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IIporpammy cocraBum(u):

omu, IIpogpeccop, Epemenxo Bumanuii Anopeesuu

Pabouas mporpamma
KomnbroTepHoe Moe/IMpOBaHNe B 32/1a4aX reOMeXaHUKH, TEOKOHTPOJIS M Pa3pylleHHsl TOPHBIX MOPOJ

Pazpaborana B coorserctBun ¢ OC BO:

CaMOCTOSITETFHO YCTaHABIMBAEMBIH 00pa30BaTENbHBIN CTAHAAPT K CTPYKTYPE MPOTPaMM ITOATOTOBKH HAYIHBIX M HAYIHO-
HeJarorMueckyuX KaJpoB B aCIUPaHType (aABIOHKTYpE), YCIOBHAM HX PEaU3allii, CPOKaM OCBOCHUS ITHX IMPOTPAMM C YUETOM
pasnuuHbIX GopM 00ydeHHs, 00pa30BaTEIbHBIX TEXHOIOTUI U OCOOEHHOCTEH OTAENBHBIX KaTeropuil acupaHToB (aIbIOHKTOB)
(mpukas ot 17.03.2022 1. Ne 2-22)

CocraBiieHa Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

1.3.8 ®u3nka KOHACHCHPOBAHHOTO COCTOSHUS

1.3.11 ®u3uka NOIYNPOBOJAHUKOB

1.4.2 AHanuTHYeCKasi XUMHUS

2.2.3 TexHonorus 1 000pya0OBaHKUE ISl IPOU3BOACTBA MaTCPHAIIOB M IIPHOOPOB IEKTPOHHOH TEXHUKH
2.4.2 DIeKTPOTEXHUIECKHE KOMITIEKCH M CHCTEMBI

2.5.7 TexHONOTHH ¥ MalIMHBI 00Pa0OTKH TaBIEHUEM

2.6.1 MeramioBenenue u TepMuyeckas 00paboTKa METAIJIOB U CIUIaBOB

2.6.2 Metamnyprus 4YepHBIX, [IBETHBIX U PEIKUX METAJJIOB

2.6.3 JIuteiiHoe MPOU3BOJCTBO

2.6.4 O6paboTKa METAJIOB 1aBIEHUEM

2.6.5 IopomkoBasi METaILTyprys U KOMIIO3ULHOHHbBIE MAaTEPHAIIbI

2.6.6 HanorexHonoruu 1 HaHOMaTepHabl

2.6.9 TexHoOrHs MEKTPOXUMHUUECKUX IIPOLIECCOB U 3aLIUTa OT KOPPO3UH

2.6.12 Xumudeckasi TEXHOJIOTHUS TOILIMBA U BBICOKOYHEPTETUUECKUX BEIIECTB

2.6.17 MarepuanoBeneHue

2.8.3 T'opHOIIPOMBINIUICHHAS M HETEra30IpOMBICIIOBAs TEOJIOTHS, Te0(hH3HUKA, MAPKIIEHAEPCKOE eTI0 ¥ TCOMETPHS Help
2.8.6 T'eomexaHuka, pa3pylIeHUe TOPHBIX MOPOJI, pyAHUYHAS a3POra30iMHAMHKA U TOpPHAs TeIUIO(U3NKa
2.8.7 TeopeTnueckue OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUUECKHUX CHCTEM

2.8.8 T'eoTexHOIIOTHSL, TOPHBIE MAIIUHBI

2.8.9 Oboramenue none3Hsix uckomnaemsix, ACII-22-4.plx , yreepxkaerroro Yuensim coerom HUTY MUCHC B coctae
cootBercTBytoeit OITOIT BO 22.09.2022, mpoTtokou Ne 8-22

VYrBepxkaeHa B cocrape OITOIT BO:

1.3.8 ®u3nka KOHJEHCUPOBAHHOIO COCTOSHUS

1.3.11 ®u3nka NoIynpoBOIHUKOB

1.4.2 AHanuTuyeckasi XUMHs

2.2.3 TexHonorus 1 000pyIOBaHHE JUIS IIPOU3BOJICTBA MaTEPHAIIOB M IPHOOPOB 3JIEKTPOHHON TEXHUKH

2.4.2 DneKTpOTEeXHUIECKHE KOMIUIEKCHI M CUCTEMbI

2.5.7 TexHONOTHH ¥ MAIIMHBI 00OPaOOTKH 1aBIEHUEM

2.6.1 MeramioBenieHre U TepMUYeckas 00paboTKa METAIIJIOB U CILIaBOB

2.6.2 Metautyprust 4epHbIX, LIBETHBIX U PEAKUX METAJIOB

2.6.3 JluTeliHOo€ MPOU3BOACTBO

2.6.4 O6paboTKa METAJIOB JIaBJICHHEM

2.6.5 TlopomkoBast METaJUTyprysi U KOMIIO3ULIMOHHBIE MaTepUalIbl

2.6.6 HanorexHonoruu 1 HaHOMaTepHabl

2.6.9 TexHONOTHS NEKTPOXUMHUYECKHX MPOLIECCOB U 3aIIKUTa OT KOPPO3UU

2.6.12 XuMu4deckas TEXHOJIOTUS TOIUINBA U BHICOKOHEPIeTUYECKUX BEIIECTB

2.6.17 MarepuanoBeneHue

2.8.3 'opHONIPOMBIIILIEHHAS U He(hTEra30mpoMBICIOBas TCOJIOTHs, re0(hU3UKa, MAPKIIEHAEPCKOE IeJI0 M TeOMETPHUS HeAIp
2.8.6 'eomexaHMKa, pa3pyllIeHUe TOPHBIX MOPOJ, PyAHUYHAs a3pOora3oAMHAMUKA U TOpHAas TeIIopH3uKa

2.8.7 TeopeTnyecKkue OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHIUUECKUX CUCTEM

2.8.8 T'eoTexHOIIOTHS, TOPHBIE MAIIUHBI

2.8.9 OGorarmieHue mojae3HbIX UCKOMIAEMBIX, , yTBepkaeHHOH YueHbM coBetoM HUTY MUCHUC 22.09.2022, npotokon Ne §8-22



Pabouast mporpamMma o00peHa Ha 3acelaHUU
Kadenpa ¢puznmyecknx mponeccoB ropHOro Mpon3BOICTBA H T€OKOHTPOJISA

TIporokoun ot 25.06.2020 ., Ne10

PyxoBoauTens noxpaszaenenust Bunuukos Brnangumup AnexcanapoBuy



1. HEJIX OCBOEHUA

1.1

dopmupoBaHKE 3HAHUH U TIPECTABICHNH 0 HANPSDKEHHO-e(OPMUPOBAaHHOM COCTOSHIH MACCHBA, COCTOSHHU HCXOTHOTO
1 pOpMHPOBAaHUU BTOPUYHOTO MOJIEH HAMPSKEHUI IPU BEJCHUH OTKPBITHIX U MOJ3€MHBIX TOPHBIX pabOT HAa OCHOBE
KOMIIBIOTEPHOT'O MOJICJIMPOBAHUS B 3a/1a4aX F€OMEXaHUKHU, TEOKOHTPOJISA M Pa3spyLICHUs TOPHBIX IIOPOJ.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Bbaoxk OIT: 2,12

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAroTOBKe 00y4arouerocs:
2.1.1 | AkageMu4eckoe IMCbMO
2.1.2 |HOCTpaHHBIH A3bIK
2.1.3 |Hctopus u punocopus Hayku

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK

npeaecTByoIee:

