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MapKIIeHIepCKOro Jesa u 000ralieH sl MOJIe3HbIX HCKOMaeMBbIX ,
27.02.2025, mpotokos Ne 4 —

3aB. kadeapoii N.A. Tpumun
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'puun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM Troj1y Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHaepcKoro jaeaa u 00orameHusI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceanuu Kadeapsl ['eonoruu, MapKIieHaepceKkoro aena u o0orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii I/I.A.?pmmxm

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogoopena i peanmsanun B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
[Toryuenue 3HaHUI IO OCHOBHBIM F€OMEXaHMYECKHUM IpoLieccaM, MPOUCXOIALIUM
IIPU OTKPBITOM U MOJI3EMHOM T'€0TEXHOJIOTUU U CTIOCO0aM YIIPaBJICHUS UMHU.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnuniuna YipaBieHue COCTOSHUEM MacCHBa B YCIOBHSIX OTKPBITHIX TOPHBIX paboT
BXOJIUT B YacCTh y4eOHOro 1uiaHa GopMUPYEMYIO YYaCTHHKaMH OOpa30BaTeIbHBIX OTHOIIECHUI
00pa3oBaTenbHOM MPOrpaMMBI.

Jns  w3yyeHMs  JUCHMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHUsS,  BIIAQJCHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHHS TUCIUILTHH/ IPAKTUK:

I'eonorus

I'opnoe npaBo

be3zonacHocTh BeileHUS! TOPHBIX paboT

OTkpsITast pa3paboTKa MECTOPOXKICHUH TIOJIE3HBIX MCKOITAEMBIX

TeopeTnueckas MExaHHKa

OCHOBBI T€OMEXaHUKH

Mapkueliepckue paboThl MPU OTKPHITOM pa3zpabOTKE MECTOPOXKIACHHM MOJIE3HBIX
HCKOIIAEMbIX

IIpukimagHas MexaHuka

ConpoTuBieHne MaTepUasIoB

3uanus (yMeHUs, BIJCHUS), IOJyUYeHHBbIC IPU U3YUYCHUU JAHHON TUCHUILUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUESHHUS] TUCIUTUINH/TIPAKTUK:

[Ipon3BOACTBEHHAS - TPOU3BOACTBEHHO- TEXHOJIOIMYECKasl TPAKTUKA

CraBmwxeHus 1 gegopMaluy 3eMHON TOBEPXHOCTH

MOHUTOPHHT CABMKEHUH U lehopMaliuii, Te€0IMHaAMUYECKUE TTOJTUTOHBI

[Tpon3BoiCTBEHHAs - HAyYHO-UCCIe0BaTeNbCckas paboTa

BoinonHenue, moAroToBKa K Mporenype 3aliiThl U 3al1UTa BBITYCKHON
KBaJIN(DUKAITMOHHOM pabOThI

IToaroToBka K ciade u caada rocyJapCTBEHHOTO K3aMeHa

[TpousBoacTBEHHAs - MPEAIUIUIOMHAs MPaKTUKa

Mapkeiinepckoe odbecrieueHue 6€30MacHOCTH BeICHHs TOPHBIX PaboT

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOYJIS1) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pe3ynbrare ocBOE€HUS TUCUUIUIMHBI (MOAYNS) «YTpaBieHUE COCTOSHUEM MacCHBa
B YCJIOBHSIX OTKPBITBIX TOPHBIX Pab0T» 00yUYaOIMIUIACS TODKEH 00J1a1aTh CeTyIOIUMA
KOMITETEHIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[IK-1 CriocoGeH BBIMOJIHATh WHKEHEPHO-TEO/Ie3NYECKUE U3bICKAaHUS, IJIAHUPOBATh Pa3BUTHE
TOPHBIX pabOT, OCYIIECTBIIATH MapKIIEHIEPCKUI KOHTPOJIb COCTOSHUSI TOPHBIX BBIPAOOTOK,
3IaHUM COOPYKEHHMM M 3€MHOHM IOBEPXHOCTH Ha BCEX JTalax OCBOCHMSI M OXpaHbl HEAp C
obecrieueHreM MPOMBIIIIIEHHOHN M 9KOJIOTHYECKOM 0€301MacHOCTH

IK-1.1 CocraBisieT NpOEKThl MPOU3BOACTBA MApKIIEHAEPCKUX M T€OAE3NYECKHUX
paboT, OCYLIECTBISAET KOHTPOJIb 3@ BHIIOJHEHUEM U3BICKATENILCKUX PAOOT

I1K-1.2 [Tnanupyer pa3BUTHE TOPHBIX pabOT W KOHTPOJIMPYET COOTBETCTBHE
(haKTHUECKOro Pa3BUTHsI TOPHBIX PA0OT MPOEKTaM U KaJIeHIapHBIM IUTaHAM

TIK-1.3 OOGOCHOBBIBACT U UCTIOIB3YET METOJIBI TEOMETPHU3AINH U




IIPOTHO3MPOBAHUS ~ Pa3MEILEHUsl  I0Ka3aTeleil  MECTOPOXACHHUS B
IIPOCTPAHCTBE

[IK-1.4

AHanu3upyeT M TUIHU3UPYET YCIOBUS Pa3pabOTKH MECTOPOXKICHUM
10JIE3HBIX UCKONAEMBIX JUISl UX KOMILJIEKCHOTO UCII0JIb30BAHNUS, BBIIIOIHSET
pa3aMyYHbIe OLIEHKU HEAPOIIOIb30BaHMS

IIK-2 Cnocoben

BBIIOJHATh  MapKIIEHIEPCKO-Te0Ae3uYecKie  padOThl,  OMNPEHEIATh

IMPOCTPAHCTBCHHO-BPECMCHHBIC XAPAKTCPUCTHKU COCTOAHHA 3€MHOM IMOBCPXHOCTU U HCIP,

TOPHO-TCXHUYCCKUX

CHUCTEM, TIOJ3€MHBIX ¥ HA3eMHBIX COOPYKEGHHW H OTOOpaxarhb

HH(bOpMaLII/IIO B COOTBCTCTBHUH HGIZCTBYIOIHHMH HOPMAaTUBHBIMH JOKYMCHTAMU

[1K-2.1

Hcnons3yeT 3aKOHBI M MHBIE HOPMATHBHBIC MPABOBBIC aKThI B 00JACTH
TEOJIOTUYECKOTO0  W3Y4YCHHS, WCIOJNB30BAaHUS W  OXpaHbl HEOp U
OKpYXKAIOIIeH Cpeapl; HOPMATUBHBIC TIPABOBBIC aKTHI, PYKOBOJSIINE,
METOJIMYECKIE M HOPMATHUBHBIC MAaTEPHAIbI, KACAIOIIUECs JEsATEIbHOCTH
MapKIIEHIEPCKOM CITYXOBbI;

I1K-2.2

OCYH_IGCTBJ'IHST HCO6XOI[I/IMBIC MameefIHepCKHe KaMCpaJIbHBIC U IIOJICBBIC
pa6OTLI, Oq)OpMJIHeT MMPOU3BOACTBCHHYIO JOKYMCHTAIIUIO U OTYETHOCTDb

