha NPOOJEMHBIX JICKIHSX —SBISIETCS
pe3yabTaTOM YCBOCHHUS MOJYYeHHOW HMH(OpPMAIMM TMOCPEICTBOM IOCTAaHOBKH IPOOIEMHOTO
BOIIpOCa W IOMCKa IyTed ero pemeHus. Ha jexnusx — KOHCYNIbTalUsAX U3JI0)KEHHE HOBOTO
MaTtepuajga COIpPOBOXKIAETCS TIOCTAHOBKOW BOIIPOCOB U AMCKYCCHEHN B MMOMCKaX OTBETOB Ha 3TU
Bonpockl. [Io BO3MOXXKHOCTM HEOOXOJMMO MCIIOJIb30BaTh MEXIUCUUIUIMHAPHOE O0ydyeHue —
HCIO0JIb30BAHNE 3HAHUM U3 pa3HbIX oOsiacTell, X rPyNIUPOBKA U KOHILEHTpalUs B KOHTEKCTE
KOHKPETHOW pelraeMou 3aJauH.

[Ipn npoBeneHUM NMPAKTUYECKUX 3aHATHH BO3MOXHa cienymomas (gopma oOydyeHHs -
coBMecTHasi paboTa B Maibix rpynmax (2-3 cryaenra). OCHOBHAs 9acTh 3aJaHUi BBITOJIHSIETCS
Ha MPAKTUYECKUX 3aHATHIX.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCs
[Ipencrasneno B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA /I POBeAeHU NPOMEKYTOUYHOH aTTecCTAlMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHue AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

Pomanpko E.A. T'eomexaHwka MOI3EMHON pa3pabOTKH MECTOPOKIACHHM TOJIE3HBIX
uckomaeMbix: yueb. mocobue / E.A. Pomanbko. MarHuTOropck: u3a-B0 MarHuTOTOpPCK. TOC.
texH.yH-Ta uM. [ .. Hocoga, 2016. 129c.

VYnopaBiieHue TeOMEXaHWYECKMMHU IIpolleccaMu MIpH  pa3paboTKe MEeCTOPOXKIECHUM
MOJIE3HBIX HCKOTIAaeMbIX : yueOHoe mocooue / JI. M. Kasukaes, A. A. Kossipes, D. B. KacnapbsH,
M. A. Uoduc. — Mocksa : I'opnas xuura, 2016. — 490 ¢. — ISBN 978-5-98672-441-6. —
Tekcr : onexkrponnsiii // Jlaub © 210eKTpoHHO-OMOMHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/101757/#1 (nata obpamienuns: 21.03.2020).

Opnos, I'. B. CaBukeHue rOpHbIX MOPOJ U 3€MHOM IMOBEPXHOCTU IOJ BIIMSHUEM
10/I3€MHOM pa3paboTku : yuebnoe mocobue / I'. B. Opinos. — 3-¢ u3., crep. — Mocksa : 'opHas
kuura, 2017. — 198 c¢. — ISBN 978-5-98672-468-3. — Tekcr : snexkrponnsiit // Jlaub :
3JIEKTpOHHO-0MOMoTeyHass cucrtema. — URL: https://e.lanbook.com/book/111342/#1 (nmata
obpamienus: 21.03.2020).

0) JlonmoJiHUTEJIbHAS JINTEPATYpA:

[TeB3uep, M. E. 'eomexanuka : yueouuk / M. E. Iles3uep, M. A. Noduc, B. H. [Toros. —
Mocksa : I'opnas kaura, 2008. — 438 c¢. — ISBN 978-5-7418-0528-2. — TekcT : 31eKTpOHHBIN
/I Jlaup : snekrpoHHO-OMONMHMoTeuHas cuctema. — URL: https://e.lanbook.com/book/3289/#1
(mata ooparenus: 21.03.2020).

Bopoekos, 0. A. I'eomexanuka : yueOnuk / 0. A. BopoBkoB. — Cankrt-IlerepOypr :
Jlanp, 2020. — 356 c. — ISBN 978-5-8114-4124-2. — Tekcr : anektpoHHbiit // Jlaup :
ANIEKTPOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/133896/#1 (nmara
obpamienus: 21.03.2020).

Kupnuenko, 0. B. 'eomexanuka: HHXE€HEpHO-T€0JIOTHYECKOE 0OecrieueHre



https://e.lanbook.com/book/101757/#1
https://e.lanbook.com/book/111342/#1
https://e.lanbook.com/book/3289/#1
https://e.lanbook.com/book/133896/#1

YIIPaBJICHUS COCTOSIHUEM MAaCCHBOB TOPHBIX TIOpo | yueoHoe nocobue / FO. B. Kupuuenko, B. B.
Yeckuaos, C. A. ITyneBcknii. — Mocksa : MUCHUC, 2017. — 90 c. — ISBN 978-5-906846-37-2.
— Teker : oanextponsblid // JlaHe : snekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/105287/#1 (nara oopamienus: 21.03.2020).

Tepentses, b./1. ['eomexannueckoe 000CHOBaHKE MOA3EMHBIX TOPHBIX Pa0OT | OUUCTHBIE
ropHbie paboThl [DekTpoHHbIH pecype] : yueonoe mocodue / b.J1. Tepentnen, B.B. MenbHuk,
H.U1. A6pamkuH. — DnektpoH. naH. — Mocksa : MUCHUC, 2016. — 258 c. — Pexxum gocryna:
https://e.lanbook.com/book/93620/#1 . — 3ari1. ¢ sKpaHa.