2.2.1 | AmanuTtHyeckas XUMUS
2.2.2 |T'eomexaHuKa, pa3pylieHHe TOPHBIX IOPOJ, PyJHUYHAS a3pOra3oJMHaMUKa U TOpHas TemnopHu3uKa
2.2.3 |T'eomexaHuKa, pa3pylieHre TOPHBIX OPOA, PyJHUYHAS adpOra30MHAMUKA U TOpHasl TemIodu3nka
2.2.4 |T'eoTexHOIOTHUS, TOPHBIE MAILTUHBI
2.2.5 |TopHOompoMmbIIIeHHas U HeTera3onpoMbICIOBas Te0IOTHs, Teo(n3nKa, MapKIIeiiiepckoe A0 U TeOMeTpust Heap
2.2.6 |T'opHompoMmsInuIeHHAs U He(TEra30MpoMBICIOBas TEOJIOTHs, Fe0(hU3UKa, MAPKIIEHAEPCKOE 1eI0 i TeOMETPHUS HeAp
2.2.7 |JlureliHOE NIPOU3BOACTBO
2.2.8 |MarepuanoseneHue
2.2.9 | MarepuanoBenexue
2.2.10 |MarepuanoBeneHue
2.2.11 |MerannoBeneHne n TepMudeckas 00padoTKa METaJUIOB U CIUIABOB
2.2.12 |MertannoBeneHne n TepMudYeckas 00padoTKa METaJUIOB U CIUIABOB
2.2.13 |MertannoBeneHne u TepMudYeckas 00paboTKa METaJUIOB U CIUIABOB
2.2.14 | MeramioBeneHue 1 TepMUYIECKas 00pabOTKa METaJJIOB U CIIJIABOB
2.2.15 | Meramryprusi 4epHbIX, IBETHBIX U PEIKHX METAJUIOB
2.2.16 | Meramryprusi 4epHbIX, IBETHBIX H PEIKHX METAJUIOB
2.2.17 | Meramryprusi YepHbIX, IBETHBIX H PEIKHX METAJIOB
2.2.18 | HaHOTEXHOJIOTUU ¥ HaHOMAaTEpHAIIbI
2.2.19 |HaHOTeXHOIOTHH U HAHOMaTePHAaJIbl
2.2.20 |HaHOTeXHOIOTHH U HAHOMaTePHAaJIbI
2.2.21 | Ob6oraieHnue moJIe3HbIX HCKOAEMBIX
2.2.22 |O06paboTka METAIIOB AaBICHUEM
2.2.23 |IllopoumkoBas METAJULyprusl U KOMIIO3ULIMOHHBIE MaTEPHUaIbL
2.2.24 |IlopowmkoBas METAJULyprusl U KOMIIO3ULIMOHHBIE MaTEPHabl
2.2.25 |Teoperudeckue OCHOBBI IPOCKTUPOBAHUS TOPHOTEXHUUECKUX CUCTEM
2.2.26 |TexHONOTHH M MaIIUHBEI 00PaOOTKY JaBICHIEM
2.2.27 | TexHONOTHH ¥ MaIIMHBEI 00paOOTKY JaBICHIEM
2.2.28 |TexHuonorus u o0OpyIOBaHHE JUIS IIPOM3BOACTBA MAaTEPHATIOB H IPHOOPOB IEKTPOHHOH TEXHUKH
2.2.29 |TexHonorus u o0opyIOBaHHE JUIS IIPOM3BOACTBA MaTEPHAIOB H IPHOOPOB JIEKTPOHHOH TEXHUKA
2.2.30 | Texnomorus U 000pyIOBaHUE IS TIPOU3BOACTBA MATEPHUAIIOB M IPUOOPOB JIEKTPOHHON TEXHUKU
2.2.31 |TexHonorus 3neKTPOXUMHYECKUX MPOLECCOB U 3aIIUTa OT KOPPO3HU
2.2.32 | ®usuka KOHAECHCUPOBAHHOTO COCTOSHUS
2.2.33 | ®usuKa KOHJACHCUPOBAHHOTO COCTOSHUS
2.2.34 | ®usuka KOHACHCUPOBAHHOTO COCTOSHUS
2.2.35 | ®usuKa KOHIECHCUPOBAHHOTO COCTOSIHUS
2.2.36 | ®usuKa KOHICHCUPOBAHHOTO COCTOSIHUS
2.2.37 | ®uzuKa NOIYNPOBOIHUKOB
2.2.38 | XuMuueckasi TEXHOJIOTHSI TOTLIMBA U BHICOKODHEPTETUIECKUX BEIIECTB
2.2.39 | DneKTpOTEeXHUYECKNE KOMIUIEKCHI 1 CUCTEMBI
2.2.40 |IloaroroBka K 3alMTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTENICHU KaHANUATa HayK




2.2.41 |IloaroToBka K 3allIMTe TUCCEPTAIMH HA COMCKAHUE YICHOW CTEeTICHH KaHANuIaTa HayK

2.2.42 |IloaroroBKa K 3aIllUTe AUCCEPTAI[H HA COMCKAHNE YUCHON CTETIeHH KaHAuJaTa HayK

2.2.43 |IloaroroBka K 3allUTe JUCCEPTALMM HA COMCKAHUE YUEHOU CTENIEHU KaHANUATa HayK

2.2.44 |IloaroroBka K 3allUTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTENICHU KaHANUATa HayK

2.2.45 |IloaroroBka K 3allMTe JUCCEPTALMM HA COMCKAHUE YIEHOU CTENECHU KaHANUATa HayK

2.2.46 |IloaroroBka K 3allUTe JUCCEPTALM HA COMCKAHUE YIEHOW CTENCHU KaHANUATa HayK

2.2.47 |IloarotoBka K 3allyTe AUCCEPTALlMU HA COMCKAaHNE YYEHON CTEIEHU KaHAM laTa HayK

2.2.48 |IloaroroBka K 3aIIyTe AUCCEPTALIMU HA COMCKAaHUE YUYEHON CTETIEHU KaHAM1aTa HayK

2.2.49 HOI[FOTOBK& K 3alIUTC AUCCEPTALIUH HA COMCKAHNE y‘ICHOﬁ CTCIICHU KaHAUaaTa HayK

2.2.50 |IloaroroBka K 3aIIyTe AUCCEPTAIIMU HA COMCKAHUE YUYEHON CTETICHU KaHAMIaTa HayK

2.2.51 |TloaroToBKa K 3alllUTE TUCCEPTAIMH HA COMCKAHUE YICHOW CTETICHH KaHanuIaTa HayK

2.2.52 |TloAroToBKa K 3aIllUTE TUCCEPTAIMH HA COMCKAHUE YICHOW CTETICHH KaHaAnuIaTa HayK

2.2.53 |TloaroToBKa K 3alllUTE TUCCEPTAIMH HA COMCKAHUE YISHOW CTETIeHH KaHanuIaTa HayK

2.2.54 |IloaroToBka K 3aIllUTEe JUCCEPTALMH HAa COMCKAHHE YUCHOW CTEIICHH KaHUIaTa HayK

2.2.55 |IloaroToBka K 3allIMTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTEeNIeHH KaHANuIaTa HayK

2.2.56 |IloaroToBka K 3aIlIMTe JUCCEPTALM HA COMCKAHUE YIEHOW CTEeNIeHH KaHANuIaTa HayK

2.2.57 |IloaroToBka K 3alIMTe TUCCEPTAIH HA COMCKAHUE YIEHOW CTEeTIeHH KaHANuIaTa HayK

2.2.58 |IloaroroBka K 3aIlUTe AUCCEPTAIH HA COMCKAHNE YUCHO! CTETIeHH KaHAuJaTa HayK

2.2.59 |IloaroroBka K 3alMTe JUCCEPTALMM HA COMCKAHUE YUEHOU CTENEHU KaHANUATa HayK

2.2.60 |IloaroroBka K 3alMTe JUCCEPTALMM HA COMCKAHUE YUEHOW CTENICHU KaHANUATa HayK

2.2.61 |IloaroroBka K 3alMTe JUCCEPTALMM HA COMCKAHUE YIEHOU CTENCHU KaHANUATa HayK

2.2.62 |IloaroroBka K 3allUTe JUCCEPTALM HA COMCKAHUE YIEHOU CTENICHU KaHANUATa HayK

2.2.63 |IloaroroBka K 3alMTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTENEHU KaHANUAaTa HayK

2.2.64 |IloaroroBka K 3alIyTe AUCCEPTALIMU HA COMCKAaHUE YUYEHON CTETEHU KaHAMIaTa HayK

2.2.65 |IloaroroBka K 3alyre JUcCepTalMU HAa COMCKAHUE YUEHOM CTeNeH KaHauaaTa HayK

2.2.66 |IloaroroBka K 3allIyTe AUCCEPTALIMU HA COMCKAHUE YUEHON CTETICHU KaHAMIaTa HayK

2.2.67 |TloaroToBKa K 3alllUTE TUCCEPTAIMH HA COMCKAHUE YICHOW CTETICHH KaHaAnuIaTa HayK