[1K-2.3

Hcnonp3yer  reoMHGOPMALMOHHBIE ~ CHUCTEMBI  JUISi  BBINOJIHCHUS
MapKIIEHIePCKUX paboT

[1K-2.4

YcTaHaBIMBaeT MPUTOJHOCTH T€0IE3NIECKOTO 000PYI0BaHUS U TPUOOPOB
K pabote




4. CTpyKTYpa, 00bEM H COEpKaAHNE TUCHUILIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas pabora — 95,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynutopHast % o
KOHTakTHas paboTa E z dopma TeKyIero
S B
B aKa/I. yacax o u KOHTPOJISt
Paszen/ Tema 2 (B axan. uacax) £EB A y P Kox
> 8 © | camocrosTenbHON |  ycIieBaeMOCTH H
JUCLUATUINHBI R £ © . | xommerenumu
O & padoThI MIPOMEKYTOUHOM
na6. | mpaxr. [ £ 8 aTTecTaluu
Jlek. =t 11
3aH. 3aH. | O &
1. Ympasnenue cocTossHuEM
MaccuBa FOPHBIX OPOJ
MK-1.1, IK-
1.1 Benenne. OCHOBHEIE 03 1.2, I1IK-1.4,
TIOHSTHS. ! TIK-2.1, TIK-
2.2,1IK-2.3
CaMOCTOSITEIIbHOE
1.2 ®axTops, H3y4eHUe TIK-1.1, TIK-
OKa3bIBAIOIIHE BIMIHUE Ha 1 1 15 JIOIOIHUATEILHOMN YCTHBIH OTIpoC 1.2, I1IK-1.4,
pasBuTHe 1ehOPMATUOHHBIX Y OCHOBHOU (cobecenmoBanme) TK-2.1, TIK-
MIPOLIECCOB Ha Kapbepax JUTEpaTypsl IO 2.2,1IK-2.3
JUCLIUTUINHE
CaMOCTOSITEIIbHOE
U3yueHHE o
N YCTHBIH ONPOC U
JIOTIOJTHUTENEHOM sammTa K-1.1. TIK-
1.3 OcHOBHEBIE METOIBI 1 OCHOBHOM . .
oTpeieNIeHNs] YCTOWIHBOCTH 0,8 1 15 JTUTEpaTypHI TIO fipaKTeckon 1.2, TIK-1.4,
i§ 5160 TOBOTO MacCHBa , HCIMIUTHHE padoret TIK-2.1, TTK-
pHboP AneH ’ 2.2, TIK-2.3
4 BBINOJIHCHHE
MPaKTHYECKUX
pabor
CaMOCTOSITEITbHOE
H3y4eHUe TIK-1.1, TIK-
1.4 Knaccuduxanus 3y . . ;
edbopmanmii 6opToB 05 1 20 JIOTIOIHUATEILHOMN YCTHBIH orpoc 1.2, I1IK-1.4,
ia Lepa ' Y OCHOBHOH (cobecenoBanue) IK-2.1, TIK-
PP JUTEPATypHI 110 2.2,TIK-2.3
JTUCLIUTUINHE
CaMOCTOSITENIbHOE
U3y4yeHHe
MOJIHUTEJIbHON o
sl I/IOOCHOBHoﬁ YCTHBIN OIIPOC U TIK-1.1, TIK-
1.5 CriocoOb! ykperieHus 3almTa 1.2, TIK-1.4,
1 1 20 JAUTEPATYpPhI IO .
MAaCCHUBOB TOPHBIX IIOPOJ HCLHTITHHE MPAKTHYECKOMN IK-2.1, TIK-
’ paboTbl 2.2,1K-2.3
BBITIOJTHEHNE
MIPAaKTHYECKUX
pabor




CaMOCTOSITEIILHOE
n3y4YeHUE TK-1.1. TIK-
JIOTIOJTHUTEILHOM 12 ﬁK’-l 4
1.6 MuctpyxTuBHbIC 1 4| 04 254 | mmeparype o | s eypeosoro | K21 T
HOpPMAaTHUBHbBIE JOKYMEHTBI ! ! patyp i yp 2.2, TIK-2.3,
JIUCIATIIINHE, MPOEKTa K1 3. TIK.
BBINOJIHEHHE 2 éi
KYpPCOBOI'O '
MpPOEKTa
HUroro no pazzaerny 4 4 95,4
Uroro 3a cemectp 4 4 95,4 3auéT
Uroro o aucuumuiige 4 4 95,4 3a4er

5 O0pa3oBaTesibHbIE TEXHOJIOTHH

I[J'ISI peajmm3anun NpeaAyCMOTPCHHBIX BHUIOB y‘Ie6H0ﬁ pa6OTLI B Ka4CCTBC 06p830BaT6J'ILHLIX
TEXHOJIOTUH B npenoaaBaHn AUCHUILIMHBI HCIIOJIB3YIOTCA TpaAULUMOHHAA W MOAYJIBHO -
KOMIICTCHTHOCTHAasA TCXHOJIOT'NH.

[lepenaua  HEOOXOIUMBIX 3HaHUH ©  (HOpPMUPOBAHHE

Hpe,I[CTaBJ'IeHI/Iﬁ 10 KYpCY BO3MO’KHO C UCIIOJIb30BAHUCM MYHBTHMGHHﬁHOFO 060pyI[0BaHI/I${.

TCOPCTUYICCKUX OCHOBHBIX

Jlekuu nIpoXoadaT B TpaJIULIMOHHON dopme, B hopMe JTEKIMH-KOHCYJIbTAlMi U POOIEMHBIX
nexuuid. TeopeTnueckuit Marepuan Ha MPOOJIEMHBIX JIEKLUAX SBISETCA PE3YJIbTaTOM YCBOEHUS
HOJYy4eHHOM MH(OpMaIMK MOCPEICTBOM IOCTAaHOBKU MPOOJIEMHOIO BOIIpOCa M TMOMCKA MyTeil
ero pemenus. Ha JlekuMsaxX — KOHCYIbTalMIX U3JI0KEHUE HOBOI'O MaTepHalla CONPOBOKIAACTCSA
IIOCTAaHOBKOM BOIIPOCOB U JUCKYCCUEH B IOMCKAX OTBETOB Ha HTH BOMIPOCHL. 10 BO3MOXHOCTH
HEOOXOJUMO HCIIOJIb30BATh MEXAMCLUUITIMHAPHOE OOyYeHHE — WCIIOJIb30BAHWE 3HAHUU U3
pa3HbIX 00JacTeil, MX TPYNNUPOBKA U KOHIIEHTpAIMsl B KOHTEKCTE KOHKPETHOH peniaemMoin
3a/1a4H.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroIuXcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHo4HbIe CpeAcTBA JISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCcTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOnMUYeCKOEe M HH(POPMALMOHHOE 0O0eceYeHue U CHMILIUHBI
a) OcHoBHas JInTeparypa:

1. MaptesanoB, B. JI. 'eomexanuka. YpaBieHHe COCTOSTHUEM MAaCCHUBA TOPHBIX MOPOJL
IIPU OTKPBITOM re0TEXHONOTHH : yueOHoe mocobue / B. JI. MaptbsHoB, O. U. Jlutsus, C. O.
MapxkoB. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa, 2019. — 260 ¢. — ISBN
978-5-00137-112-0. — Texkcr : 25eKTpOHHBIH // JIaHb : 37IEeKTPOHHO-ONOIMOTeUHAsT CUCTEMA., —
URL: https://e.lanbook.com/book/145126 (nata obpamenus: 22.02.2024). — Pexum pocryna:
JUISl aBTOPH3. MOJIb30BaTEIEH.