Kyspmun, C. B. MHccnenoBanue xapakrepa TMpOSIBICHMM TOPHOIO JaBJIE€HUS B
MOJITOTOBUTENBHBIX BBIPAOOTKAX, OXPaHSEMBIX C TIOMOIIBIO LEIUKOB M KOMITEHCAIIMOHHBIX
nosiocreii: OtnmenbHast crartbs: [ OpHBIH  WHPOPMAIMOHHO-AaHATUTUYECKUN  OIOJIIETEHB
(mayuno-texuuueckuii xypHai) / C. B. Ky3pmun. — Mocksa : ['opHas kuura, 2016. — 8 c. —
Tekct : onekrponsbnii // Jlaub : dyekTpoHHO-OMONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/101760/#1 (nata obpamienus: 21.03.2020).

HementbeB, A.B. I'eomexanuka: 1a0opaTOpHBIN MpakTUKyM [DIEKTpPOHHBIN pecypc] :
yueOHoe mocobue / A.B. JlementbeB. — DnekrpoH. nan. — Kemeposo :Ky3['TY umenu T.D.
I'op6auesa, 2015. — 104 c¢. — Pexxum nocryna: https://e.lanbook.com/book/69419/#1 . — 3ar.
C DKpaHa.

bopur-Kommonuer, B. U. TIpakTrueckast MeXaHHKa TOPHBIX TIOPOJT : yueOHOE mocoowue /
B. W. Bopm-Kommonuwen. — Mocka : Tlopras kawra, 2013. — 322 ¢. — ISBN
978-5-98672-342-6. — Tekcrt : snexkrponuslii // JIaHb © 3I€KTPOHHO-OMOIHOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/66426/#1 (nata oopamienus: 21.03.2020).

INonwuk, B. U. Teodusrueckuit MOHUTOPHUHT MTOA3€MHOM pa3pabOTKH MECTOPOKacHuMi / B.
. Tomuxk, B. b. 3aamumsumm, O. I'. Bypm3ueBa. — Mocksa : ['opHas kaura, 2013. — 35 c¢c. —
ISBN 0236-1493. — Tekct : anektpoHHsbIi // JlaHb : 3IEeKTPOHHO-OMOIHMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/49797/#1 (nara obpamenus: 21.03.2020).

Kaszukaes, /[. M. IIpakTudeckuii Kypc reOMeXaHUKHA MOA3EMHON U KOMOMHUPOBAHHOM
pa3paboTku pyx . yuebHoe mocobue / JI. M. Kasukaes, I'. B. CaBuu. — 2-e u3a. — MockBa :
I'opuas kuura, 2013. — 224 ¢. — ISBN 978-5-98672-342-6. — Tekcr : anexkrponusiii // Jlans :
ANIeKTpOHHO-OMOmoteunas cucrema. — URL: https://e.lanbook.com/book/66435/#1 (nmara
obpamienus: 21.03.2020).

MakapoB, A. b. Ilpaktuueckas reomexaHuka (mocoOue sl TOPHBIX HHKEHEPOB) :
yuebHnoe mocobue / A. b. MakapoB. — Mocksa : I'opuas kuura, 2006. — 391 ¢. — ISBN
5-98672-038-5. — Tekcr : snekrponusiii // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS CHUCTEMA. —
URL.: https://e.lanbook.com/book/3290/#1 (narta obpamienus: 21.03.2020

B) MeToauyeckue yKazaHus:

MeTtoanueckue YKa3aHHus CTYJACHTaM 110 BBIIIOJIHCHUIO MPAKTHYCCKUX U KprOBOﬁ pa60T
IIPUBCACHLBI B IIPUJIOKCHHNH K IIPOrpaMMeE.

r) [Iporpammuoe odecnneuenne u MaTEepHeT-pecypcehi:

http://window.edu.ru/catalog/resources?p rubr=2.2.75.5 1. Hudopmanuonnas
cucrema «EnuHOoe OKHO mocTyma K oOpa3oBarelbHBIM pecypcamy», OOpa3oBaHue B 00JacTh
TEXHUKU u TEXHOIOTHH, ['opHoe JIENO0. — URL:
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5

http://metal.polpred.com/ 2. MexayHapoaHas cripaBOYHasi CUCTeMa SKOHOMHYECKUX
COOOIICHUI U OTPACIeBON aHAIUTUKH CPeACTB MaccoBoil nHdopmaimu polpred («[loampeny),
otpacib «Mertamnyprus, ropHoe aeino B PO u 3a pydexxom». — URL: http://metal.polpred.com/

https://elibrary.ru/project risc.asp. 3. Hayunas oJexkTpoHHass  OuOIHOTEKA:
https://elibrary.ru/project_risc.asp.
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https://scholar.google.ru/ 4. ITouckosas cuctema Akagemust Google (Google Scholar). —
URL.: https://scholar.google.ru/

http://www.mining-enc.ru/ 5. l'opnast sHmKII0ONEAMS http://Www.mining-enc.ru/

http://www.miningexpo.ru/ 6. ["'opHOIIPOMBIIIITICHHBIH opTaj Poccun
http://www.miningexpo.ru/

http://www.giab-online.ru/ 7. T'opHblii HHMDOPMAIIMOHHO-AHATUTUYCCKUI OIOJIICTCHD
http://www.giab-online.ru/

http://www.geoinform.ru/ 8. MudopmannoHHO-U3AATEABCKHI IEHTP IO T'COJOTHU H
HeIporoib3oBanuio http://www.geoinform.ru/

http://mining-media.ru/ru/ 9. HayuHo-TexHnueckuit KypHAT «[opHas
NPOMBIIUIEHHOCTBY http://mining-media.ru/ru/

https://mwork.su/  MHpopManroOHHO-aHATUTHYECKHIA ~ TOPTal sl TOPHSKOB
https://mwork.su/

http://www.gosnadzor.ru/about _gosnadzor/history/ 11. ®enepanbHas ciyxba 10
OKOJIOTMYCCKOMY, TEXHOJIOTUICCKOMY n ATOMHOMY Haa30py
http://www.gosnadzor.ru/about_gosnadzor/history/

https://geomix.ru/blog/gornoe-delo/ 12. Geomix: IIporpammHoe obecrieyeHue U
VHKAHAPUHIOBBIE YCIIyTH JUTS TOPHOU OTpACIIN. I'opnoe JIeNO.
https://geomix.ru/blog/gornoe-delo/