2.2.68 |IloaroToBKa K 3alllUTE TUCCEPTAIMH HA COMCKAHUE YICHOW CTETICHH KaHAnuIaTa HayK

2.2.69 |TloaroToBKa K 3alllUTE TUCCEPTAIMH HA COMCKAHUE YICHOW CTETICHH KaHanuIaTa HayK

2.2.70 |IloaroTroBka K 3aIllUTe JUCCEPTALMH HAa COMCKAHHIE YUCHOW CTEIICHH KaHIUIaTa HayK

2.2.71 |IloaroToBKa K 3allIMTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTEeNIeHH KaHANuIaTa HayK

2.2.72 |IloAroToBKa K 3allUTe JUCCEPTALH HA COMCKAHUE YIEHOW CTEeNIeHU KaHANuIaTa HayK

2.2.73 |TloaroToBKa K 3alIMTe JUCCEPTAIH HA COMCKAHUE YICHOW CTEeTIeHH KaHANuIaTa HayK

2.2.74 |llomroroBKa K 3aIllUTe AUCCEPTAI[H HA COMCKAHNE YUCHON CTETIeHH KaHAuJaTa HayK

2.2.75 |IloaroroBka K 3allUTe JUCCEPTALMM HA COMCKAHUE YIEHOU CTENIEHU KaHAUATa HayK

2.2.76 |IloaroroBka K 3allMTe JUCCEPTALMM HA COMCKAHUE YIEHOU CTENCHU KaHANUATa HayK

2.2.77 |IloaroroBka K 3allUTe JUCCEPTALMM HA COMCKAHUE YUEHOU CTENCHU KaHANUATa HayK

2.2.78 |IloaroroBka K 3alllUTe JUCCEPTALM HA COMCKAHUE YIEHOW CTENCHU KaHANUATa HayK

2.2.79 |IloaroroBka K 3alllUTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTENCHU KaHANUAaTa HayK

2.2.80 |IloaroroBka K 3alMTe JUCCEPTALMM HA COMCKAHUE YIEHOW CTENCHU KaHANUATa HayK

2.2.81 | OOoraieHue MmoJIE3HbIX UCKOITAEMBIX

2.2.82 |IloaroroBka K 3allIyTe AUCCEPTALIMU HA COMCKAaHUE YUEHON CTETICHU KaHAMIaTa HayK

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMH

A-3: Cnioco0HOCTb NMPOBOAUTH HAYYHO-HCCJIEI0BATEIHLCKUE H ONBITHO-KOHCTPYKTOPCKHE PAGOThI M0 3aJaHHOMH TeMaTHKe U
0opMIATH HX Pe3yIbTATHI

3HaTh:

A-3-34 TIpumMeps! IpUMEHEHHs Ha TIPAKTUKE B TPOIECCe BEICHUS OTKPBITHIX U MOA3EMHBIX pabOT KOMIIBIOTEPHOTO MOJICTHPOBAHHUS
B 33J]a4aX T€OMEXaHUKH, TCOKOHTPOJISL ¥ Pa3pyLICHHs TOPHBIX ITOPOJI; OLICHKA PUCKOB F'OPHBIX PadoT

A-3-35 MeTtoibl KOJIMYECTBEHHOM M KaY€CTBEHHOM OLICHKH COCTOSIHUSI MacCHBa TOPHBIX IMMOPOJ C UCITOJIB30BAHUEM COBPEMEHHBIX
TCOMEXaHNYECCKUX ITPOTrpaMm

A-2: CriocoOHOCTh MPOBOANTH HAYYHBIH IKCIEPUMEHT U AaHAJIU3 €ro pe3yabTaTa

3HaTh:




A-2-32 TexHONOTHIO COBPEMEHHBIX 000pYIOBaHHUN U IMyTH MOBBIIICHUS UX HAJEKHOCTH

A-3: Cioco6HOCTh MPOBOIUTH HAYYHO-HCCIE0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaGoTHI 10 321aHHOIH TeMATHKe H
0opMIATH HX Pe3yIbTATHI

3HaTh:

A-3-31 MeToapl OLIEHKH HaPsKCHHOTO COCTOSIHUA HEHAPYIICHHOTO MacCrBa TOPHBIX TOPOA

A-3-32 HOpSII[OK MPOBCACHUA aHAJIM3a TOPHOTO AAaBJICHUSA C TIOMOIIBIO YUCJICHHOTIO MOJACIIMPOBAHUSA

A-3-33 Kputepun pa3pymieHust TOPHBIX IOPOJ UCTIONb3YEMBIX B UUCICHHOM MOJIETHPOBAHUH

A-2: CnocodHOCTH NMpOBOAUTH Hay'-lH]:Iﬁ IKCICPUMEHT H aHAJIM3 €r0 pe3yjabTaTta

3HaTb:

A-2-31 MeTons! TIIaHNPOBAHHS IKCIICPIMEHTA, CTAHIapTHBIE METOMABI ONyICeHHS, HACHTH(UKAINH U HCCIIEOBAaHNS CBOMCTB
BEI[ECTB, paBHIa 00paboTKU U 0(hOPMIIEHHS PE3yIbTaTOB IKCIICPHMEHTa

A-1: CnocoOoHOCTDH K HAQYYHOMY MMOUCKY U IPUMEHECHUIO PE3YJIbTATOB HAYYHO-UCC/I€A0BATC/IbCKUX U ONNBITHO-
KOHCTPYKTOPCKHUX pa3p360TOK npH CAMOCTOATEJIBbHBIX UCCJIEI0OBAHUAX

3HaTh:

A-1-32 CoBpeMeHHBIE U TPAAUIMOHHBIC METO/IBI OIICHKH HANPSDKEHHO-1e(OPMIPOBAHHOTO COCTOSHHS MACCHBA, COCTOSHHUS
UCXOIHOTO U (POPMHUPOBAHHS BTOPUYHOIO MOJeil HaNpsDKEHUH MpU BeAGHUU OTKPBITBIX M MOA3EMHBIX TOPHBIX PabOT Ha OCHOBE
KOMIIBIOTEPHOI'O MOJICJIMPOBAHUS B 3a/1a4aX FEOMEXaHUKHU, TEOKOHTPOJISA ¥ Pa3pyLIEHHUs TOPHBIX II0POJL

A-1-33 Metozs! OpraHU3anMOHHON PadOTHI HAYYHOTO KOJUICKTHBA B BOIPOCAX KOMIBIOTEPHOTO MOJICITUPOBAHHS

A-1-31 T'opHoe nemno

A-3: CiocoGHOCTh IPOBOTUTH HAYYHO-HCCIET0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaGoTHI 110 32IaHHOI TeMaTHKe H
0opMIATH HX Pe3yIbTATHI

YMmerb:

A-3-Y'1 BeINONHATH OLEHKY HAIPsKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHUSI MACCUBA TOPHBIX MOPOJ MPU BEAECHUU OTKPBITHIX U
MO/I3eMHBIX PabOT C HOMOIIBIO YHCICHHOTO MOJIETNPOBAHUS

A-3-Y2 Ha npakTuke NpUMEHSITh METOAbI KOMIIBIOTEPHOTO MOJEIUPOBAHUS B 3a/1a4aX F€OMEXAHUKHU, TEOKOHTPOJIS U Pa3pyLIeHUs
TOPHBIX IIOPOJ

A-3-VY3 IIpoBOAUTH KOJMUYECTBEHHYIO U KAUECTBEHHYIO OLIEHKY COCTOSIHUSL MACCUBA FOPHBIX IOPOJ C UCIIOIb30BAHUEM
COBPEMEHHBIX FeOMEXaHUYEeCKUX MPOrpaMM

A-1: Cioco6HOCTh K HAYYHOMY MOMCKY M IIPHMEHEHUI0 Pe3YJIbTATOB HAYYHO-HCCJIEN0BATEILCKIX H ONMBITHO-
KOHCTPYKTOPCKHX Pa3paGoToK MPH CAMOCTOSTEIHLHBIX HCCIE0BAHAAX

YMmerb:

A-1-Y1 Hcnonp30BaTh 3HaHHE TOPHOTO Jefia I OpTaHU3alUU HayIHO-HUCCIIEA0BATEIbCKOM paboThl U peIIeH s TOCTaBIEHHBIX
3aJa4 Ha OCHOBE KOMIIBIOTEPHOIO MOJIETUPOBAHHMS B 33[ja4yaX FeOMEXaHUKHU, TEOKOHTPOIS U paspyIEHUs TOPHBIX MOPOJ,