2. Kupuuenko, 0. B. I'eomexaHuka: HHXEHEPHO-TEOJOTHUECKOE oOOecreueHne
YIIPaBJICHUS COCTOSTHUEM MaCCHUBOB TOPHBIX MOpo : yuebHoe nocobue / FO. B. Kupuuenko, B. B.
YeckugoB, C. A. IlyneBckuii. — Mocksa MUCUC, 2017. — 90 c¢. — ISBN
978-5-906846-37-2. — TekcT : anexkTpoHHbIN // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/105287 (nata obGpamenus: 16.05.2024). — Pexum poctymna:
JUJIs aBTOPU3. TTOJIH30BATENECH.



https://e.lanbook.com/book/145126
https://e.lanbook.com/book/105287

3. YmpaBieHHe TEOMEXaHMYECKUMHU MPOIECCaMH TpU Pa3pabOTKE MECTOPOKICHUN
MOJIE3HBIX UCKOMaeMbIX : yueOHoe nocodue / JI. M. Kasukaes, A. A. Kossipes, 3. B. Kacnapess,
M. A. Noduc. — Mocksa : ['opuas kaura, 2016. — 490 c. — ISBN 978-5-98672-441-6. —
Texcr: oanektponnbld / Jlaub : dneKTpoHHO-OmMONmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/101757 (mata obparmienus: 16.05.2024). — Pexxum gocrtyma: s
ABTOPH3. MTOJIb30BATEIICH.

0) JonosHuTebHAS JJUTEpaATYypAa:

1. baxaeBa, C. II. Pacuer ycTOHYMBOCTHM OTKOCOB IIPHM OTKPBITON T'€OTEXHOJIOTUU :
nabopaTopHbIi TpakTUKyM : yueOHoe nocobue / C. I1. baxaepa, E. B. Ananenko. — Kemeposo :
Ky3['TY umenu T.®. I'opbaueBa, 2022. — 170 ¢. — ISBN 978-5-00137-318-6. — Texkcrt :
AJICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOJIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/295730 (mata obparmienus: 22.02.2024). — Pexxum gocrtyma: s
ABTOPH3. MOJIb30BATEIICH.

2. Tanpniepun, A. M. I'eoMexaHHWKa OTKpBITBIX TOPHBIX paboT : y4eOHuK / A. M.
I'anmeniepun. — Mocksa : ['opnas kuura, 2003. — 474 c. — ISBN 5-7418-0228-1. — Tekcr :
JICKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTESIHAS cCUCTEeMA. — URL:
https://e.lanbook.com/book/3261 (nmara oOpamenus: 16.05.2024). — Pexxum nocryma: s
aBTOPU3. IIOJI30BATEIICH.

3. BoponkoB, B. ®. I'eomMexaHHWKa OTKPBITBIX TOPHBIX paboT. KOHCIEKT nekuuid :
yuebHoe rmocobue / B. ®@. Boponkos. — Kemeposo : Ky3['TY umenn T.®. 'opbauea, 2011. —
61 c.— Tekcr: snekrponHbiii / JlaHbp : 35ekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/69411 (mara oOpamenus: 16.05.2024). — Pexxum pocryma: mmis
ABTOPH3. MOJIb30BATEIICH.

4. Kasukaes, /. M. Ilpaktudeckuid Kypc KOMOMHHPOBAaHHOW pa3pabOTKH pPYAHBIX
MecTOpokIeHuH : yueOHoe nocobue / JI. M. KasukaeB. — 2-e uzn., crep. — Mocksa : 'opHas
kaura, 2012. — 186 c¢. — ISBN 978-5-98672-328-0. — Tekcr : anextpoHHbIi / Jlavp :
JNIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/66434  (mata
obparmenust: 16.05.2024). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENEH.

5. 'eomexanuka : yuebHoe nmocobue : B 2 yactsx / D. B. Kacnapbsn, A. A. Kosbipes, M. A.
Nodwuc [u ap.]. — Mypmanck : MI'TY, 2016 — Yacts 1 : ['eomexannka — 2016. — 172 ¢. —
ISBN 978-5-86185-901-1. — Tekcr : 3nexkTpoHHbIH / JlaHb : 3JIE€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/142614 (mata oOpamienus: 16.05.2024). —
PexxuMm poctyna: uis aBTOpH3. MOJIb30BaTENEH.

6. l'eomexanuka : yueOHOe mocobue : B 2 actsx / J. B. Kacnapesa, A. A. Ko3bipes, M. A.
Noduc [u ap.]. — Mypmanck : MI'TY, 2016 — Yacts 2 : ['eomexanuka — 2016. — 320 ¢. —
ISBN 978-5-86185-902-8. — Tekcr : snexTpoHHbIH / JlaHb : 3IIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/142615 (nmara oOpamenus: 16.05.2024). —
PesxuMm poctyna: 1uist aBTOpH3. TMOJIb30BATENEH.

7. Ileppoguueckue U31aHus

INopubiii xypHan. M3Bectust BY30B. Mapkieinepuss 1 Henponosib3oBaHue. ['eone3us u
kaprorpadus. Bectauk MI'Y. Boimyck 4. 'eonorusi. 'opHbIii HHPOPMALIMOHHO-aHAIUTHYECKUH
OroJIIETEHb.