IIporpammHoe o0ecnieuenmne

HammenoBanue o

o Ne norosopa CpoOK IeHCcTBYS TULEH3UN
7Zip CBOOOJTHO 0eCcCpOUHO
MS Office 2007 |\ 135 o1 17.09.2007 GeccpouHo
Professional

IIpodeccuonanbHblie 0236l JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

DONEeKTPOHHBIE  Pecypchl  OMOIMOTEKH
MI'TY um. I'.. HocoBa
Harnmonanbuasa
uHGOPMAIIMOHHO-aHATUTHYECKas URL.: https://elibrary.ru/project_risc.asp
cucrteMa — Poccuiickuii HHAEKC HAYYHOTO
ITouckoBas cucrema Akagemus Google
(Google Scholar)

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

https://magtu.informsystema.ru/Marc.html?locale=ru

URL: https://scholar.google.ru/

MatepuanbHO-TEeXHHYECKOE 00eCIIeYeHHEe TUCIIUIUIMHBI BKIIFOUACT:

Y4eOHble ayAUTOPHUH AJIsl IPOBEACHHS 3aHATUN JIEKIIMOHHOTO Tumna: MylnbTUMeIuiHbIE
CpeJCTBa XpaHEHUs, IePeIadyM U MPEICTaBICHUSI HHDOpMaIH

Y4eOHble ayIUTOpUU Ui TPOBEACHHUS MPAKTUYECKUX 3aHITHHA, TPYNIOBBIX U
WHIMBUIYAIbHBIX KOHCYJBTAIIMH, TEKYIIErO0 KOHTPOJS M MPOMEKYTOYHOH aTTeCTaIlHH:
[TepconanbHbie KOMIbIOTEPHl ¢ maketoM MS Office, Beixogom B MHTEpHET U € JOCTYIOM B
ANIEKTPOHHYIO HH(DOPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCUTETA

AynuTopuu AN CaMOCTOSTETbHOU Pa0OThI: KOMITBIOTEPHBIE KJIACChl; YUTAIBHBIE 3alIbl
oubarorteku: IlepconanpHbie kKommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET 1 C
JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA

[lomemenue ans XpaHeHUST U NPOPUIAKTHUECKOTO OOCTYKMBaHUS  yueOHOTO
obopynoBanus: CTeIIaku sl XpaHEeHUs! yueOHO-HATTISTHBIX OCOOH 1 y4eOHO-METOANYECKON
JOKYMEHTAIUH.
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IIpuioxenue 1

6 YueOHO-MeTOqMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst

CamocrosTenpHas paboTa CTyJCHTOB IPeAyCMaTPHUBAET:

- TOATOTOBKY K TMPAKTHUYECKUM 3aHATUSM, H3yYCHHE HEOOXOAMMBIX pa3ieioB B
KOHCIIEKTaX, PEKOMEHJIOBAaHHON JHMTEpAType, YIEOHBIX MOCOOMIX U METOIMUYECKUX YKa3aHMSIX;
paboTa co CripaBOYHOMN JIUTEPATYPOI

- HCIIpaBIIeHHE OIMOOK, 3aMeYaHnH, 0(OPMIIEHHE OTYETOB 110 TIPAKTUIECKUM padoTaM.

- IOJrOTOBKY K MPOMEKYTOYHOMY KOHTPOJIIO.

B03MOXXHO WCIIOJIB30BAaHUE TEXHOJIOTHH OIEpeXaromasl caMoCTOsTeNbHas pabora —
U3Y4YE€HUE CTYIEHTAaMU HOBOTO MaTepuajia 0 €ro M3JI0KEHMs MpEerojaBareieM Ha JIEKUHUU U
IPYruX ayJUTOPHBIX 3aHATHSIX.