A-1-Y2 Oprann3oBbeIBaTh 3 (GEKTHBHYIO pab0Ty HAyIHOTO KOJUIEKTHBA B BOIIPOCAX KOMITBIOTEPHOTO MOJICITHPOBAHUS

A-2: CriocoOHOCTh NPOBOANTH HAYYHBIH IKCIIEPUMEHT U aHAJIU3 ero pe3yabTaTa

YMmerb:

A-2-Y?2 KpuTHuecky BOCIPUHUMATh, aHATU3UPOBATh U OLICHUBATh HH(POPMALIMIO; OPTaHU30BBIBAaTh paboTy, pa3padaThIBaTh MJIaHBI
Y IPOTPaMMBI IPOBEACHUS HAYYHBIX HCCIIEA0BAHMIT

A-2-VY1 IInanupoBaTh, aHATU3UPOBATH U 0000IIATh PE3YIIBTATHl SKCIIEPUMEHTA, (OPMYITHPOBATH BEIBOJIBI

A-3: CniocoO0HOCTb IPOBOAUTHL HAYYHO-HCCJIEI0BATE]IbCKUE H ONIBITHO-KOHCTPYKTOPCKHE PA0OTHI 110 3aJaHHOH TeMaTHKe U
0oopMIATh HX Pe3yIbTAThI

Ymernb:

A-3-Y4 PaboTaTh B COBPEMEHHBIX KOMITBIOTEPHBIX IIPOTPaMMax

Baangern:

A-3-B2 HaBblkamMu IpHMEHEHHS METOA0B KOMIIBIOTEPHOTO MOJAEIHPOBAHUS B 337a4aX TE€OMEXAHUKH, TEOKOHTPOIS U Pa3pyLICHUS
TOPHBIX IIOPOJ

A-3-B1 MeromaMu OIIeHKH HaNpspKEHHO-e(OpMUPOBAHHOTO COCTOSTHHS MAacCHBA TOPHBIX TIOPOJ TPH BEJCHUH OTKPBITHIX U
MOJI3EMHBIX Pa0OT ¢ TOMOIIBIO YUCIEHHOTO MOJICTUPOBAHUS

A-3-B3 MeronaMu KOIMYECTBEHHOM U KAUECTBEHHON OLEHKH COCTOSIHUS MAaCcCUBa FOPHBIX NMOPOJ C UCIOIb30BAHUEM COBPEMEHHBIX
TeOMEXaHUYeCKHUX IPOorpaMM

A-1: CnocodHOCTD K HAQYYHOMY NNOUCKY U MIPUMEHECHUIO PE3YJIbTATOB HAYYHO-UCCI€10BATEC/ILCKUX U ONILITHO-
KOHCTPYKTOPCKHUX paspaﬁoTox NpH CaAaMOCTOATECJIbHBIX HCCICA0BAHUAX




Baanernb:

A-1-B1 HaBblkamMu OpraHu3aldl HAyqIHO-UCCIEIOBATEIBCKON PaOOTHI, MPUHATHS PEIICHUI U TOCTIKEHNUS OCTABICHHBIX LieleH B
00J1aCTU TEOMEXaHUKHU, TEOKOHTPOJIS U pa3pyIIeHUs: TOPHBIX TOPOJ

A-2: CiocoOHOCTH MPOBOAMTH HAYYHBII IKCIIEPUMEHT H AHAJIU3 €r0 pe3yJibTaTa

Baanernb:

A-2-B1 HaBbikaMu TIITaHUPOBaHUS, aHATN3a U 0000IICHHSI Pe3yIbTaTOB dKCIICPUMEHTA

A-2-B2 HaBblkamMu TIpeCTaBICHUS U aJJallTallid Pe3yIbTaToOB HKCIIEPUMEHTA B IPOU3BOACTBEHHOH AEATEIBHOCTH

4. CTPYKTYPA U COOEP)KAHUE

Kon
3aHATHS

HaumeHnoBanmue pa3nenoB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHAMKATOPbI
KOMIIeTeH it

Jlutepatypa
U 1.
pecypcsl

IIpumeyanue

Bruimoan
sieMble
padoThI

Pasgen 1. O0uue cBeneHus
0 HANPSIZKEHHO-
ne)opMUpPOBAHHOM
COCTOSIHHHM MacCHBa
TOPHBIX MOPOJ

1.1

3ayeM HEOOXOAUMO H3y4aTh
HaTpsHKEHHO-
nedopmupoBaHHOE
COCTOSIHUE MAcCCHBa TOPHBIX
nopoa? lanusie
HEOOXOTUMBIE IS
MIPOEKTUPOBAHUS TOPHBIX
pabot. I'paHnuHbIE YCIOBUS
Mozenu. HanpsokenHoe
COCTOSIHHE TOPHBIX TMTOPO/I.
HanpsoxenHoe cocrosinue
o0beKTa 1o/ 3eMIIeH.
Tpaekropuu HanpsHKEHUS.
KonrtakTHbie cuitbl —
TPaeKTOPUH

HanpspkeHus. /JIex/

A-1-31 A-1-32
A-3-31 A-3-32

JI1.1J11.2
JI1.3J12.1
2.2
92

1.2

OneHKa HanpsKEeHHO-
nedopMHpOBaHHOTO
COCTOSIHUSI MacCHBa TOPHBIX
nopoJ. Ilpeacrasnenue
TEH30pa MIPUPOIHBIX
HaIpsHKEHUI.
l'opuzonranbHble
HanpsbkeHus. [IpuynHbl
BBICOKUX T'OPU30HTAIIbHBIX
HanpspkeHui. TekroHnueckue
cwibl. Hanpasnenue
FOPU30HTANbHBIX
HanpsbkeHuil. MupoBast kapra
HanpspkeHuil. Onenka
HaNpsDKEHUH pa3IndHbIMU
MeTtoamu. BapuatuBHocTh
HanpsbkeHuid. 3mepenue
HCXOJHBIX HAIPSKEHUH.
Mertons! pasrpysku. /Jlex/

A-1-31 A-1-32

A-1-33 A-2-31

A-3-31 A-3-33
A-3-34

JI1.1J11.2
JI1.3J12.1
2.2
o7

1.3

MeTo1bl KOJTUYEeCTBEHHON B
KayeCTBEHHOM OIICHKHU
COCTOSTHUSI MacCHBa TOPHBIX
nopox. /JIex/