B) MeToanyeckue yKa3aHusl:
Meroanueckue yka3aHus CTYJEHTaM 110 BBIIIOJHEHUIO IPAKTUYECKUX U KypCOBOM
paloT MpHUBEICHBI B IPHIIOKEHUH K TPOrpamMMe.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5 1.  Huadopmanumonnas
cucrema «ExmHOe OKHO HOCTyma K oOpa3oBaTenbHBIM pecypcam», OOpa3oBaHue B 001acTu
TEXHUKHA u TEXHOJIOTHH, I'opnoe ZEeT0. - URL:

http://window.edu.ru/catalog/resources?p rubr=2.2.75.5



https://e.lanbook.com/book/101757
https://e.lanbook.com/book/295730
https://e.lanbook.com/book/3261
https://e.lanbook.com/book/69411
https://e.lanbook.com/book/66434
https://e.lanbook.com/book/142614
https://e.lanbook.com/book/142615
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5

http://metal.polpred.com/ 2. MexxayHapoaHas ClipaBOYHasi CUCTEMa
AKOHOMHUYECKHUX COOOIIEHUHN M OTPACIICBON aHAIMTUKH CPEJICTB MacCOBOM MH(OpMaIuu
polpred («ITonmpeny), orpacib «MeTtantyprusi, ropHoe aeno B P® u 3a pyoesxom». — URL:
http://metal.polpred.com/

https://elibrary.ru/project_risc.asp. 3. Hayunas snekTpoHHas OMOIHoTeKa:
https://elibrary.ru/project_risc.asp.

https://scholar.google.ru/ 4. TlouckoBas cucrema Akanemust Google (Google
Scholar). — URL.: https://scholar.google.ru/

http://www.mining-enc.ru/ 5. I'opuas sanukaoneaus http://www.mining-enc.ru/

http://www.miningexpo.ru/ 6. F'opHOpoOMBIIUIEHHBIH opTan Poccuun
http://www.miningexpo.ru/

http://www.giab-online.ru/ 7. I'opHbIi HHOPMAIIMOHHO-aHATUTHYECKHI
oroserens http://www.giab-online.ru/

http://www.geoinform.ru/ 8. MuHpopMannoHHO-H31aTEIbCKUI LIEHTP 110
re0JIOTHH M HeAPOIob30Banmio http://www.geoinform.ru/

http://mining-media.ru/ru/ 9. Hayuno-TexHuueckuii sxypHan «I opHas
POMBIILICHHOCTRY http://mining-media.ru/ru/

https://mwork.su/ MupopMamoHHO-aHATUTUYECKU I TOPTA JJ1si TOPHSIKOB
https://mwork.su/

http://www.gosnadzor.ru/about_gosnadzor/history/ 11. deaepanbhas ciayxoa mo
IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY Ha/I30py
http://www.gosnadzor.ru/about_gosnadzor/history/

https://geomix.ru/blog/gornoe-delo/ 12. Geomix: IIporpammuoe obecredeHne u
WH)XKUHUPUHTOBBIC YCIYTH TUIst TOPHOI OTpaciH. ['opHoe JIEII0.
https://geomix.ru/blog/gornoe-delo/

IIporpammHoe odecnevenue

HaunmenoBanue .
10 Ne norosopa Cpoxk neicTBUS TUIICH3UH
7Zip cB00OIHO pacnipocTpansemoe [10 0eccpovHO
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
Hassanme kypca CchlIIKa

OJEeKTpPOHHBIE  pecypchl  OMONIMOTEKH

MITY . T 1. Hocosa https://host.megaprolib.net/MP0109/Web

HammonansHas
MH(}OpPMallMOHHO-aHATUTHYECKast URL:

cucrema — Poccuiickuii namexc Hayunoro | https://elibrary.ru/project_risc.asp
nutupoBanus (PMHLI)

Poccuiickas I'ocynapcTBennas

SuGnorexa. Karator https://www.rsl.ru/ru/4readers/catalogues/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TeXHUYECKOe 00eCieYeHNnE TUCIUIUTNHBI BKIIIOYACT:

MarepuanbHO-TeXHHUECKOE 00ecTieYeHre JUCIUTUINHBI BKIIOYALT:

VY4eOHble ayJUTOPUN JUIs IPOBEACHUS 3aHATUH JIGKIIMOHHOTO THIa: MyabTHMEIUITHbIE
CpeACTBa XpaHEHUs, Iepelauid ¥ MpeCcTaBIeHUs HH(opMaIuu

VYueOHbIE ayIUTOpUU Uil TMPOBEACHHS TMPAKTUYCCKUX 3aHSTUH, TPYIIOBBIX H
WHAMBUYAIBHBIX KOHCYJIBTAIlMii, TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOH aTTecTaluu:
[Tepconanbubie KoMmbroTepbl ¢ naketom MS Office, Beixomom B MHTEpHET U ¢ JOCTYIOM B
NIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

AyIuTOpHUH IJIi CAMOCTOSITETILHON pabOThl: KOMITBIOTEPHBIEC KJIACChI, YUTAJIbHBIE 3aJIbI
oubmuoreku: [lepconanbubie KoMmbioTephl ¢ makeroM MS Office, Beixogom B MHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH()OpMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenne pans XpaHeHUS W NPOPHIAKTHUECKOTO OOCITYKHBaHHUA Yy4eOHOTO
obopynoBanusi: Creuaxu sl XpaHEHUS y4eOHO-HAINATHBIX MocoOuid u  ydeOHoO-
METOAMYECKON JOKYMEHTAIMH.

Ipuioxenne 1
6 YueOHO-MeTOqUYECKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst
CamocrosTenbHas paboTa CTyIEeHTOB IPEIyCMaTpUBAET:

- IOATrOTOBKY K IPAKTHUYCCKHM 3aHATUAM, HU3YUYCHUC HeO6XOI[I/IMI)IX pa3aciioB B
KOHCIIEKTaX, PEKOMEHJIOBaHHOW JIMTEpaType, YIEOHBIX NOCOOMIX M METOAWYECKUX YKa3aHUSX;
paboTa co CipaBOYHOMN JIUTEPATYpOr

- UCTIpaBJICHUE OMIMOOK, 3aMeYaHui, 0POPMIICHHE OTYETOB 10 MPAKTUIECKUM paboTaMm.

- IOArOTOBKY K IPOMEKYTOYHOMY KOHTPOJIIO.

B03MOXHO HCI0Ib30BaHUE TEXHOJIOTUHU onepekaromadg CaMOoCTOATCIIbHAA pa60Ta — U3YUCHUC
CTYACHTAMH HOBOT'O MaTC¢pHraia 10 €TI0 U3JIOXKCHUA MPEIIOoaAaBaTCIICM Ha JICKIUU U APYTUX
AYAUTOPHBIX 3aHATHUAX.

IlepeyeHb BONPOCOB /1151 CAMONIPOBEPKH
[TepeueHb KOHTPOJILHBIX BOIIPOCOB LIS IPOBEPKH OCTATOYHBIX 3HAHHUH CTYJEHTOB IO
JUCHUITIINHE ((praBJ'ICHI/Ie COCTOSIHMEM MAaCCHUBA B YCIIOBUAX OTKPBITHIX TOPHBIX pa60T»:

