MMHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUS POCCUMCKON ®EJEPALIUA
denepaibHOE roCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKAEHHUE BBICLIETrO obpazoBaHus
«HALIMOHAJIbHBIM UCCJIEJOBATEJILCKUI
TOMCKUH MOJIMTEXHUYECKU YHUBEPCUTET»

YTBEPXJIAIO

H.o Kropa UIIIIP
%p ['ycera H.B.

«Hy OoFf 2020 r.

PABOYAS IPOI'PAMMA JUCIHHHAIIINHBI
IIPUEM 2020 r.
O®OPMA OBYUYEHMSI ounasn

OcHoBBI pa3pa60TKn MeCTOpO)K}leHHﬁ TBEPAbIX MOJIE3HBIX HCKONNAECMbIX

Hanpasnenue moarorosku/ | 21.05.02 «IIpuxitagHas reoorus»
CIIEUATIFHOCTD
O6pasoBarenbHas nporpamma | ['eosorudeckas chb€MKa, IOUCKH U pa3BesKa
(HampaBiIeHHOCTH (IPOGHIIH)) | MECTOPOXKIAEHMM TBEPABIX IMOJIE3HBIX MCKONAEMBIX
Crennanusanus | ['eonorunyeckas CbEMKa, IIOUCKM U pa3BeKa
MECTOPOIKICHUH TBEPABIX MTOJIE3HBIX HCKOIAEMBIX
YpoBeHb 00pa3oBaHus | Bbicuiee 00pa3oBaHUE — CIICHHATUTET

Kype | 5 \ ceMecTp | 9
“TpymoeMKOCTh B KpeauTax 3
(3a4eTHBIX SOTUHUAIIAX )
Buibl yueOHOH! nesiTeIbHOCTH BpemeHHO# pecypc
Jlexuun 16
KonTakTtHas (aynuTopHas) [TpakTuyeckue 3aHATHS
paborta, u JlaGopaTOpHbIE 3aHATHUS 24
BCEI'O 40
CamocrosrenbHas paboTa, 4 68
NTOI'O, u 108
Bun npoMexyTouHo# | IK3aMeH ObecneynBaroriee or
aTTeCTalllH 10JIpa3/ieTICHHE
3aBenyrouuit kadenpoit — I'ycea H.B.
PYKOBOJHUTENH 4%/
OT/IEJICHUS T€0JIOTHH Ha
npaBax kadeapsl
Pyxosomurens OOII Ao Crpoxosa JLA.
IIpenogaBarens (L rccest HUsanos B.IL.

2020 .



1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUAFOIIUXCS ONPEICICHHOTO
OOIl (m. 5. OOmpeit xapaktepuctuku OOII) cocTtaBa KOMIIETEHIIMH MJii TMOATOTOBKH K
po(heCCHOHAITLHOM JICSATEIbHOCTH.

Kon

CocraBJjsiiouue pe3yJbTaToOB OCBOCHUSA ().IECKpl/Il'lToplwl KOMHeTeHHl{lﬁ)

HaumenoBanue
KOMIIETCHIIHHA
KOMIIETCHIIUHN
Kon HaumeHnoBanue
BBEIOMPATH BHIIBI, IICK(Y)- [ToATOTOBKM TEOJIOTHYECKUX MAaTEPHAIOB ISl BBIOOpA
CITOCOOBI 1.5 B6 crocoba W TEXHOJOTHH  pa3pabOTKHA  IOJIE3HBIX
ONpoOOBaHUSA HCKOTIAEMBIX Ha CTaiuu MPOCKTUPOBAHUSI
(psamoBoro, TOPHOJOOBIBAIOIIETO  TPEANpPUATHS W BEISHUS
TEOXUMHYECKOTO, TEOJIOTHYECKHUX UCCIIEIOBAaHUI Ha CTaUH IKCILTyaTalluu
MHHEPAIOTUYECKOr0, MIIN
TEXHOJIOTUYECKOT0)
U METOJBI UX ICK(VY)-
aHajgu3a st 1.5VY6
NE—- [IpoBouTh OlEHKY MOIUPUIMPYIOMNX (AKTOPOB Ha
Y pa3paboTKy TBEPBIX MOJIE3HBIX UCKOMIACMBIX
KOMIIOHEHTOB
MCK(Y)-