A-1-31 A-1-33
A-3-35

JI1.1J11.2
JI1.3J12.1
2.2
24

Wcnonns3oBan
ne
reoMexXaHuue
CKHX
mporpaMm
Rocscience —
Dips,
RocData,
Unwedge

14

OBnajieHre HABBIKAMH
paboTHI B IporpamMmMe
Rocscience — Dips. /Cp/

10

A-1-31 A-1-V1
A-3-35 A-3-Y3
A-3-V4 A-3-B3

33




1.5 OBageHre HaBbIKaMu 10 A-1-31 A-1-V1
paboThl B mporpaMme A-3-35 A-3-V3 23 310
Rocscience — RocData. /Cp/ A-3-Y4 A-3-B3
1.6 OgBnajieHHe HaBBIKAMH 10 A-1-31 A-1-VY1
paboThI B IporpaMme A-3-35 A-3-V3 23 D8
Rocscience — Unwedge. /Cp/ A-3-Y4 A-3-B3
1.7 [IpoBeneHue pacueToB B 2 A-1-31 A-1-33
nporpamme Rocscience — A-1-V1 A-1- 393 210
RocData. /TIp/ V2 A-1-B1 A-3
-35 A-3-Y3 A-
3-V4 A-3-B3
1.8 IIpoBeneHue pacueTos B 2 A-1-31 A-1-33
nporpamme Rocscience — A-1-V1 A-1- 93
Dips. /TIp/ V2 A-3-35 A-3
-Y3 A-3-V4 A-
3-B3
1.9 IIpoBeneHue pacueTos B 1 A-1-31 A-1-33
nporpamme Rocscience — A-1-V1 A-1- 33 58
Unwedge. /TIp/ V2 A-3-35 A-3
-V3 A-3-V4 A-
3-B3
1.10 | OueHka HanPsSHKEHHO- 2 A-1-32 A-1-33 Jd1.2 P1
JehOpMHUPOBAHHOTO A-1-Y1 A-1- JI1.3J12.1
COCTOSIHUSI MaCcCHBa TOPHBIX V2 A-1-B1 A-2 2224 37
MOPOJI C TOMOIIBIO TAHHBIX -31 A-3-31 A-3
MOJTY4E€HHBIX METOJJaMH -34 A-3-35 A3
KEpHOBOTO OypeHws, -V4 A-3-B2
L1EJI€BOH pasrpy3KH,
BUJICOCHEMKH TEXHUYECKUM
9HJIOCKOIIOM CKBa)KUH,
anextpomerpun. /IIp/
Paznen 2. KomnblorepHoe
MOIeJIMPOBaHKeE B 3a]a4ax
reOMeXaHHUKH, FTeOKOHTPOJIS
M pa3pyuieHusi TOPHbIX
nopona
2.1 AHanu3 TOpPHOTO JaBJICHUS C 7 A-1-31 A-1-32 J1.2
MTOMOIIBIO YHCICHHOTO A-1-33 A-2-31 JI1.3J12.1
MoieTpoBaHus. TeH30p A-2-32 A-3-31 22
MIPUPOJHBIX HATIPSKEHUI. A-3-32 A-3-33
l'opHoe naBieHue BOKpyr A-3-34 A-3-35
BBIPaOOTOK. Pacuer
HaTpsHKEHHO-
nedopMupOBaHHOTO
COCTOSIHUSI C TOMOILBIO
YUCIEHHOTO MOJAETUPOBAHMUSL.
Hcxonnsre mapamerpsl. /JIex/
2.2 OsnajieHre HaBBIKAMH 30 A-1-32 A-1-B1
paboThI B IporpaMme A-2-32 A-3-32 2125
YUCIIEHHOTO MOJICITMPOBAHHUSI A-3-33 A-3-V1
Map3D. /Cp/ A-3-Y4 A-3-Bl
A-3-B2
2.3 PaccmoTtpenue u uzyuenue 14 A-2-31 A-3-31
CJIy4aeB U3 MPAKTHKH 110 A-3-34 A-3-V1

OIICHKE HaIPSHKEHHO-
neOpMHUPOBAHHOTO
COCTOSIHHSI MACCHBA TOPHBIX
MOPOJI Ha PyAHUKAX:
Hopunscka, Skyrun,
3amangHoit Cubupu, Ypana,
Bypsaruu, 3anagnoi
Asctpammu. /Cp/




24 OmnpeneneHue HaIPsKEHHO- 6 A-1-32 A-1-33 1.2
ne(OpPMHUPOBAHHOTO A-1-Y2 A-3-34 JI1.3J12.2
COCTOSIHUS TOPHO- A-3-V1 A-3- 213599
TEXHUUYECKOI CHCTEMBI V4 A-3-B1 A-3
MOJI3EMHOT0 PYIHHUKA B -B3
YCIIOBUSX IPUMEHEHUS
KaMepHOU CHUCTEMBbI
pa3paboTKu ¢
WCIOJIb30BaHUEM IPOrPaMMBbl
YUCIICHHOTO MOJICITHPOBAHUS
Map3D. /TIp/

2.5 Omnpenenenue HaNpsHKEHHO- 6 A-1-32 A-1-33 Jd1.2
nehOpMHUPOBAHHOTO A-1-Y2 A-3-34 JI1.3J12.2
COCTOSIHUS TOPHO- A-3-V1 A-3- 21095
TEXHUYECKOM CHCTEMBI V2 A-3-V3 A3
MOJI3EMHOTO PYIHUKA B -V4 A-3-B1 A-

YCIIOBHUSIX TPUMEHEHUS 3-B2 A-3-B3
CHCTeM pa3pabOTKH C

o0pyIIeHHeM pyIbI ¢

WCTOJIb30BaHUEM IIPOTPaMMBbl

YUCICHHOTO MOJICITUPOBAHUS

Map3D. /TIp/

2.6 Pacuer napamerpos kpemnu 6 A-1-32 A-1-33
BBIPAOOTOK C A-1-Y2 A-1-Bl 21 3556
HCIOJIb30BaHNEM MPOTPAMMBI A-3-V1 A-3- 211
YUCJIEHHOTO MOJIETIUPOBAHUS V2 A-3-V3 A3
Map3D u onpenenenue -Y4 A-3-Bl A-
MECTOIIOJIOKEHHUS 30H 3-B2 A-3-B3
PaCTATUBAIONIHX
nepopmanuit. /Tp/

2.7 KanubpoBka unciieHHbIX 6 A-1-31 A-1-32 JI1.2J12.1 KMI1
MO/IeJIel ¢ TIOMOIIIBIO TaHHBIX A-1-33 A-2-31 | D133 5536
MOJTY4EHHBIX METOIAMHU A-2-32 A-3-31
TEOKOHTPOJISI B IAXTHBIX A-3-32 A-3-33
YCIIOBUSIX U OLICHKH A-3-34 A-3-35
pa3pyLIeHus TOPHBIX OPOJ,

a TaKKe ¢ IOMOIIBIO
nporpaMM Rocscience —
Dips, RocData,
Unwedge. /JIex/

2.8 KambpoBka 9ncIIeHHBIX 6 A-1-32 A-1-V1
Mojiesiel IIpH BeleHUH A-1-Y2 A-1-Bl 21 25 D56
MMO/I3€MHBIX TOPHBIX PaboT. A-2-32 A-3-32

Mp/ A-3-33 A-3-34
A-3-35 A-3-V1
A-3-V2 A-3-
V3 A-3-V4 A-3
-B1 A-3-B2 A-
3-B3

2.9 KanubpoBka unCIeHHbBIX 6 A-1-32 A-1-V1
MoO/IeJIei MTPH BEICHUH A-1-Y2 A-1-B1 D21 D5 26
OTKPBITBIX TOPHBIX A-2-32 A-3-32
pab6or. /Tlp/ A-3-33 A-3-34

A-3-35 A-3-V1

A-3-V2 A-3-
V3 A-3-V4 A-3
-B1 A-3-B2 A-
3-B3
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIE MeponpUATHSA (KOHTPOJIbHAsL padoTa, TecT, KOJIJIOKBUYM, IK3aMeH U T.II), BONPOCHI 1JIs1
CaMOCTOSITeJIbHON MOATOTOBKH

Kon KonTponsHoe Tposepsempie
KM MepOTpUATHE WHIUKATOPBI Bonpocs! 11 OAr0TOBKH

KOMIIETCHIINI




KM1

3auer

A-3-31;A-3-32;A-3-
33;A-3-34;A-3-YL;A
-3-V2;A-3-V3;A-3-

B1;A-3-B2;A-3-
B3;A-3-35;A-3-
V4;A-2-31;A-2-
V1;A-2-B1;A-2-
32;A-2-B2;A-1-31;A
-1-32;A-1-33;A-1-
V2;A-2-Y2;A-1-
V1;A-1-B1
5.2. Tlepedenn paGoT, BeinoiHsAeMbIX Mo AucuumianHe (Kypcosas padora, Kypcosoii npoexr, PT'P, Peepar, JIP, ITP u 1.11.)
Kox Haspamue IIpoBepsiembie
WH/IUKaTOPbI ConeprxaHue paboThI
paboTel paboTsl .
KOMIIETEHIIN I
P1 [IpakTuyeckas A-3-31;A-3-34;A-3- [ 1. Onpenenuts RQD;
pabota Nel 35;A-3-Y4;A-3- 2. Onpenenuth Q (max, min, cpegHee, HauOOJIEe YacToe);
B2;A-2-31;A-1-32;A | 3. CornacHo MOJlydeHHOMY 3Ha9eHHIO Hanbosee gacToro (Q onpeneniTs
-1-33;A-1-Y1;A-1- KaTeropHio HapyLIEHHOCTH MAacCHBA U COCTOSIHME MacCHBa TOPHBIX
y2 opox;
4. B COOTBETCTBHH C KaTErOpuel HApyIIEHHOCTH MacCHBa TOPHBIX
MOPO/I, B 3aBUCIMOCTH OT MaKCHMAJIBHOTO HE3aKPEIICHHOTO MpOJieTa
BBIPaOOTKH 4,5 M ONPEIEIUTh THIT M TApaMETPhI TOCTOSHHOM KpeIH
WJIA CHCTEMBI KPETUICHHS.
P2 [IpakTuueckas A-3-31;A-3-32;A-1- | 1.IlnanupoBaHne BECHNS TOPHBIX paboOT
pabota No2 31;A-1-32 2.001ue SKCIUTyaTalliOHHBIE BOIIPOCHI
3.IloaroToBUTENLHOE B3phIBAHUE
4.TIpoeKkTUpOBaHUE BHIPAOOTOK
5.Kpens
6.CpoKH yCTaHOBKHU Kpenu
7.I'eoTexHn4ecKkure JaHHbIE
8.PazMepbl kaMep U LIENUKOB
9.ITopsmok OTPabOTKHU | 3aKIaJKH
10.IIpoMbIlIuIeHHOE B3phIBAHUE
P3 [TpakTuueckas A-3-31;A-3-33;A-3- [ 1. Onpenenutpb kakoe u3MeHeHHE 00pa3iia TOPHOM MOPOIBI IPOU3OIILIO0
pabota Ne3 34;A-2-31;A-1-31;A | 2. Onpenenuth ASHCTBHE HANTPSDKEHNUHN (KAKHMX) U HAITPABIICHUE