1. OcHoBHBbIE (aKTOPBI, OKA3bIBAIOIINE BIUSHUE HA YCTOWYMBOCTh OOPTOB KapbepOB.

2. T'opHo-TexHWYecKHe ¥ TpPHUPOJHBIE (PAKTOPbl BO3HUKHOBEHHWs nedopmanuii OOpTOB
KapbePOB.

3. Teomormyeckue u ruIporeosorniyeckue (GakTopsl BOZHUKHOBEHHUs Jedopmaruii 60pToB
KapbePOB.

4. Knaccudukanus nedpopmaruii 60pTOB KaphepoB.

5. OCHOBHBIE NPUYMHBI PA3BUTUS PA3TUUHBIX JE(POPMALMOHHBIX MPOLECCOB MpU T00bIUE
Pa3HBIX TUIIOB PY/I.

6. Metoapl pacueTa yCTOHUNBOCTH KapbepPHBIX OTKOCOB.

7. CxeMbl pacyeTa yCTOMYUBOCTH KapbePHBIX OTKOCOB.

8. Kuaccugukanus cnoco60B yKperuieH!s! TOPHBIX MOPOJT M YCIOBHS UX MTPUMEHEHHS.

9. Croco0bl yKpeIUIeH!s1, He BBI3BIBAIOIIIE H3MEHEHHUS COCTAaBa, CTPOCHHS ¥ CBOWCTB MOPO/I.

10. CiocoObl  yKperieHus, BBI3BIBAIOIINE YAaCTUYHOE H3MEHEHHE COCTaBa, CTPOCHHS U
CBOWCTB MOPOJ

11. CiocoObl yKperuieHus, BHI3BIBAIOIINE CYIIECTBEHHOE M3MEHEHHE COCTaBa, CTPOSHUS U
CBOWCTB MOPOJ

12. Meronp! yripaBneHust Ae(opMarimOHHBIMU ITPOLIECCAMU, CBA3aHHBIE C K3MEHEHUEM CXEMBI
BCKPBITHS, CHCTEMBI pa3pabOTKH U PeKUMa TOPHBIX PadoT.



13. Koa¢unument 3amaca ycTOMUYMBOCTH, CyTh, OCHOBHBIE CIIOCOOBI pacueTa, HOpMAaTUBHBIC
BEJIMYMHBI.

14. HaGnronenus 3a nedopManusiMu KapbepHBIX OTKOCOB.

15. OcHoBHble mponoxenus IlpaBun obecrnedeHus ycTOHYMBOCTH OOpPTOB M YCTYIOB
KapbePOB, pa3pe30B U OTKOCOB OTBaOB, (mpuka3 PTH ot 13.11.2020 Ne439)

16. HapymeHnust ycTOWYMBOCTH OTBAJIBHBIX OCHITICH.

17. TpeGoBaHUS K pacyeTy YCTOWYUBOCTH OOPTOB U YCTYIIOB KapbepoOB, pa3pe30B H OTKOCOB
OTBAJIOB.

18. MOHUTOPUHT YCTOHUMBOCTH OOPTOB U YCTYIIOB KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB.



IIpunoxenne 2

7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEJICTBA AJISI TPOBEICHUS
MIPOMEKYTOUHOM aTTecTaliu:

Koxa
HHIMKATOpPA

HNuauxkarop
JOCTHKEHHUSA
KOMIIETEHII NI

OueHo4vHbIE CpecTBA

[1K-1 CriocobeH BBIMONHATh MHXEHEPHO-TEO/IE3NYECKHE W3bICKAHHUS, IUIAHUPOBATH DPa3BUTHE
TOPHBIX PabOT, OCYIIECTBIIATh MapKIIEHAEPCKUM KOHTPOJIb COCTOSIHUS TOPHBIX BbIPAOOTOK,
3aHUM COOPYKEHUH M 3€MHOM IIOBEPXHOCTM HaA BCEX JTalax OCBOCHMS M OXpaHbl HEIp C
00ecreyeHHeM POMBIIITIEHHOM 1 3KOJ0rHYecKoi 6€301aCHOCTH

[K-1.1 CocraBinser .
DOCKTLL [IpuMepHBIii IEpeYeHb BOIIPOCOB
P 1. CocraBuTh NPOEKTHYIO JIOKYMEHTALMIO  JJIs
POM3BOJICTBA .
o oOecnieueHnss  0e30mMacHOM  3KCIUTyaTallud  OOBEKTOB
MapKIIeHIEPCKUX U
OTKpBITBIX TOPHBIX paboT B oOmactu obecreyeHus
re0Ie3NUECKUX .
. YCTOMYMBOCTH OTKOCOB Ha YTOJBHBIX pa3pe3ax U Kapbepax.
P ’ 2. CocTaBUTh IPOEKTHYIO  JTOKYMEHTALUIO  JJIs
OCYILECTBIISICT 9
KOHTDOLL 54 obecrieueHrs 6€30MacHOM PKCITyaTallud TOPHBIX PaboT JIst
p HaOo1eHus 3a aedopManusiMu 60PTOB, OTKOCOB YCTYIOB U
BBITTOJIHEHUEM .
OTBAJOB HAa Kapbepax M pa3padOTKe MEPONPUATHH IO
U3BICKATENbCKUX .
00eCIeUeHUI0 UX YCTOMYUBOCTH.
pabor
[IK-2  CnocoOGeH  BBINONHATH  MapKIIEHIEPCKO-Teo/e3ndeckue  paboThl,  ONpPEIeNsiTh

[IPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKU COCTOSIHUSI 3E€MHOM MOBEPXHOCTH M HEAD,
TOPHO-TEXHUUYECKUX CHCTEM, ITOJI3EMHBIX M Ha36MHBIX COOPYKEHUH U 0TOOpakaTh HH(POPMAIIHIO
B COOTBETCTBUH JIEVCTBYIOIMMU HOPMATUBHBIMU TOKYMEHTAMHU

[TK-2.1 Ucnonb3yer
3aKOHBl M  UHBIE
HOpPMAaTHUBHBIC
MPaBOBBIE aKTHl B
obnactu
Te0JIOTNYECKOT0
U3y4deHHUS,

1. PacckakuTe TE3MCHO OCHOBHBIC TIOJIOXKECHUS aKTyaIbHBIX
UCMOJb30BaHUS U -

BEpCUH HOPMATHBHBIX JOKYMEHTOB IO OCOOEHHOCTSAM
OXpaHbl HEAp U o

. o0ecrieyeHnst yCTOWIMBOCTH OTKOCOB Ha YTOJIBHBIX pa3pe3ax

OKpY’Karouien
OB U Kapbepax.
PEIBL; 2. PacckaxuTe TE3MCHO OCHOBHBIE MOJIOKEHUS aKTyaJIbHBIX
HOPMAaTUBHBIC .