15

MPUPOIHOU Cpeabl,

BKJIIO4Yas rOpHBIC

noponsl u ione3nsie | [ICK(Y)- Teopernueckue OCHOBBI pa3pabOTKU PYAHBIX 3AIEKEH U
HCKOTIaeMBbIE, TIPH 1.536 YIJIEHOCHBIX IIJIACTOB, METOJBI OIpEJeNIEHUS CBONCTB
pEIICHUH BOIIPOCOB TOPHBIX TOPOJ AJIsl IPOrHO3UPOBAHUS T€OJMHAMUYECKUX
KapTUPOBaHUS, U Ta30JMHAMHYECKUX IPOLECCOB IPH OCBOCHUH
TIOMCKOB, Pa3BEIKH, MECTOPOKACHUH MMOJIE3HBIX UCKOMAeMBbIX

TEXHOJIOTHH

pa3paboTKu U

nepepaboTKu

MHHEPAIEHOTO

CBIPBS

2. MecTto qucuuninnbl (Moay.as) B cTtpykrype OOII

JIMCUUIUIMHA OTHOCUTCS K BapUaTHUBHOM YacTH MEXAUCHUIUIMHAPHOTO MPO(ECCHOHATBHOTO
Monyisa brioka 1 yue6HOTro naHa 06pa3oBaTeIbHON IPOrPaMMBI.

3. Ilnanupyemple pe3yJabTaThbl 00y4eHUs 0 AUCIHUIIINHE

[Tocne ycrentHoro OCBO€HUs JUCHUILIMHBL OyayT chopMHpOBaHbI Pe3yIbTaThl O0yUEHUSI:

Ilnanupyemble pe3y/1bTAaThbl 00y4eHH sl 110 JHCIUILIHHE

Kox

HawnmeHoBanue

Komnerenuust

P11

3HaTh OCHOBHBIE BHUJbI MAPKIIEHIAEPCKUX CBHEMOK; MPOECKTUPOBAHUE
OTOKOB  OTpabOTKH; TEpPeNOBbIe TEXHOJOTHH pPa3BEIKU TBEPABIX
MOJIE3HBIX ~ MCKOMAEMbIX; OCHOBHBIE DKOJIOTHYECKHE  MPOOIEMbI
re0JIOTMYECKOM pa3BeaKH, MPUHIUIIBI palMOHAIBHOTO
MPUPOAONOJIb30BAHMS, CPEACTBA OXPAHbl OKPYKAOIIEH CPEJIbI

TICK(Y)-1.5

PJI2

YMeThb UCIOJIb30BaTh HOPMATHBHO-TIPABOBbIE aKThl MpHU pabore ¢
re0JIOTMYECKON JOKyMEHTaIuen B nporecce IKCIUTyaTalH
MECTOPOXKJICHUS; COIIPOBOKIATh TOpHOE IIPOU3BOJICTBO u
reOMETPHU3aLMI0 O0TPadaTHIBAEMBIX MECTOPOKICHUN; MPOEKTUPOBATH

TICK(Y)-1.5




re0JIOrOpa3BeIOYHbIE  PAa0OThl  Pa3lUYHBIX  CTAAUN; TNPUMEHSATH
IIEpEAOBbIC JOCTHXKCHUS IIPpU IUIAHUPOBAHMM T'€0JIOrOPa3BEIOYHBIX
paboT Ha TBep/bIe MOJIE3HBIE HCKOMIAEMbIE

PJ13 Bnagets crnocoOHOCTRIO aHanu3upoBaTh U 0000maTe reosoruueckue | [ICK(Y)-1.5
MaTepHalibl B IPOIECCEe BEIEHHUS TOPHBIX padoT; METOIAaMH OIICHKH
yimepba OT JESTENbHOCTH TPEANPHITHS M pacueTa OCHOBHBIX
TEXHOJIOTUYECKAX M OPTaHMU3alMOHHBIX TApaMETPOB MpeJIaraeMbIX
TEXHOJIOTUYECKHUX PEIICHUH MPOXOIKH TOPHBIX U OYHCTHBIX BBIPAOOTOK;
MPOSKTUPOBAHUS T'€OJIOTOPa3BEIOYHBIX paboT B mporecce IT00bIYU
TBEPJIBIX TMOJIE3HBIX MCKOMACMBIX; HCIIOJIB30BAHUS MEPEIOBBIX HAYYHO-
TEXHUYECKHX JIOCTH)KCHUH TpH pPa3pabOTKE TBEPIBIX IOJIE3HBIX