-1-32;A-1-33

(moxa3ats) Ha 00pa3er TOPHOH OPOIBI

3. Onpenenuts ko3¢ punment [lyaccona

4. OnpenennTb BENUYNUHY OTHOCHTEIBEHOH IPOIOIBbHOM AedopMmanun
5. OnpenenuTs 3HAYCHUS BEPTUKATBHBIX HAIPSHKEHIH M BEPTHKATBHBIX
HAINpPsHKEHUH B BEIpaOOTKaxX

6. HapucoBaTb B IPOM3BONIBHOM BHIE MECTOINOIOKEHHE MPOSBICHUS
TOPHOTO JIaBJICHUS], B BEIPAOOTKE, KAMEPE MU ., IPOU3OLIE/AIIEE Ha
TOPHOTOOBIBAIOIIEM IPEIIPHUSITHH

7. OmnpenenuTs NPOYHOCTh MAacCHBA B HATYPHBIX YCIOBHAX C YUETOM
K03 puIneHTa CTPYKTYPHOTO OCIabIeHH s, a TaKkKe TIIyOHHY
(«bomnpmIas TIryOrHA» ) ¢ KOTOPOH HaYWHAETCS pa3pyIIeHHe BEIPabOTOK,
TpebyeTcs IPUMEHEHHE TSHKEIBIX THIIOB KPEMH, a TaKKe JaHHbIH
Y4aCTOK MOKET ObITh OTHECEH K CKIIOHHBIM MJIM OMACHBIM IO TOPHBIM
yaapam, IIpH YCIOBHH BOSHUKHOBEHHUS TOPHBIX YIapoB

8. OnpenenuTs Kakue U B KAKOM HalPaBICHUU JEHCTBYIOT
MaKCHMallbHbIe HalpsKEeHHs

9. OnpenenuTs NPOYHOCTh MACCUBA C YIETOM KO3 PHIEHTa
CTPYKTYPHOTO OCJIa0ONeHusI, TPaBUTALIMOHHOE JIaBJICHHE HAJICTarOIICH
TOJIIIH, a TaKke K03 GHLIUEHT O0KOBOTO AaBieHUs Al

10. ITocTpouTh U ONPEAENUTD HalIPaBlIeHNE JEHCTBUS MAKCUMANIbHBIX
TOPU3OHTAIBHBIX HANIPSHKEHUIH OTHOCHTEIHHO CTOPOH CBETA H
onpenenuTs «Pa3perieHHbIe» U «3anpelieHHbIe HaPaBICHNS
IPOXOAKH BBIPAOOTOK Ha pyaHHKE N

5.3. OueHovHbIe MaTepHaJibl, UCNTOJb3YyEMbI€ IJISl IK3aMEHaA (onncaﬂne 6I/IJ19TOB, TECTOB U T.Il.)

DK3aMeHAIlMOHHBIH OUJIET COCTOUT U3 3-X TEOPETHUECKHX BOIIPOCOB:

1. HanpspkeHHO-1e(pOpMHUPOBAHHOE COCTOSIHUAE MaccrBa. MICX0JHOE U BTOPUYHOE MOJIE HANPSKCHUH.

2. MopenupoBaHue B TOPHOM jeie. IMIIMIHUTHOE U 3KCIUTMLIUTHOE MOJIENUpOBaHKe. | paHUYHbBIE YCIIOBUS MOJEIH.

3. KanubpoBka YUCIEHHBIX MOJEIEH ¢ MOMOIIBIO IaHHBIX MOJTYUYSHHBIX C MOMOIIBIO MporpaMMbl Rocscience — RocData.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

K3aMCHAIIMOHHASI OLIEHKA BBICTABIIAETCS 110 YeThIpexOamIbHON 1mKase ("HeyJOBIeTBOPUTENEHO
C) 0 "Hey,

YIAOBJICTBOPUTEIHHO",

"xopouro" wiH "oTauYHO'") KaK cpeHee apu(pMETHICCKOE U3 OLICHOK, OTYICHHBIX 32 OCBOCHHE Ka)KI0W KOMIICTCHIIHNH, B
COOTBETCTBHH CO CJICAYIONIMHU KPUTEPUIMH:

IK-1.1

METO/I0B KOJIMUECTBEHHON 1 Ka4eCTBEHHOH OLIEHKH COCTOSIHUSI MACCHBA TOPHBIX TTOPOJ C
HCTIONTF30BaHUEM COBPEMEHHBIX T€OMEXaHHUYECKUX IIPOrpaMM, HEYMEHHE OIICHUBATh PHCKU TOPHBIX paboT
JlonoporoBslil ypoBeHH (OLICHKA "HEYIOBICTBOPUTEIHHO")
3HaHUE YacTH OCHOBHBIX METOIOB OLEHKH HANPSDKEHHOTO COCTOSIHUS HEHapyIICHHOTO MacCHBa OPHBIX HOPOZ,
MOpS/IKa MIPOBEACHHS aHAIN3a TOPHOTO IAaBJICHHS C TOMOIIBIO YUCICHHOTO MOACIHPOBAHUS, OCHOBHBIX KPUTEPUCB
Ppa3pyIICHNS TOPHBIX TOPOJ] HCIIOJIB3YEeMBIX B YHCICHHOM MOJICTHPOBAaHWH  [10pOTOBEIN YpOBEHB (OIIEHKA

"'yIOBIETBOPUTEIHHO'")

He3nanue xpuTepueB paspylIeHUs FOPHBIX IIOPOJ MCIOJIb3YEMBIX B YMCICHHOM MOJEIUPOBAHUU, CYLIECTBYIOIIUX

3HaHMe MOpsIIKa IPOBEJEHNs aHaIU3a TOPHOTO JABJIEHMS C TIOMOILBIO YHCIEHHOTO MOJAEIUPOBAHUsS, KPUTEPUEB
pa3pyIIeHUs TOPHBIX TIOPO/] UCIIOIB3YEMBIX B UUCICHHOM MOJICTTHPOBAHNH, YMEHHE OIICHUBATh PUCKHU TOPHBIX padorT,
BIIaJICHHE METOJaMH OLICHKU HAIIPSKECHHOIO COCTOSHUS HEHAPYIIEHHOTO MacCuBa TOpHbIX opos  IIpoaBuHyTHIM

ypoBeHb (oleHKa "xopouio")

Brnanenue MeToaMu OICHKH HANpPsDKEHHOTO COCTOSIHHS HEHAPYNICHHOTO MAacCHBa TOPHBIX MOPOJI, METOAaMHU
KOJIMYECTBEHHOW U KaUeCTBEHHOH OIEHKH COCTOSIHUSI MaCCHBA TOPHBIX MOPO/] C UCTIONB30BaHIEM COBPEMEHHBIX
TeOMEXaHUYECKHUX MPOrpaMM, 3HAHKE MOPSIIKA IPOBEICHHS aHAIN3a TOPHOTO JABJICHHS C TOMOLIBIO YUCIICHHOTO
MOJICTIPOBAHU, KPUTCPHEB Pa3pyIICHUS TOPHBIX IIOPOJ] HCIIONIB3YEMBIX B YUCICHHOM MOJICIMPOBAHUH, a TAK)KE IPUMEPOB
MIPUMEHEHUS Ha TIPAKTUKE B MPOIIECCE BEACHUS OTKPBITHIX M MOJI3EMHBIX PA0OT KOMITBIOTEPHOTO MOJICIIMPOBAHHS B
3a/1a4ax reOMEXaHUKH, TEOKOHTPOJISL M Pa3pylIeHUs] TOPHBIX MOPOJI, YMEHUE OLIEHUBATh PUCKU TOPHBIX PaboOT
Bricokuii ypoBeHb (O11eHKa "OTIUYHO")