Bepcuil 1o HaOmoaeHuto 3a aedopmanusiMu  OOpTOB,
NpaBOBBIE  aKTHI,

KOBOJIAIIIHE OTKOCOB YCTYIIOB W OTBaJOB Ha Kapbepax W pa3paboTke
py ’ MEPONPUATHIA 10 00ECTIEYSHHUIO UX YCTOMUUBOCTH.
METOAMYECKHE U
HOPMAaTUBHBIC
MaTepHabl,

Kacaromuecs
JeSITeTbHOCTH
MapKIIEeHIEPCKOM
CITYXKOBI,

[1K-2.2 OcyiecTBisier 1. CocraButh MIPOEKT Ha pa3palboTKy
HE00X0IUMbIe MPOTUBOJAC(POPMALIMOHHBIX ~ MEPOINPHUATHH € y4eToM
Mapkiieepckiue | Tpe0oBaHM HOPMATHUBHBIX JJOKYMEHTOB
KaMepaJIbHbIE U 2. CocTaBUTh MPOEKT Ha OLEHKY YCTOWYMBOCTH
MmoJIeBble  paboTHI, | O0pTa (0B) KaphepoB C YYETOM TPEOOBAHUN HOPMATHUBHBIX

odopmitsieT

JIOKYMEHTOB




HNuauxkarop
JOCTHKEHHUS OueHo4YHbIE CpecTBA
KOMIIeTeHIIMH

Kon
HHIMKATOpAa

MIPOU3BOJICTBEHHYIO
JOKYMEHTAIIUI0 |
OTYETHOCTD

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, NIOKa3aTe¢/JIn U KPUTEPUH
OICHUBAHUA:

CornacHo yuyeOHOMY IUIaHYy MO JUCHUIUIMHE «YTIPaBICHHE COCTOSHHEM MacCuBa B
YCIIOBUSX OTKPBITBIX TOPHBIX pabOT» MpelycMOTpeHa MPOMEXYTOuHas arrectaius B (opme
3auera. [y mosydeHHs 3aueTa HEOOXOAMMO HAJM4YME OTYETa C MPABHJIBHO BBIOJHEHHBIMU
MPAKTUYECKUMHU paboTaMH.

Kputepuu onieHKH pu MPOBEJICHUH 3a4eTa:

— Ha OLEHKY «3a4TeH0» — OOYyYaroIUICs JIEeMOHCTPUPYET JOCTAaTOYHbI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, Ha BONPOCHI IPENOAaBaTesl B paMKaX M3y4YE€HHOro Kypca
JlaeT MPaBUIIBHBIE OTBETHI, MOXKET JOIYCKaTh HETOYHOCTH, 3aTPYIHEHHs, HO B LIE€JIOM 3HAHHI,
YMEHUS WM HaBbIKA COIVIACHO H3y4YaeMbIM KOMIIETCHLMSM YCBOEHBI; Ha 3a4€THOE 3aHATHE
IPEJCTaBJIEH OTYET C MPABUJIBHO BHIIOJIHEHHBIMHU MPAKTHUECKUMH pab0TaMu 10 AUCLUILINHE;

— Ha OLICHKY «He 3a4TeH0» — Pe3yJIbTaT 00Y4YEeHHUs HE TOCTUTHYT, 00y4YaIOLIUICSI HE MOKET
[I0Ka3aTh 3HaHUS Ha YPOBHE BOCIPOM3BEIEHUS U 00BbACHEHNU HHPOPMALIUU, HE MOKET I10Ka3aTh
MHTEJUIEKTYAJIbHBIC HABBIKU PELICHUS MIPOCTHIX 33]1a4, OTYET HE IIPEICTABIICH C BBIIIOJHEHHBIMU
IPaKTUYECKUMHU paboTaMU MO JUCLUIUINHE.




IIpunoxenne 3
MeTtoauyeckue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3alIIMTe MPAKTHYeCKUX padoT
IIpakTHyeckasi pabora
«OueHka ycToi4uBOCTH 00pTa Kapbepa U pa3padoTka
npoTuBoAeGOPMAIIMOHHBIX MEPONPHUSATHIN»

I. Jlnst 3a1aHHOTO OTKOCA 10J00paTh THITBI IOPOJI, KOTOPBIMHU OH cJI0eH. V3 Tadumuil ¢
(H3UKO-MEXaHHUYECKUMHU XapaKTEPUCTHKAMH BBIOPATH CLICIUICHUE, YTOJI BHYTPEHHETO TPEHNS,
IUIOTHOCTH (OOBEMHBII BEC), BCE MX MPUBECTH K CIMHBIM eIMHULIAM H3MepeHust cuctembl CU.

Il. Yepennenue Gpu3nko-MeXaHHUECKUX XapaKTepUcTuK. st HOpo/| 3aHMMAIOIMX HAaHOOJIbIIee
pacnpocTpaHEHUE B TEJIC MACCUBA, WIIM HAUMEHEE YCTOWYHMBBIX ONPEACISIOTCS ITUPHHA
npu3Mbl 00pymienus a (popmyna 10.1)

5.0npegeTHTe IMHPHHY MPHIME] BO3ZMOKHOTO 00pVIICHHA:

"a+;zvﬂ 1
—

a=—— —— = =112Mm (10.1)

BBICOTA BEPTUKAIBHOM TPEIIMHBI OTpbIBa Hgp (11.2.).

2. BerHCIHTe TTYOHHY Hy, Ha KoTopoil QOpMHPYVIOTCA IUIOIMMATKH CKOMhEE-
HHA, o opmyae (4.2):
Hyy=2C,ctg(45 — o2 )y =T7Tm

CorlacHO METOMKH, MPECTABICHHON Ha pUc 12, MPOBOAKUTCS HarboJIee BepOsSTHAS
KPYTJIIOIHUJIMHAPUYICCKAA ITOBEPXHOCTb CKOJIBKCHUS.
7. IlocTpoeHile MOBEPXHOCTH CKOJIBKEHIIS MPOI3BOINTCSA B CIEAVIONIEM IIO-
pSIKe:
a) OT BepXHell OPOBKN A OTKOca OTIOXKITE BeINYINHY d = AB — IIPUHY TIPH3-

MBI 0OpYIIIEHIIs, BBIUICIeHHY0 0 Gopmyte (10.1):
0) u3 ToueK 4 n B BepTHKAIBHO OTIOKITE BeTMUNHY Hy), BEIUHCICHHYIO 110

¢opmye (6.3), a u3 Touek 4’ u B’ nposennte muHNN 1o yriaom 45° + ¢, / 2 k ropu-
30HTY 0 IlepecedeHns nx B Touke C;

B) 13 Toukn M (HIDKHSIS OpoBKa yCTyIa) mpoBeauTe HampasiaeHne MN mon yr-
oM 45°— ¢, / 2 K oTKOCY:

r) n3 Toukn C BOCCTAHOBHTE MePIeHINKYIIp K HanpaBiaeHnto B'C, a 13 TOUKHn
M-k Hanpa}BﬂeHmO MN no nepecedenns B Touke O;

n) paamycoM R = OC = OM nposeaute ayry okpyxHoct C'M ¢ neHTpoM B
Touke O.

JInmang BB' CM gBisgercs NCKOMOII IIOBEPXHOCTBIO CKOIbXeHNA (puc. 12).



Puc. 12. Ilocmpoetriie xpyeaoyuaiuHOpu4eckoll N0OGepXHOCHIU CKOTbHCEHUS
6 0OHOPOOHOM MACCUBE NIOCKO20 ONKOCA

ITo koTOpO¥ MPOU3BOAUTCS 3aMeEP JJIMHBI IMHUHU CKOJIbKEHUS, PACIIOJIOKEHHOM B KXKIOW U3
pasnoBuaHOCTEH nopo. [1To popmynam 9.5-9.7 ycpeaHsioT clenyieHue, yroia BHYTPEHHEro
TPEHHS, IIOTHOCTh OPO/I.