Ilepeuenv 6onpocoe ona camonposepku
IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB /ISl IPOBEPKHU OCTATOYHBIX 3HAHUM CTY/JE€HTOB 110
AUCHUILINHE «YTIPaBJI€HUE COCTOSIHUEM MacCHBa B YCIIOBUSIX OTKPBITBIX TOPHBIX paboT»:
1. OcHoBHBIE QaKTOPHI, OKA3BIBAIOIINE BIUSHUE HA YCTOMYMBOCTH OOPTOB KapbepoB.
2. TopHo-TexHHWYeCKHe ¥ TPHPOIHBIE (PAKTOPHI BO3HUKHOBEHHWs nedopmanmii OOpTOB
KapbepoB.
3. T'eonormyeckue u rumporeosiornyeckue (HakTopsl BOSHUKHOBEHHS Jedopmanuii 60pToB
KapbepoB.
4. Knaccudukamnus nedopmaruii 60pToB KapbepoB.
OcHOBHbBIE TPUYUHBI PA3BUTHUS PA3IMUHBIX 1€(HOPMAIMOHHBIX MPOLECCOB MPHU JOOBIYE
Pa3HbIX TUIOB PY/I.
Mertons! pacueTa yCTOMUNBOCTH KapbEPHBIX OTKOCOB.
CxeMbl pacuera yCTOWYNBOCTH KAPbEPHBIX OTKOCOB.
Knaccudukanus cnoco60B yKperieHus! TOPHBIX TOPOI U YCIOBHS UX PUMEHEHUS.
CriocoObl yKperuieH s, He BbI3bIBAIOIINE H3MEHEHUS COCTaBa, CTPOEHUS U CBOMCTB MOPO/I.
10. CriocoObI  yKperuieHHs, BBI3BIBAIOIINE YACTHYHOE HM3MEHEHHE COCTaBa, CTPOCHHUS H
CBOWCTB MOPOJ
11. CnocoObI yKperuieHUs, BBI3BIBAIOIINE CYIIECTBEHHOE M3MEHEHHE COCTaBa, CTPOCHUS U
CBOWCTB MOPOJ
12. Metobl yripaBieHus AeopMaiOHHBIMU MTPOLIECCAMHU, CBA3aHHBIE C U3MEHEHUEM CXEMBbI
BCKPBITHS, CHCTEMBI pa3pabOTKU U peXHMa FOPHBIX padoT.
13. KoaddunueHnt 3anaca yCTOMYMBOCTH, CyTh, OCHOBHBIE CIIOCOOBI pacuera, HOPMATHBHBIC
BEITUYHHBI.
14. HabGmonenus 3a aAedopManusiMu KapbePHBIX OTKOCOB.
15. OcHoBuble mnposiokenus IlpaBun oOecnedeHus ycTOMYMBOCTH OOPTOB U YCTYHOB
KapbepoB, pa3pe30B U 0TKOCOB o0TBaNOB, (mpuka3 PTH ot 13.11.2020 Ne439)
16. Hapymienus: ycTOWYMBOCTH OTBAIBHBIX OCHITICH.
17. TpeGoBaHus K pacyeTy yCTOWYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B U OTKOCOB
OTBAJIOB.
18. MOHUTOPHHT YCTOMYUBOCTH OOPTOB M YCTYIIOB KaphepoB, pa3pe30B U OTKOCOB OTBAJIOB.

o
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IIpuioxenne 2

7 OneHo4YHbIe CpeACTBA ISl IPOBeAeHUs IIPOMEKYTOUYHOM aTTecTaluu
a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA
NPOMEKYTOYHOH aTTeCTALMM:

Kox
HHAMKATOPA

HNuauxkarop
JTOCTHKEHHUS
KOMIIeTeHI M

OneHo4HbIE cpeacraa

[1K-1 CrocoGeH BBINONHATE WHKEHEPHO-TE0/IE3UMYECKHE W3BICKaHMS, IUIAHUPOBATh Pa3BUTHE
TOpPHBIX padOT, OCYIIECTBIIATH MapKIIEHIEPCKUIl KOHTPOJb COCTOSIHUSI TOPHBIX BbIPAOOTOK,
3aHUM COOPYKEHUM M 3E€MHOM ITOBEPXHOCTHM HA BCEX JTallaX OCBOCHUS M OXPaHbl HEIpP C
obecreueHneM MPOMBIIIIEHHON U YKOJIOTHYECKOM 0€301acHOCTH

IK-1.1 CocraBnser .
[IpuMepHBI IEpeYeHb BOIIPOCOB
MIPOEKTHI
TPO3BOCTEA 1. CocraBuTh NPOEKTHYIO JOKYMEHTAIUIO IS
P 5 obecrieueHuss ~ Oe30macHOM  BKCIUTyaTallud  OOBEKTOB
MapKIIeH1epcKuX U
OTKPBITBIX TOPHBIX pabOT B 00JacTH OOECTICUECHHS
re0JIe3UYECKUX .
AGOT YCTOMYMBOCTH OTKOCOB Ha YTrOJIbHBIX pa3pe3ax U Kapbepax.
EC éCTBJ‘IS[CT 2. CocTaBUTh TPOEKTHYIO  JOKYMEHTALUIO IS
Koilfpom, sa obecrnieueHus 0€30MacHOM KCIITyaTallui TOPHBIX padoT ISt
HabOmoieHus 3a gegopmanusiMu 60pTOB, OTKOCOB YCTYIIOB U
BBITIOJTHEHUEM 8 Aeopman pTOB, yeryn
OTBAJIOB Ha Kapbepax M pa3pabOTKe MEpONpPUATUH IO
M3bICKATEIbCKUX o
00€ecreYeHnI0 UX YCTOMUNBOCTH.
pabot
[IK-2 CnocoOeH  BBHINONHATH  MapKIICHAEPCKO-TE€OIe3UMYECKHe  pabOTBl,  ONPENEeNsTh

MIPOCTPAHCTBEHHO-BPEMEHHbBIE XapaKTEPUCTUKH COCTOSIHUS 3E€MHOM TOBEPXHOCTH M HEMp,
TOPHO-TEXHUYECKUX CHCTEM, MOA3EMHBIX U Ha3€MHBIX COOPYKEHUN U 0TOOpaxkaTh HHGOPMAIUIO
B COOTBETCTBUU JACUCTBYIOIIMMH HOPMATUBHBIMU TOKYMEHTAMHU

[IK-2.1 Hcnonsiyer
3aKOHbl W  HHBIE
HOpPMAaTHBHBIE
IIPaBOBbIE AKTHI B
obnactu
re0JI0rMYECKOro
Eiﬁiﬁgg;wnﬂ " 1. PaCSKa)I(HTe TE3UCHO OCHOBHBIE IOJIOKEHMSI aKTyalbHbIX
oXpaHsl  HeZp 1 BEpCHil HOPMATUBHBIX JIOKYMEHTOB O 0COOEHHOCTSM

. o0ecrnieyeHHs yCTOMYMBOCTH OTKOCOB Ha YTOJIBHBIX pa3pe3ax
01<py>1<.a}0ulen U Kapbepax.
;I());I;E’THBHHG 2. PaCSKa)KHTe TE3UCHO OCHOBHBIE MOJIOKEHUS aKTYyaJlbHBIX
HpABOBbIC  AKTEL Bepcuid mo HaOmOIeHWI0 3a AedopManusMH  OOPTOB,
PYKOBOJSILA, OTKOCOB YCTYMOB M OTBAIOB Ha Kapbepax H pa3paboTke

MEPONPUATHH 0 00ECIIEYEHNIO UX YCTOMUUBOCTH.