HCKOIIAEMBIX.
4. CTpyKTYpa M cojiep:KaHue TUCHUIIHHbI
OcHoBHBIE BU/IbI Y4eOHOM [1eSITeJIbHOCTH
Pa3znesbl IMCHUNIIMHBI ®opmupyemblii Buabl yueOHO# 1eATeIbHOCTH Oobem
pe3yabTar BpPEMEHH, Y.
o0yuyeHus no
JUCHUILJINHE
Pa3znen 1. BeBenenue. 'opnoe n PJI-1 Jlexknuu 2
TOPHO-000raTUTEJIbHOE JlaGopaTopHbIe 3aHITHS 6
npeanpusiTue, oo1Me BOMPOChl CamocrositenbHas padbora 12

Pa3padoTKH MeCTOPOKIAEHUIt
MOJIe3HBIX HCKOMAeMbIX.

Paznen 2. Cuctembl 0TpadOTKHU PJI- 2 Jlexknuu 6
PYAHBIX H YTOJbHBIX JlaGopaTopHBbI€ 3aHSATHS 6
Mectopoxnenuii. [logzemuas u CamocrosrenbHas pabora 22
OTKpbITasi pa3padoTKa

MECTOPOKICHHH.

Paznen 3. loazeMHasi 4 OTKPBITas P/1-3 Jlexumu 6
pa3padoTKa poCChINHBIX JlaGopaTopHble 3aHATHUS 6
MecTopoxaeHuii. [lonBoaHblie CamocrosiTenbHas paboTa 22
TOpHbIE padoTHI.

Pa3nea 4. OnpodoBanne npu P/1-3 Jlexunn 2
BeJleHUM TOPHBIX padoT. JlaGopaTopHble 3aHATHUS 6
PexyabTHBaNuA 1 0OXpaHa CamocrosiTenpHas paborta 12

OKPY:KAKIIEH Cpeabl.

COIlep)KaHI/IC Ppa3sacJIoOB JUCHUTIIINHBI:

Paznen 1. Bseoenue. I'opnoe u copno-ooozamumensvnoe npeonpusamue, odouiue 60npocsl
PaspadomKu MecmopoicOeHUIl nO1e3HbIX UCKONAEMBIX.

[lerm w 3amaum ropHOTO JAeda. Buabl TOPHOMOOBIBAIOMIMX MPEANPUITHH H HUX
OTJIIMYUTENbHbIE TpU3HAaKU. OCOOEHHOCTH MOA3EMHONW M OTKpbITOM paspabotku MTIIU, apyrue
BubI 100bun TTIN.

Tembl JeKkumii:
1. Beenenue. llaxra, pynonposinenue, ['OK, npuuck, kappep. OCHOBHbBIE pa3IndMsl.

Ha3Banus 1abopaTtopHbIX padoT:




1. Onpenenenrie OCHOBHBIX MTPU3HAKOB Pa3InyKs TOPHBIX BHIPAOOTOK.

Paznen 2. Cucmembr ompadbomku pyoHvlx u y2onvHolx mecmopodxcoenui. Iloozemnan u
OMKpPbIMAasn pa3padomKa MecmopoxHcoeHuil.

Bunel cucrem oTpaOOTKM pPYAHBIX W YroJdbHBIX MecTopoxaeHuit. Craguu pa3paboTKu
MOA3EMHBIM U OTKPBITHIM criocobamu. CIBUKEHUE TOPHBIX MOPOJ U TOPHBIC yAapbl. YTPaBJICHHUE
TOPHBIM JaBJICHUEM

Packpoiika pynHO# 3aexu NpHU MOA3EMHOM pa3paboTke U CrocOObl MOJTOTOBKH K BBIEMKE

PYIHOM MM YTOJIBHOM Macchl. TeXHOJOruu, 000OPYI0BaHKE U TPAHCIIOPT MOJ3EMHON M OTKPBITOM
nooerun TTIN.

Tembl JeKkumii:

2. 'opHO-Teonornueckas U SKOHOMHUYECKAsl XapaKTePUCTHKA PYAHBIX MECTOPOXKICHUN U
TpeOoBaHUs K IPPEKTHBHOCTH Pa3pabOTKH MECTOPOKIACHUHA. .

3. Ctaguu moja3eMHON pa3pabOTKH, BCKPBITUE MIAXTHOTO (PYAHUYHOTO) MO, CIIOCOOBI
BCKPBITHS. Packpolika MIaxTHOTO IMOJIsl Ha STaKU | MAHEJU ¥ BEIOOP crioco0a MoATrOTOBKH.
4. CBW>XKeHUE TOPO/ BCIECACTBUE OTPAOOTKU MECTOPOKACHUM, OXPaHa COOPYKEHHIA.