Bemrauser ), @ 1 C,y, 10 HalOOIee HANPSKEHHOIT IIOBEPXHOCTIL, He COBIIAIak0-
ITIIe ¢ IOBEPXHOCTSAMII OCIIa0NIeHIIT MacCHBa, OIIPeIEIITFOTCS KaK CPeHEB3BEIICHHbIE:

Yo = Yy R ymy oy mmy e m, L m (9.5)

/cp
o 26
. :
2
o[ oT [
2.¢0 _ g0l 9.7)

tgp ==——"" U igp, =
= el L= o ZO’!
i

Z}f

. 3, .
Tae ) — INMOTHOCTE IIOPOMO 1-TO €104, M /T, m; — MOOITHOCTB MOPOJ 1-I'0 CJIOA B IIpEae-

(9.6)

JIaX IPH3MBI BO3MOKHOTO OGI}B’H_IEHIIH, M. f;; — IJIITHa Yy4JacTKa IMOBEPXHOCTII CKOJIb-
JKCHIIA B IIPeaeiIax 1-TO Cllod, M. @; I C;; — COOTBEICTBCHHO YI'OJI BHYTPCHHCIO Tpe-

HIIA U CIEIUIEHNS 1-10 CJI0S; O; — OPUEHTIPOBOYHOE 3HAUYEHIIe BeTHYIMHbI HOPMATh-
HOT'O HAIIPSUKEHIII B MpelelaX yYacTKa IMOBEPXHOCTI CKOJIB/KEHI, MPOXOIAIIeil o
1-MV CITOFO:

I, JIns ycpeaHEeHHBIX JUIs OTKOCA TaHHBIX MO CHETJICHHIO, YTy BHYTPEHHETO TPEHUS,
IUIOTHOCTHU MIEPECUYUTHIBAIOT IIUPUHY MPU3MBbI OOPYIIEHUS @, BHICOTY BEPTUKAIbHOU TPELIMHBI
oTpbIBa Hgg , MpoBOIAT HanboIEee BEPOSITHYIO KPYTIOUMIUHIPUIECKYIO TIOBEPXHOCTh
CKOJIbXKEHUS.

IV.  Omenka ycToiiuMBOCTH OOpTa Kaphepa MPOU3BOJUTCS METOIOM aIreOpandeckoro
CJIOKCHHUA CHII.



8. [ToBepouHEIIT pacueT YCTOIUMBOCTI OTKOCA MPOM3BOIUTCS MMyTEM CITOKESHIIS
I CPAaBHEHIIA CIBHTAOIIIIX CIUT IO HaOoIee HaupSKeHHOIT ITOBEPXHOCTH (MeTOI al-
reOpandecKkoro ClI0KeHIs CII) I OmpeeeHIs B pe3yIbTaTe 3TOr0 CpaBHEHIIS Jeii-
CTBHTEIBRHOrO Ko3(uineHTa 3amaca yCTONYMBOCTH OTKoca. J[eliCTBUTEIBHBIN KO-
3¢ purmeHT 3amaca yCTOIUIIBOCTH ONPeAeIIeTCs Mo (hopMyIe

> Fcosigen +3Cpl;

7= . : 10.2
d > P.sing; ' ( :

rac P." — BEC 3JICMCHTAapHBIX O70KOB, Ha KOTOPEBIC pa3aeirieTca IIpI3Ma B IIPIMBIKAIO-
meM K OTKOCY MaccCHBeE, OIpaHIYICHHAaA HalooJsee HﬂH[)H}KeHHOfI I[IOBCPXHOCTHBIO, T

P; = a; h;y : & — yron HakIOHa 37eMeHTapHOII ITOIAIKIL, TPaj.; /; — IUIOmaIh OCHO-
BAHIIA 3IeMeHTapHEIX GII0KOB, M ; IPIH pacueTe TOJIIIIHEI IIPH3MBI MeAKIY OTKOCOM II
HarOoslee HAIPSKEHHOI [TOBEePXHOCTHIO IMPUHIIMaeTcs paBHOI 1 M: a;, /; — pa3Mepsl
37TeMeHTApHOTO OT0Ka, M; Y — ITOTHOCTB TIOPO, T/M .

OmnpernereHne CcOBHTAOINNX I YISP/KIBAIONIIX CIUT 1 KO3 IIIIEHTa YCTOil-
YIIBOCTH IIPOM3BOANTCS B CAeAVIOIIEM IOPSIKE:

a) npusmy ABB'M B npuMbIKaroneM K OTKOCY MacCIBe IOPO/I, OTPaHHYEeHHYIO
HandojIee HapsUKeHHOIT MOBEPXHOCTBIO, pa3deiiTe BepTHKAIBHBIMI TIHIIIMI Ha Psij
0nokoB. [Ipm sToM mmpnHy nmepBoro (HadmHas OT BepXHeH OPOBKI) O-T0Ka I/ y100-
CTBAa pacueTOB MOJKHO IPIHIMATh PABHOI IINPHHE IIPI3MEI BO3MOJKHOIO OOpyIITe-
HI4, a ocTalbHBIX — 1020 M (puc. 13):

0) B Ka’k7oM OJI0Ke B MacIITade pHICYHKa ONpeaeTTe a;, h;,, ;. Iy

B) o popmyie (6.10) BerancmuTe ko3 pUITIEHT 3amaca yCTOIYNBOCTH 77.

Pacuer cocraBmsromux BemmunH B (opmyne 10.2 pekoMeHmyeTcs mpom3Bo-
JUTH 110 Tao. 6.

Ecmn BerancireHHENT K03 (QUITIIEHT 3araca YCTOIYIMBOCTH OTKOCA MEHBIIIe pac-
4eTHOro Ooree ueM Ha 5% (Kak, HampuMep, HpH pacueTe MO BapHaHTY 1), TO HeoO-
XOZIIMO YMEeHBIIITH YTOI HaKI0HA YCTYIIa I BHOBE BEIUIICTITH KOA(p(pHIeHT 3amaca
YCTOHYIIBOCTIL.

Tabmmma 6
PacyeT caBuraromix 1 yaep;KIBaIOMIIX CIT
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Puc. 13. Cxema x pacueny yemoiiqugocni Menooom
aA12ebpauteckoco Cl1OHCEHUACUT N0 HAUboee HanpAXCEeHHOI NOGEPXHOCHII!

1.2, 3, 4 —HOMepa pacueTHEIX GTOKOB. ¢ — pacueTHEHII YTOI HAKIOHA OTKOCA
II0 YCIOBHAM €ro YCTOITYHBOCTH

Eciu Bo BTOpOM clIydae MOIYYILIOCE, UTO 7)., > 1,2, TO pelleHne 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 MPSIMOIL, IOTYHIIM Ha OCH aOCITHCC TOUKY 3,
COOTBETCTBYIOIIYIO HCKOMOMY 3HAYEHHIO yITIa HAK/IOHA YCTOIYIBOCTI OTKOCA.