METOJMYECKUEe U
HOpPMAaTUBHbIE
MaTepHansl,
Kacaroluecs
JeITeNbHOCTH
MapKIIEHIEPCKO
CITYKOBI;

[1K-2.2 OcymectBiser 1. CocraButs IIPOEKT Ha pa3paboTKy
HEo0XoIuMbIe OpOTUBOAC()OPMALIMOHHBIX ~ MEPONPUATHH € yd4eToM
Mapkueiiepckue | TpeGoBaHUN HOPMATHUBHBIX JOKYMEHTOB
KaMepaJbHbIe U 2. CocTaBUTh TNPOEKT Ha OILEHKY YCTOMYMBOCTH
noJieBble  paboThl, | 6opTa (0OB) KaphepoB € y4eTOM TpeOOBaHWK HOPMATHBHBIX




HNuauxkarop
JTOCTHKEHHUS OueHovHbIe cpeacTBa
KOMIIETEeHINii

Kox
HHAMKATOPA

odopmisieT JOKYMEHTOB
IMPOU3BOJACTBCHHYIO
JTOKYMEHTAIMIO U
OTYETHOCTH

0) Ilopsinok npoBeeHNsi NPOMEKYTOYHOM ATTECTALMH, IOKA3aTeJ I U KPUTEPUH
OlLleHMBAHUS:

CormacHo y4eOHOMY IUIaHY MO JAUCHUIUINHE «YTIPaBICHHE COCTOSHHEM MaccHBa B
YCIIOBUSAX OTKPBITBIX TOPHBIX pabOT» IMpeaycMOTpeHa MPOMEXYyTOuHas arrecrauus B (opme
3aueta. Jlyig modydeHus 3ayeTa HEOOXOJMMO HaJU4Me OTYEeTa C MPABWIBHO BHITIOJHEHHBIMU
MPaKTUYECKUMH paboTaMu.

Kputepuu orieHku npu npoBeJeHUH 3aueTa:

— Ha OICHKY «3a4YTeH0» — OoO0ydJaromuiics JEeMOHCTPUPYET AOCTAaTOYHBIM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, Ha BOIPOCHI MperoaaBaTesss B paMKax H3y4de€HHOTO Kypca
JaeT MpPaBUJIbHbBIE OTBETHI, MOXET JOIMYyCKaThb HETOUHOCTH, 3aTPyJHEHHS, HO B LI€JIOM 3HaHUS,
YMEHHUSI ¥ HaBBIKM COTJIACHO H3yYaeMbIM KOMIIETEHLMSM YCBOEHBI; Ha 3a4€THOE 3aHsTHE
MIPEJICTaBJIeH OTYET C MPAaBUIBHO BBIMOJHEHHBIMU IPAKTUUECKUMU pabOTaMHU MO TUCHUIUINHE;

— Ha OIICHKY «He 3a4TeHO0» — Pe3y/IbTaT 00y4YeHUsl He TOCTUTHYT, O0yJaIOUIUIICs HE MOXKET
M0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U 00bICHEHUS HH(POPMALIUY, HE MOXKET MOKa3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHHS MPOCTHIX 3a/1a4, OTYET HE MPECTABIIEH C BBIIIOJHEHHBIMU
MPaKTUYECKUMH paboTaMu MO AUCLUILIIMHE.




Ipuaoxenue 3
MeToauuecKkue peKOMeH/IAUHU M0 BHINOJTHEHUIO U 3aIIUTe NMPAKTHYECKUX PadoT
IMpakTuyeckas padora
«OueHka ycToH4YHBOCTH 00pPTa Kapbepa H pa3padoTka
NpoTHBOAe)OPMALMOHHBIX MEPONPUATH I

|. Jlns 3amaHHOrO OTKOCAa MOAOOpaTh TUIBI MOPOA, KOTOPBIMH OH cloxeH. V3 tabmum c
(U3NKO-MEXaHUYECKUMHU XapaKTEPUCTHUKAMH BBIOPATh CIEIUICHHE, YroJl BHYTPEHHETO TPEHUS,
IJIOTHOCTH (0OOBEMHBIN BEC), BCE UX MPUBECTH K €IMHBIM €IUHHUIIAM u3MepeHus cuctemsl CU.

Il. Ycpennenne Gpu3nKo-MeXxaHUUECKUX XapaKTePUCTUK. J{JIs1 MOpo 3aHMMAIOMUX HanOoJIbIIee
pacnpocTpaHeHue B TEJI€ MacCHBa, UJIM HAUMEHEE YCTOMYMBBIX ONPEACIIAIOTCS IUPUHA TIPU3MbI
oOpymenus a (popmyna 10.1)

5. OnpegemHTe ITHPHEY MPHIMEl BOIMOEKHOTO 00PVINEHHA

i i %

&'+§PF
2H| 1~ ctgatg| ——2

LY

=112m (10.1)

BBICOTA BEPTUKAIBHOM TPEIIMHbI OTpbIBa Hog (11.2.).