TIK-1.2

Hesnanne CYIECTBYIOIUX METOAOB OLICHKN HaHp;DKeHHO-,Z[e(I)OpMI/IpOBaHHOI‘O COCTOSAHHI MaCCHUBa, COCTOAHUA

UCXOIHOTO U ()OPMHUPOBAHHS BTOPUUHOIO MOJeil HaNpshKeHUH IpH BeIGHUU OTKPBITHIX U MOA3EMHBIX TOPHBIX PaboT
Ha OCHOBE KOMITBIOTEPHOTO MOJIEMMPOBAHHUS B 3a[ja4aX F€OMEXaHUKHU, TEOKOHTPOISI U pa3pyILEHUs] TOPHBIX MOPOJ
JlonoporoBEIit ypoBeHB (OLICHKA "HEYIOBIECTBOPUTEIHHO")
3HaHMe YacTH OCHOBHBIX METOOB OLICHKH HAIPSKEHHO-Ie(HOPMUPOBAHHOTO COCTOSHHS MACCHBA, COCTOSHUS
UCXOIHOTO U (POPMHUPOBAHHS BTOPUUHOIO MoJeil HaNpshKeHUH IpH BeAGHUU OTKPBITHIX M MOA3EMHBIX TOPHBIX PaboT
Ha OCHOBE KOMITBIOTEPHOTO MOJISITMPOBAHMS B 33a]]a4aX TEOMEXaHUKH, TCOKOHTPOIISI M pa3pyIICHUS TOPHBIX TIOPOJ
IToporoBerii ypoBeHb (OLICHKA "yTOBICTBOPHTEIHHO')
3HaHMA B 00JIaCTU TOPHOTO JieNa, BlIaJieHHe OCHOBHBIMH METOJAMU OLEHKH HaNpshKeHHO-Ie(GOpMUPOBAaHHOTO
COCTOSTHMSI MacCHBa, COCTOSTHHSI HCXOAHOTO M ()OPMHUPOBAHMS BTOPUYHOTO OJICH HANPSKEHUH MTPU BEICHUH OTKPBITBHIX U
MTOJI3€MHBIX TOPHBIX Pa0OT Ha OCHOBE KOMITBIOTEPHOTO MOJICITMPOBAHMS B 33a7a4aX TEOMEXaHNKH, TCOKOHTPOIS U
paspymeHus ropHeIX mopog  [IponBuHyTHIH ypoBeHb (OIeHKa "xopomo")
VcuepnbiBaromiye 3HaHHUSA B 00JIaCTU TOPHOTO JieNa, a TaKkKe BIaJeHHE COBPEMEHHBIMU U TPaJULIUOHHBIMU
METOJJaMH OIIEHKH HaIpsDKEHHO-Ie(OpMHUPOBAHHOTO COCTOSHHS MAaCCHBA, COCTOSHUS HCXOTHOTO M (POPMHUPOBAHUS BTOPUIHOTO
TIoJIeii HAPsDKCHUH MPU BEIEHUH OTKPBITHIX M MOA3EMHBIX TOPHBIX PabOT Ha OCHOBE KOMITBIOTEPHOTO MOJICTIMPOBAHNS B
3aJla4ax TeOMEXaHUKH, TCOKOHTPOIS U Pa3pyLIEHUs] TOPHBIX MTOPO, METOAaMH OPTaHU3aIllMOHHON pabOThl HAYYHOTO
KOJUIEKTHBA B BOIPOCaX KOMIBIOTEPHOTO MOJACITUPOBaHUsl  BpICOkHil ypoBeHb (OlLieHKa "OTIMYHO")

6. YHEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3armasue Bubanoreka W3naTenbcTBO, roj
JI1.1 [Kacmapesu O. B., Il'eomexanmka: yaed. mocobue Bbubmmorexka MUCuC M.: Bercu. mik., 2006
Kosbipes A. A., JUIS CTYIL. BY30B, 00Y4. 11O
Hoduc M. A., HArp. MOATOTOBKH 0aKaiaBpoOB
Makapos A. b. u maructpos "'oproe neno"”
JI1.2 | MxypatHUK l'eodusnyeckue MeToabl DnexkTpoHHast 6MOIMoTEKa M.: Uzn-Bo MITY, 2012

Brnagumup Jlazapesuy,
Habator Bnagmvup
BsuecnaBoBuy,
Taticun Pobept
MynapucoBud

UCCIICIOBaHUSI MaCCHBOB
TOPHBIX HOPOA. YKa3aHHs 110
MOPAKTHYSCKUM 3aHITUSIM U
CaMOCTOSTEIIBHOM padore:
y4e0. mocooue ISl CTY/I. BY30B,
00y4. o cretr. "®wus.
MpoIIecChl TOPH. WK Hedreras.
np-a"




ABTOPBI, COCTaBUTEIN 3armaBue

bubaunoreka W3naTenbcTBO, roj

J1.3

IlIxypaTHuk Meronbl onpeneneHus
Brnagumup JlazapeBuy, |HampsiKeHHO-

Huxkonenxo Ilerp JeopMHPOBAaHHOTO COCTOSHHS

Brnagumuposuy MaccHBa TOPHBIX MOPOJI: yueO.
nocoOue [yis CTy[. BY30B,
00yu. no crewr. "dus.
MIPOIIECCHI TOPH. WK Hedreras.
np-Ba"

DnekTpoHHast OnOInoTeKa M.: Uzn-Bo MITY, 2012

6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTENN 3arasue

bubanorexa W3narenscTBO, TO

J12.1

Makapos A. b. [IpakTHueckas reoMexaHuKa:
ITocobwue st TOpHBIX
HMHXEHEPOB: NMPaKTUYECKOe
nocobue

DJeKkTpoHHas OubIHoTeKa Mocksa: ['opHas kHura, 2006

J12.2

IleB3nep M. E., I'eoMexaHuKa: y4COHHUK TSI
Hoduc M. A., TTortoB | cTya. By30B, 00y4. TIO CIIeI.
B. H. "Mapkuieiinepckoe aeno"

Bbubmmoreka MUCuC M.: Uzn-Bo MITY, 2005

6.2. Ilepeyens pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEepHET»

€)!

Map3D

https://map3d.com

22

Epemenko B.A. ABTopedepat nuccepranuu a-pa
TeXH. HayK. OOOCHOBaHHE TAPaMETPOB
TeOTEXHOJIOTHH OCBOCHHS yAAPOOIIACHBIX
KeTe30pYIHBIX MecTopoxaeHu 3ananHoi Cubupu.

http://www.geokniga.org/books/14560

33

Ypoku no 00ydeHu o paboThl B MPOrpaMMax
Rocscience

https://www.rocscience.com

D4

Epemenko B.A., Aiitnounanep N.1., ITaukesny [1.T.,
Babxua E.A. Onenka coCTOSIHUSI MaccHBa TOPHBIX
nopon Ha pyaaukax 3@ OAO «'MK «Hopunbckuii
Hukenby. — [MAB. — Ne 1. —2017. —C. 5-
17.

http://www.giab-online.ru/files/Data/2017/1/5 17 1 2017.pdf

35

Epemenko B. A., Akcenos 3. B., Ilyns 3. K., 3axapos
H. E. UccnenoBanue CTpyKTYpbl BTOPUYHOTO TOJIS
HaIpsHKEHUH PU3a00HHON YacTH MOJrOTOBUTEIBHBIX
BBEIPaOOTOK IIPH MPOXOAKE BEIOPOCOOIACHBIX TIACTOB
¢ ucmoss30BaHueM mporpaMmsl Map3D // Topasrit
“H(POPMALIMOHHO-aHATTUTUYECKUH OI0JIIETEHD
(Hay4HO-TexHMUYEeCKUH )xypHai). — M.: U3narenscTBO
«I"opHas xauray». - Ne5. —2020. — C. 91-104.