1.5
1.4
1.3

1R

TMpacy = 1.2
[.1
1.0

Puc. 14. Onpeoeneniie 1ickoM020 V2aa OMKOCA Gy, C VYoM PAcHentHo2o
Ko3ghpuyerma anaca yemoudueocni

B Tabm. 1 MPUBCACHBI 3HAYCHUA BCIIMIUHDBI KOB(p(pI/II_II/IeHTa yCTOﬁ‘-IHBOCTH B 3aBUCUMOCTHU OT
HaACKHOCTHU NCXOAHBIX JaHHBIX.



Tatmma 1

PeroMeHTyeMEIE BETHIHHE Ko3ddaerTa 3anaca yCToMMHBOCTH 7
B 3aBHCHMOCTH OT HaJ&HHOCTH HCXOTHEIX Te0IOT HIeCKHX JAHHEIX

Ctagna ocBOSHHA MeCTOPOE ICHHT |
(cTeleHs HAZe#HOCTH HCXOTHEL H{Ecg?;::ﬂfog Pabomai Ilpmveaanmne
FIAHREE = 10 neT) bopr
IIpH TpeITHHOBATEIN. TEk-
[IpoexTHpoBaHEE (IO JAHHEDM 1.5 = 1.4 | TOHHYECKHY HapyIOEHHEIX
OVpeHHA CHBAKHHH METOJOM BMEIMAROITIY TIOPOIAY
AHATTOTH) 13 =17 Ilpp C730EM OecYaHo-
' ' THHHCTEIX PA3HOCTAX
IKCIUTYATamHA (II0 JAHHEIM
HIYIEHHA MACCHEA NOPOT B 13 - 12
O0HAXMEHHAX H aHATHIY IJe- ' '
(popMaIHi)
JImEEEIaUEA  (DOCTAHORBEA
0opTa B MpeneleHOE IIOJO-
HEHHE [0 JAHHEIM LTHTETE- 19 - 12

HEIN HHCTPYMEHTATEHEIN Ha-
OMmoOeHHEA 33 COCTOMHHEM
OTKOCOE)

Ec/mH claraimie 0TEOC [MOPoIs! IPeCTABIEHE ITHHHCTEIME PA3HOCTAMH H 33
HCXOHEIE XaPaKTepHCTHEH IPOIHOCTH B PACIeTax MPHHEMAESTCH [Ipetel I3y IecTH
3THX Nopom. To KoaddHIHeHT 3anaca MoxKeT OBITE OPHHAT PABHEIM eqHHEHDE (17 = 1)

OfecnededHe VCTOHYHEOCTH GOPTOE C PAXTHYHEIME Ko3(HIIHeHTaMH 3amaca
MOMHOCTRE) He HCKIoY9aeT AedopMHEpOBaHEe NPHOOPTOBOrO MACCHBA, TAK KaK Mepe-
pacopeneleHHe HaIpAAeHHH IIPH [POBEJeHHH BEIPADOTOK BHI3EIBAET JedpopMalHH
MOpod, HO TIPH 3TOM OHH HE JOCTHTAKT KPHTHYECKHX BETHYHH. JTO HEeoOXOTHMO
VIHTBIBATE B TEX CIYUASX, KOTOA B HENOCPEICTBEHHOH GMH30CTH 0T G0pTa HAXOIAT-
CA OXpaHASMEIE OOBEKTEl BEICOKOH KaTeropHH. OpHEHTHPOBOYHEIE BETHUHHEE! OHH-
TaeMEX AedopMAalHi OpH pazmHYHEX KodddHirenTax 3amaca yCTOHTHEOCTH IIPH-

BEOeHEl B Tabm. 2.




Tabmma 2

IIporeo3HpYEMEIE A6 OPMAITHHE TPHOOPTOBOTO MACCHBA

Koog urment CocTosHHe 38MHOH IMOBEPXHOCTH B IIpelde
3aIaca yCToH- - e }
y TTax OPHIMEl BO3MOXHOIO 00pYIIeHH TIpmaetiarme
SHBOCTH 7]
[IpHOOPTOREIA MACCHE HCORITEIEAST mpe- | Benmmmma gedopiamHi
- 13 HMYIIECTBEHHO VIPYTHE AedOpMalHH, OT- | HAXOOHTCE B NpeIenax
S HOCHTENIEHEIE TOPHIOHTAMRHEIE JedopMa- | TOUHOCTH MapKImeimep-
ITHH He npeesmaT 1 — 10 CEHX HIMEpPCHHH
[Toge1moTcA TPEINMHEI, OOIIHE CMEMIEHHT
MOBEPXHOCTH NPHOOPTOBBIX MACCHEOE IIPH Cha
- MEIIEHHA, 3aTyXA-
<1312 BEICOTe DopTa bomee 100 M goctarasor 200- ED]:E 'HEHHT}
300 »pv. OTHOCHTEMBHEIE TOPH3OHTATBHEIE THHE BO Bpes
TethOpMAITHH MOTYT JOCTHTaTs (2—5) 10~
[loARMAOTCA 3AKOMEL, TOPHIOHTATEHEIE | JedopMalHH —OpemMy-
=12-1.1 qedopMamHE MoryT gocTErats 30-10°, a | mecteemmo  3aryxaror
0DITHE BETHYIHHEI CMeImeHHd — 1 52 M ED BPEMEHH

Ilpunvtenarue. TIpH KpyTOM 3aTMeTAHHH TOPHEX Mopox (5 = 50%) B cIoHCTOM MACCHBE
IHATHTENEHEIE TedopMalHH MOBEPXHOCTH B Mpegeax OPHIME! BOIMOMHOIO 0DpYIIeHHST
HeH3De#HEl H OpHE 0 = 1.3, XoTf o0Das yvCeTOHIHEOCTE O0eCIeTHEASTCA, CMEIIEHHT IpH-
OOPTOBOTO MACCHEA, MpefIecTEYIOINHE COpYINEHHID OOPTOB [IMVOOEKHX pa3pe30B. MOIYT
IOCTHTHYTE BECEMA 3HATHTENBHE BeTHIHH mopamea >—10 w

JnA onpefedeHHA NPeIeldbHEIX MapaMeTPOB VCIVIOE BeIHYHHA Ko3ddH-
IHEHTA 3allaca VCTOHYHBOCTH JOMAHA COCTARIATE He MeHee 1.5, Tak Kak B 3TOM
CTydae HaHOONee HANpPAXKEHHAHd INOBEPXHOCTE CKONBEECHHA NMPAKTHYECKH IIOTHO-
CTBIO PAcIOIATaeTCd B 20HE BIHIHHA NPONIECCOB BEIBETPHBAHHA, PAIVIUIOTHEHHA H
OVPOB3PEIBHEIX PA0OT, IPOBOIHMEIX B pazpese.

V. Pa3paboTtka MmeponpusiTuil no npeaynpexaeHuto aegopmaiuii. Ha ocHoBe npopaboTaHHOTrO
JIEKIIMOHHOTO MaTepuaa 1o teme «Croco0bl YKperIeHHst MacCUBOB TOpHBIX mopoay ([1], ctp.
151-190; [2] cTp. 249-334) pa3paboTraTh 1-2 BapuaHTa MEPONIPUATHSL.