2. BeMucaHETe rIyOHHEY Ho, Ha KOTOpoH GQOpMHPYVEOTCH IUIOMIAMEH CEOIBAKE-
HHA, 110 dopmyne (4.2):

Hyy=2C, ctgf45 — -:,EJ;,-EJN,-' =7.7m

CornacHO METOJWKH, TPEACTaBICHHOW Ha puc 12, mpoBoAWTCS HamOojee BeposTHAS
KpYTJIOLUIUHAPUYECKasi IOBEPXHOCTh CKOJIbKEHHUS.
7. IlocTpoeHne NOBEpXHOCTH CKOIBAEHHS IPOH3BOANTICA B CIEAVIOINEM IIO-

PAIKe:

a) OT BepXHell OPOBKII 4 OTKOCa OTJIOKUTE BeIIMUNHY a = AB — MINpUHY IpH3-
MBI OOPYVIIeHII, BRIYHCIeHHYO 1o hopmye (10.1);

0) u3 Touek 4 u B BepTHKATBHO OTJIOKITE BeIMUNHY Hgg, BBIUIICICHHYIO I10
popmyte (6.3), a 3 Touek A' n B' mpoBeanTe THHUN o1 yrioM 45° + @, / 2 k ropu-
30HTY 10 IepecedeHnd nx B Touke (;

B) 13 Touku M (HIDKHSS OpoBKa yCTyIla) mIpoBeanTe HampaBiaeHue MN mond yr-
1oM 45°— ¢, / 2 K 0TKOCY:

r) n3 Toukn C BOCCTAaHOBHTE NMEPHEHANKYIAP K HampasiaeHHto B'C., a 3 TOUK1
M-x Hanpa}BﬂeHH}o MN no niepecedenns B Touke O;

1) paauycoM R = OC = OM nposenute ayry okpyxkHocTi CM ¢ HeHTpoM B
Touke O.

JInams BB' CM aBiseTcst HCKOMOII IIOBEPXHOCTRIO CKOIBKEHNA (puc. 12).



Puc. 12. ITocmpoeriie kpyenouaHOpU4eckoll HoGepXHOCH CKOTbNCEHUA
6 0OHOPOOHOM MACCUBE NTOCKO20 ONIKOCA

[To kKOoTOpO¥M TMPOU3BOIUTCS 3aMEpP IJIMHBI JUHUU CKOJIBKECHHS, PACHOJIOKEHHOW B KaXKJIOW U3
pasHoBuaHOCcTel mopoa. Ilo dopmynam 9.5-9.7 ycpenmHsroT cuemieHne, yrojJ BHYTPEHHETO
TpEHUs, IIIOTHOCTh MOPOJ.

BemruHe! y, @q n Cgy, 10 HandoIee HANPSZKEHHOI IOBEPXHOCTIL, HE COBIIAIA0-
III1€ C [IOBEPXHOCTAMII OCIA0JIEHIII MacCHBa, OIIPENe/IIIOTC KaK CpeJHeB3BellleHHbIe:

Yo, =yt y,m, ot ymom o+ m, + .t m (9.5)

fcp
C = ZC:‘]:' .

tgol, tgo
2P, = L I 8¢, = ZZ? (9.7)

Z’Tf

. 3, .
rae ); — INIOTHOCTE IOPOT 1-TO CII0A, M /T: n; — MOITHOCTH ITOPOI 1-T'O CJIOA B IIpEIe-

(9.6)

JIax IIPHU3MBbI BO3MOXKHOTO Oﬁp_\jﬂleHIIH, M f;_,- — IJIITHa Y49aCTKa ITOBEPXHOCTII CKOJIIb-
JKCHITA B IIpeaeilax 1-TO caoda, M. @; 1 C;‘ — COOTBCTCTBCHHO YIOJI BHYTPCHHET O TPC-
HITA 11 COeIlNIeHITA 1-TO CJIOH: O; — OPHUEHTIHPOBOYHOE 3HAYEHIIE€ BEIITUITHBEI HOPMAJTIb-

HOT'O HaNpsUKeHIIS B IIpeeraX ydacTKa IMOBEPXHOCTH CKOIBKEHIA, IIPOXOaAIeil 1Mo
1-MY CIIOIO:

I1. Z[J'ISI YCPCAHCHHBIX JII OTKOCAa JaHHBIX TI0 CHCIUICHUIO, YIJTY BHYTPCHHEIO TPCHUA,
IUIOTHOCTU TNEPECUUTHIBAOT HIMPUHY IIPU3MbI O6py'H_ICHI/I5{ a, BBICOTY BepTHKaHLHOﬁ TPCHINHBI
OTpbIBa Hg() , HPOBOIAT HanOoJce BCPOATHYIO KPYTIIIOOUWIMHAPHUYCCKYHO TMOBEPXHOCTH
CKOJIB)XXCHHUA.

V. OI_ICHKE[ yCTOﬁ‘IHBOCTH 60pTa Kapbepa IMpoOu3BOAUTCA MCTOAOM aJir' e6paI/I‘{CCKOI‘ O CJIOKCHHA
CHIIL.



8. IToBepouHsIil pacueT yCTOITYMBOCTI OTKOCA MPOM3BOIITCS MMyTEM CIIOKESHIIS
I CpaBHEHIIA CIBHTAIOIIIX CIIT 10 HanOoIee Haps/KeHHOIT ITOBEPXHOCTH (METOI al-
reOpamecKoro CIOKeHHs CIUT) I OIpeIelIeHNns B pe3ylIbTaTe 3TOr0 CpaBHEHIIS Jell-
CTBUTEIBHOTO KO3 HINeHTa 3araca yCTOIUNBOCTH oTKoca. J[elficTBUTENbHEIIN KO-
3¢ uimeHT 3amaca yCTOIYNBOCTI OIpeaenseTcs mo (Gopmyre

Y Frcosdiigpy + ZC;?];' 105
B Y Psin, ’ (102

n

rac P{,‘ — BEC JJICMCHTApPHBIX O0KOB, Ha KOTOPEBIC pa3AeirAcTCcd IIPI3Ma B IIPHMBIKAIO-
meM K OTKOCY MacCHBe, OIrpaHI'IEHHaA Haloosee HﬂHpS[)KGHHOf[ IIOBCPXHOCTHIO, T

P; = a; h;y . & — yron HakII0Ha 311eMeHTapHOII ITOMAIKIL, TPaJI.; /; — IIIOMIaap OCHO-
BAHIIS 37TeMeHTAPHBIX OIOKOB, M ; IIPH pacteTe TOMIIIHBI IIPI3MBI MEKIY OTKOCOM II
Hanbosee HaIPS/KEHHOI MOBEPXHOCTREO MPUHNMaeTcs paBHOIT 1 M: a;, h; — pa3Mepsl
371eMeHTApHOTO OII0Ka, M: Y — ILIOTHOCTE TTOPO, T/M .