http://www.giab-online.ru/files/Data/2020/5/91-104.pdf

26

Hryen Ban Muns, Epemenko B. A., Cyxopykosa M.
A., HlepmaToBa C. C. Ouenka BIusHUS (GOPMBI
BBIPaOOTKH U JEHCTBYIOINX HANPSHKCHUH B MacCHBe
Ha (pOpMHPOBAHNE 30HBI PACTATHBAIONIIX
nedopmaruii Ha TiTyouHe cBbime 1 kM // opHsrit
MH(POPMALIMOHHO-aHATTUTUYECKUN OI0JIIETEHD
(Hay4HO-TEeXHUYECKHUH )KypHa). — M.: M31aTenscTBO
«I"opHas xauray». - Ne6. —2020. — C. 67-75.

http://www.giab-online.ru/files/Data/2020/6/67.pdf

7

Ceprynun ML.II., Epemenxo B.A. Onpenencuue
MapaMeTpPOB UCXOIHOTO MOJISI HANIPSKEHHOTO
COCTOSIHUS HA pyJTHHKE «3amoyisspHblin» // opHbIi
HHGOPMANNOHHO-aHATTUTHYECKHH OI0JIeTEHD
(mayuHo-TexHHUecKuil xkypHan). — M.: M3gaTenscTBO
«lopHas kHuray. - Ned4. —2019. — C. 63-74.

http://giab-online.ru/files/Data/2019/4/63_73 4 2019.pdf

98

Koceipera M.A., Epemenko B.A., 'opoyHosa H.H.,
Tepemun A.A. Pacder mapaMeTpoB Kpenu BeIPabOTOK
C HCIIONb30BaHUeEM MporpaMmbl Unwedge Ha

pyrnuukax 3@ ITAO «I'MK «Hopuibckuii HUKeIbY //

T'opHEIif HHOPMAITOHHO-aHATUTHYCCKUH OFOJUICTCHD
(maydHO-TexHIUYeCKni xypHa). — M.: M3naTenscTBO
«opHas xHMray. - Ne8. —2019. — C. 57-64.

http://giab-online.ru/files/Data/2019/8/57 64 9 2019.pdf




Epemenko B.A. MozaenupoBaHue Halps»KeHHO-
Je(hOpPMHUPOBAHHOTO COCTOSHUSI TOPHOTEXHUYECKON
CHCTEMBI pyIHHUKA IPH COOCHOU 0TpaboTKe Tpex
STaxei KaMepHOH cucTeMON pa3paboTKH (B
nporpaMMHoM Komiiekce Map3D) // TopHbrit
nH()OPMaNMOHHO-aHATIMTHYECKUI OIOJIIIETEHD
(maydHO-TexHIYeCKni xypHan). — M.: M3gaTenscTBO
«lopnas xauray. — Ne 11. —2018. — C. 5-17.

39

http://www.giab-online.ru/files/Data/2018/11/5_17 11 _2018.pdf

Xaxoibutait U.B., Epemenko B.A., KocsipeBa MLA.,
SIn6exoB A.M. Pacuer nmacrnopra mpoYHOCTH TOPHBIX
[IOPOJ] HAXOSIIUXCS B €CTECTBEHHBIX YCIOBUAX
MacCHBa C UCIOIb30BaHUEM Kputepus Xyka-bpayna u
nporpamMmbl RocData // T'opHbIii HHGOPMAITHOHHO-
AQHAUTHYECCKUH OFOJUICTeHb (HayIHO-TeXHHIECKUH
xypHan). — M.: U3natenscTBo «['OpHAs KHUTA». —
Ne 12. —2018. — C. 92-101.

310

http://giab-online.ru/files/Data/2018/12/92 101 12 2018.pdf

Epemenko B.A., JIymnukos B.H. Meroauka BeiGopa
«IMHAMHYIECKON» KPEIH BBIPaOOTOK IS
MECTOPOXKJCHUH CKIIOHHBIX U OMACHBIX TI0 TOPHBIM
D11 |ymapam // I'opaslit HHOPMAIIMOHHO-aHATUTHIECKHH
OFoJUIeTeHD (HAYYHO-TEXHHYCCKUH XKypHAIT). — M.:
MznarensctBo «['opHas kauray. — No 12. — 2018. —
C.5-12.

http://giab-online.ru/files/Data/2018/12/5 12 12 2018.pdf

6.3 Ilepeuenb MpPOrpaMMHOro odecnevdeHust

IT.1 Autodesk AutoCAD

1.2 |Map3D

1.3 | Unwedge

1.4 | Dips Rocscience

I1.5 |RocData

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHoHATBHBIX 0a3 JaHHBIX

U.1 |Rocscience (https://www.rocscience.com)

.2 [Map3D (https://map3d.com)

.3 | Web of Science (http://www.webofscience.com)

N.4 |Scopus (www.scopus.com)

N.5 |[eLIBRARY.ru (http://elibrary.ru/)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne

OcuHarenne

JI-730 KomrmbrotepHslit kiacce

010K CUCTEMHBIHT P4 3.0 Cel/512/80/ -
1lrtGA/CDRW+DVD/SB,DIMM,80Gb,Video, Kb,mouse -
1., komMHObIOTEp B cOope: cucrteMublil 61ok: Core i3 2120
3.30Ghz/Intel -DH67CF/4Gb/750Gb.-191mT., KOMIBIOTEp B
coope: cucremubrii Omok: Core 15 2400 3.10Ghz/Intel
DH67CF/4Gb/750Gb-1mT., KOMIBIOTEp  CTalMOHAPHBIHA
tun 2 Kraftway Credo KC36 -lmrt., kcepokc CANON IR
1210 -lmr., npoexkrop MyabTuMenuiHbli SANYO-PLC-
XD2200 -lmr.,, mommtop 19" ACER VI193b -lmrt.,
monutop LCD 17 NEC70GX2-1urr., morutop ACER 19"
AL1923 W/SPEAKER-111T., KOMITIEKT y4eOHO# Mebenn

YuTanbHbIN 3all
3JIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHo#l Mebenu Ha 55 mecT s oOydaromuxcs,
50 TIK c¢ pmocrymom k MUWTC «UHTeprer», DUOC
YHUBEpCHUTETa depe3 JIMYHBIN kabuHeT Ha mmatdopme LMS
Canvas, mmueHsuoHHble mporpamMmsel MS Office, MS
Teams, ESET Antivirus.

JIro6oit Kopmyc | YueOHast ayauTopuss OIS TIPOBEICHUS

KOMHLIOTepHLIﬁ KJ1acc MPaKTUICCKUX 3aHITHI:

9KpaH, MPOEKTOP, TOCKa, KOMIUIEKT ydeOHOH mebenu Ha 30
MOCAIOYHBIX MECT, MEPCOHATBHBIC KOMIBIOTEPHI, AOCTYI K
OUOC ynuBepcurera LMS Canvas, IHIIEH3MOHHbBIE
nporpamMel MS Teams, MS Office

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA

Jannas nucuurirHa TpeOyeT 3HAUUTEILHOTO 00beMa CaMOCTOSTENTbHON paboTEHI.
JL1st caMOCTOSITENTBHOTO M3YUYCHUSI UCLMIUINHEI U MIOATOTOBKH K MPAKTUYECKUM paboTaM PEKOMEHIYETCS TaKKe H3YIUTh




MaTepHabl, KOTOpBIC BBIIAIOTCS MperoiaBaTesieM B BUe Ipe3eHTaruii: "T'eoTexHnueckas 6€30MacHOCTb MOA3EMHON pa3paboTKu
MOJIE3HBIX uckonaeMbix", "HanpsbkeHHOe cocTosiHie TOpHBIX opoa’”, "HanpsbkeHHOe COCTOsIHIE HEHApYIIEHHOTO MacCuBa U
METOJIBI €r0 OLeHKH", " AHAIM3 TOPHOTO aBJICHUS C TIOMOIIBIO YHCIEHHOTO MoenpoBanus”, "Kpurepun pa3pymeHns ropHbIX
HOPOJ, UCIIOJIb3YEMBIE B UUCICHHOM MojenupoBanuu", "[Ipumepsl u3 npaktuku'.