5. Knaccudukanus cucrteMm oTpabOTKH UM OCHOBHBIE IPOW3BOACTBEHHBIC IPOLECCH U
MEXaHHU3Mbl OUMCTHOW BBHIEMKH. YTIPaBJICHHE TOPHBIM JaBICHUEM.

6. Ctaguu OTKPBITBIX TOPHBIX PabOT, TEXHOJIOTHS BEICHUS Pa3paOOTKU PYAHBIX TEN WIH
IJIACTOB OTKPBITHIM CIIOCOOOM.

Ha3Banus 1adbopaTopHbIX padoT:
2. Pacuér caBmKeHHsI TOPHBIX TIOPOJT OT yIIa HAaKJIOHA PYIHOTO TeJla M IUIacTa.
3. Pacuér ropHoro naBieHus.
4. Pacué€T BBIX0/1a CHIPhsI M3 TOPHOM MACCHhI MPU Pa3HBIX TEXHOJIOTHIX Pa3pabOTKH.

Paznen 3. Iloozemnasn u omkpwoimas pazpadomKa pPOCCHINHBIX MeCHOPOIHCOCHUIL.
Iloosoonvie zopuvie padomut

OcoOeHHOCTH  TOA3EMHOM U  OTKPBITOM  pa3paboTku  poccbineil.  [paxkuelii u
TMJIPOMOHUTOPHBIN crOcOo0 JOOBIYM Ha POCCHITHOM MECTOpOkJIeHHH. [loaBOAHAs M CKBaKMHHAs
paszpaborka MTIIN.

Tembl Jekumii:
7. BckpbITHE pPOCCHIU Ji TOA3EMHOM pa3pabOTKH, TOJATOTOBKA INAXTHOTO IO,
TEXHOJIOTHSI OYUCTHBIX padoT.
8. OTkphITast pa3paboTKa POCCHINEH TUAPOMEXaHU3UPOBAHHBIM U JIPAKHBIM CIIOCOOaMHU.
OxpaHa BOJHBIX pecypcoB. ['€0TEeXHOJOTHYECKHE CMOCOOBI JOOBIYM  TOJIE3HBIX
HCKOMAEMBIX, MOABOIHAS pa3pad0TKa MECTOPOKIECHUH MOTE3HBIX HCKOTTAEMBbIX.

Ha3panus 1abopaTtopHbIX padoT:
5. Pacuér xoadurmenToB pazy0oKMBaHUS, U3BJICKAEMOCTH U IIEHHOCTH MPOAYKITHH.

Pasnen 4. Onpoéboeanue npu eedenuu zopuvix paoom. Pexkynvmueauus u oxpana
OKpytcarouweii cpeowl.

[lenu 1 3a7a4y TEXHOJIOTMUYECKOTO ONMPOOOBaHUS MPU BEACHUH TOpPHBIX padboT . OCHOBHBIE
MEpONpUATHs W TpeOOBaHUS TPU BEICHUM pPeKyiIbTUBaLUHU. [Topsmok M cucreMa opraHU3alud
OXpaHbl OKpPY’KaloIIel cpeibl IPU NPOESKTUPOBAHUU U BEIEHUH FOPHBIX PadoT.




Tembl JeKkumii:
9. Buzbl 1 MeTob1 onipoOOBaHUS MTPH pa3paboTKe.
10. Buasl pexynbTUBALIMM, MEPOIIPUATHS MO UX MpoBeaeHu0. HopmartusHas 6a3a oxpaHbl
OKPYXKaroILEe Cpeabl
5. Opranuszauusi caMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB

CamocrosTenbHas padoTa CTYACHTOB MPH U3YYCHHUH JUCHUILTUHBI (MOIYJIs) IPEAYCMOTPEHA
B CJICIYIOIIMX BUJaX U opMax:
— Pabora ¢ IEKIMOHHBIM MaTEpUAIOM, MOWCK W 0030p JUTEpaTyphl W JIIEKTPOHHBIX
HMCTOYHUKOB MH(GOPMAITUH 110 WHANBUAYAIBHO 33JaHHOMN MpobemMe Kypca;
— IloaroroBka k 1abopaTopHBIM pabOTaM, K MPAKTUICCKUM U CEMUHAPCKHUM 3aHSITHSIM;
— AHanu3 Hay4YHBIX IMyOJUKAIIMIA TI0 3apaHee ONPEICIICHHON PEero aBaTeieM TeMe;
— IloaroroBka K OIEHUBAIOIIIM MEPOTIPHUSTHSIM.