OmpeneneHne CcOBHTAFOIINX I YISP/KHIBAIOMINX i1 U Ko3dduumnerTa yceroii-
YIIBOCTH MIPOM3BOIITCS B CASAVIONIEM MOPS/IKeE:

a) npmmy ABB'M B npuMbIKaroeM K OTKOCY MacCHBe ITOPO/I, OTPaHHMYSHHYIO
HandoJee HapsUKeHHOIT MOBEPXHOCTHIO, pa3deiiTe BepTHKATBHBIMI TIHILIMI Ha Psii
0mokoB. [Ipm sToM mmpnHy mepBoro (HadmHas OT BepXHell OpoBKIT) O.10Ka 11 yI00-
CTBa pacueTOB MOKHO MPIHIMATh PaBHOI IMHPHHE MPH3MBI BO3MOKHOTO 0OpYyIITe-
HU4, a ocTanbHBIX — 1020 M (pue. 13):

0) B Ka’kZIoM OJI0Ke B MacIiTade PUCYHKa ONpeaelnnTe a;, h;., &, I

B) 1o opmyie (6.10) Berancinte ko3 puIeHT 3amaca yCTOITYNBOCTH 7.

Pacuer cocraBisgtomux BemmunH B (opwmyne 10.2 pekoMeHmyeTcs MpPOM3BO-
IUTH 110 Tao. 6.

Ecrmn BeranciieHHBIT K03 (UITIIEHT 3amaca YCTOIIIMBOCTH OTKOCA MEHBITIEe pac-
qeTHOro Ooree yeM Ha 5% (Kak, HampuMep, TIPH pacueTe Mo BapuaHTy |), To HeoO-
XOIIIMO YMEeHBIIIThH YTOI HAaKJIOHA VCTYIIa 1 BHOBB BBIMIICTITH KOod(huImeHT 3amaca
YCTOIYIIBOCTIL

Tabmmma 6
PacueT caBuraromux 1 yJIepKIBarOIIIX CHII

i Ne F=ahy | cosog, 2@, P cosdirgp, L, C, sin o, F.sino;
O1moka




T2=P2 sind2
M M P>

Puc. 13. Cxema x pacueny yemoiiuugocnii Menooom
aAneebpaNeckoco CIOHCEHUACUT 110 HAUOOTee HANPAXCEHHOU 110GEPXHOCHIII

1.2, 3,4 —HoMepa pacueTHEIX OJIOKOB: & — pacdeTHEI YTOI HAKJIOHA OTKOCA
10 YCIOBHAM €r0 YCTOIIHBOCTH

Ecmu Bo BTOpOM clIydae MOIYYILIOCE, UTO 7)., > 1,2, TO pellleHne HaxoaaT Me-
TomoM rpadraeckoii mHTepnonanun (puc. 14). ITo ocu aOcrice OTKIaABIBAIOT YTOIT
OTKOCa ¢, a IO OCH OPIIHAT — BeINYNHY KO3 QUIIIeHTa 3amaca yCTOIIMBOCTH 7).
[TocTpous aBe Touk — 1 11 2 1 COMIHNB IIX MPSIMOII, IIOTYHIIM Ha OCH aOCITHCC TOUKY 3,
COOTBETCTBYIOIIYIO IICKOMOMY 3HAUeHIHIO yI7Ia HaKJIOHa YCTOIYIBOCTH OTKOCA.

1.5
1.4
1.3

1R

TMpacy = 1.2
[.1
1.0

Puc. 14. Onpeoeneniie 1ickoM020 V2aa OMKOCA Gy, C VYoM PAcHentHo2o
Ko3¢pQuyuerma sanaca yemoidugocni

B tabm. 1 MNPUBCACHBI 3HAUCHUA BCIIMYUHBI KOS(I)(I)I/II_[I/ICHTB. YCTOIZQHBOCTH B 3aBHCHUMOCTH OT
HaACKHOCTH UCXOAHBIX TaHHBIX.



Tabmma 1

PexoMeHTyeMEle BeTHIHHE Ko3(drserTa 2anaca yeToMMHBOCTH 7]
B 3ABHCHMOCTH OT HAJEKHOCTH HCXOIHEIX Ie0I0THIeCKHX JAHHEIX

CTagnd oCBOSHHA MEeCTOPOAICHHT — 7
(cTeneHs HATEAHOCTH HCXOTHEIX Hepabowmi bopr Pabomai Tlpmveaanme
JAHHEIX (cpox crosHis bopt
= 10 neT)
Ilpa TpemHHOBATEIX, TEK-
[IpoexTHpOBaHEE (IO JAHHEIM 1.5 =14 | TOHHIECKHX HapyIIEHHBIX
OVpeHHA CEBAKHHH METOJ0M EMETIEFOITHN II0POTAx
AHATOTHit) 13 =12 Ilpr  cradex mecdaHo-
' ' TTHHHECTEIY PAZHOCTAX
JKCIUTyaTamHd (10 JaHHEIM
HIYIEHHA MAaCCHEA NOPOT B 13 =12
OOHAMEHHAY H aHATHIY Ie- ' '
(popManHi)
JlukBHIAUEA  (DOCTAHORKEA
Oopra B IpelensHOe MOJIO-
HEHHEe [0 JAHHEDM UTHTEE- 12 19

HBIX HHCTPYMEHTATBHBIX Hi-
DMEOOEHHH 33 COCTOAHHEM
OTHOCOE)

EcmH caararoliide oTEOC OOPOIE] IPeICcTaBIEHEl ITTHHHCTEIME PAZHOCTAMH H 33
HCXOTHEIE XAPAKTEPHCTHEH MPOYHOCTH B PACYETAX NPHHHMAESTCHA IPEIe NoTIVIeCcTH
3THX MOPOI. TO K03 HITHEHT 3aMaca MOKET OLITE MPHHAT PaBHEIM eqHHHIE (77 = 1).

Obfecnedense VCTOHIHBOCTH GOPTOR C PalTHYHEIME KoadwpHITHeHTaMH 3amaca
MOMHOCTER He HCKTHYAeT JedopMEpPOBAHHE IPHOOPTOBOIO MACCHEA, TAK KaK Iepe-
pacmpedeIcHHe HATPAACHHH [IPH MPOBEJSHHH BHIPAOOTOK BEIZBIBAET AS(OPMAITHH
Nopod. HO IPH 3TOM OHH HE JOCTHTAKT KPHTHUECKHX Be/IHYHH. JT0 HeoOXOIHMO
VUHTEIEATE B TeX CIVIafX, KOTIA B HEMOCPEICTBEHHOH OMH20CTH OT 00pTa HAXOIAT-
cd OXpaHAeMEle O0BEKTH BEICOKOH KaTeropHH. OpHeHTHPOBOTHEIE ESTHYHHE] OXH-
DaeMEX JTedopMalHi OpH pazIHYHEX Ko3d{HIHEHTAX 3amaca YCTOHYHEOCTH IIDH-
BEJEHEI B TabI 2.




Tabmmma 2

IIporHo3HpyeMEle JedopMalHH NIPHOOPTOBOIO MACCHBA

Kosg prmesr CocTosHHe 3eMHOH DOBSDXHOCTH B IOpele
3amaca yCTod- ‘ p )
i TaX IPH3ME]l BOIMORHOTO 00pYIIeHHS Tipesc-rasme
SHBOCTH 7]
[IpHOOPTOBEIH MAacCHE HCIOBITEIBAST mpe- | BenmuHHA JedopMamHE
- 13 HMYIOECTBEHHO YOPYIHe JedOpMAlHH, OT- | HaXoOHTCA B Ipegenax
S HOCHTENIEHEIE TOPHICHTATBHEIE JedOpMa- | TOUHOCTH MapKImeRmep-
ITHH He npessmanT 1 — 10 7 CKHX H3IMEpEeHHH
[lofBTMOTCA TPEIMHHEL, OOITHE CMENTEHHA
MOBEPXHOCTH IPHOOPTOBEIX MACCHEOE IIPH Cr
- MEIIEHHA, 3aTYXAK-
<1312 BEICOTE OopTa Doaee 100 M gocreraror 200— :;z 'HEHHT}
300 »mv. OTHOCHTETLHBIE TOPH3OHTATEHEIE THHE BO BpES
TethOPMAITHE MOTYT JOCTHTATE (2—5) 10~
[lofenAroTcA 3aKOMEL, TOPHIOHTIAMEHEIE | JledopMalHH —OpeHMy-
=12-1.1 JedopMaDHHE MOTYT JOCTHTATE 30-10°, a | mecTBeHHO  3ATYXAKOT
0DITHE BETHIHHEL CMEeITeHHH — 1.5-2 M BO BpeMeHH

Ipumeyarue. IIpH KpyTOM 3a1eTaHHH TOPHEIX nopog (S = 30%) B c/I0HCTOM MacCHBEE
IHATHTENBHEIE Je(OpMAlHH TOBEPXHOCTH B NPeeiaxX NPH3IMEl BOIMORHOTO O0pYVIIeHHZ
HeH308EHEI H OpH 0 = 1.3, XoTs obmag yveToHIHEOCTE 00eCIATHEASTCT, CMRIIEHHT IpH-
OOPTOROTO MACCHRA, MpelIIECTEVIONIHE ODPVIIEHHID OOPTOB IMVOOKHY pAIpe3oB, MOTYT
OOCTHTHYTE BECBMA 3HATHTETEHEIX BETHTHH Topamra 5—10 w

Ina ompegeleHHA NpedelbHEIX NapaMeTPOB VCTVIOE BeIHTIHHA Ko3ddH-
IIHEHTA 3allaca VCTOHYHBOCTH JOMAHA COCTABIATH HE MeHee 1.5, Tak Kak B 3TOM
CIaydae HaHOONee HANpAXEHHAS NOBEPXHOCTH CEOMBEECHHA NPAKTHYECKH TIOIHO-
CTBI0 PACIOIATraceTCH B 30HE BIHAHHA OPOLIECCOB BEIECTPHEAHHA, Pa3yIUIOTHEHHI H
OVpPOB3PEIBHEIX PadoT, IPOEOIHMEIX B pazpele.

V. Pa3paboTka MEponpHsITUI TI0 TpeAyNpexKIcHuI0 nedopmanuidi. Ha ocHOBe mpopaboTaHHOTO
JIEKIIMOHHOTO MaTepuaia rno teme «CrnocoObl YKpeIIeHHs MacCUBOB TOPHBIX mopoa» ([1], cTp.
151-190; [2] cTp. 249-334) pa3paboTtath 1-2 BapraHTa MEPOTIPHUSITHS.