6. YueOHO-MeTOAMUECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIHIJIHHbI

6.1. YueOHo-MeTOIMYEeCKOE 0DecneyeHne
OcHoBHas JinTeparypa
1. OcHoBsI TOpHOTO Aena : yueOHuK s By3oB / I1. B. Eropos [u ap.]. — 2-e m3x.,
crep.. — Mocksa: U3n-so MITY, 2006. — 408 c.:
2. Wcwmaumnos, T. T. CrnenuanbHble CIIOCOOBI pa3pabOTKH MECTOPOXKICHUHN IOJIC3HBIX
uckomnaembIx [DnekTponHslil pecypc] : yueOnuk / T. T. Ucmaunos, B. U. T'onuk, I'. b.
HonbankoB. — Mocksa: ['opnast kuura, 2006. — 331 c.. — ['opHoe oOpazoBanue.
3. IlyukoB, JleB AnekcanipoBud. [ €0TeXHOIOTHYECKUE CIOCOOBI  Pa3pabOTKH
mectopoxkaennii : yuebnuk / JI. A. Ilyuxos, M. U. [llaposap, B. I'. Burkamos. —
Mocksa: ['opHas kuura, 2006. — 323 c.: ui.. — Beiciiee ropHoe o6pa3oBanue. —
4. Toponuuuenko, B.M. OcHOBBI ropHOro nena. Y4YeOHUK i BY30B [DIJIEKTPOHHBIN
pecypc] / T'opogauuenko B. U. . — Mocksa: ['opnas kuawura, 2008. — 544 c.
BcnomorartenbHasi iureparypa
1. Penun, Hukonaii fxoBneBuu. IloaroroBka ropHbIX MOpPOJ K BBIEMKE : y4eOHOE
nocobue / H. S. Penun; MockoBckuii TocyaapcTBeHHBIN TOpHBIN yHHBepcuTeT (MITY).
— Mocksa: Mup ropnoii kauru Uzn-so MITVY, 2009. — 190 c.:
2. OcHOBHI TOpHOTO jaena : yueOnuk it By3os / I1. B. EropoB [u mp.]. — 2-e m3x.,
crep.. — Mocksa: U3n-so MITYVY, 2006. — 408 c.:

6.2. UudopManiuoHHOE M IPOrPaMMHOe o0ecrevyeHne

HudopmaimoHHO-CIIPaBOYHBIC CUCTEMBI:

HNndpopmannonno-cnpasoynas cucrema KOJAEKC — https://kodeks.ru/
CnpaBouHo-npaBoBas cuctema Koncynsrantllintoc — http://www.consultant.ru/
DekTpoHHO-0MOIMOTeuHast cucteMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0MOaMoTeuHas cuctema «ZNANIUM.COM» - https://new.znanium.com/
DekTpoHHO-0MOHOTeuHas cuctema «HOpaiity - https://urait.ru/

. DJIEKTPOHHO-OMOIHOTCUHASI cucreMa «KoHCYJIbTaHT CTY/ICHTa»
http://www.studentlibrary.ru/

ocoarwNE

[Ipodeccrnonanbupie 6a3bl JaHHBIX U WH(OPMALMOHHO-CIIPABOYHBIE CUCTEMBI TOCTYIHBI 110
ceouike: https://www.lib.tpu.ru/html/irs-and-pdb

JInneH3nOHHOE MporpaMMHOe obecriedeHue (B cooTBeTcTBUM ¢ IlepeuHeM JIMIEH3HOHHOTO
nporpaMmHuoro ooecnedenus TITY):
1. Zoom Zoom


https://kodeks.ru/
http://www.consultant.ru/
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
https://www.lib.tpu.ru/html/irs-and-pdb

2. Cisco Webex Meetings
Google Chrome
4, Microsoft Office 2007 Standard Russian Academic

w

7. OcobOble TpeOOBaAHNSI K MATEPHAILHO-TEXHHYECKOMY 00ecnedYeHUu 0 JUCITUTIMHBI
B ydebHOM mporiecce HCIMONB3YeTCs cleaylomee TadoparopHoe O0OpyIOBaHHE IS

MPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHI:

Ne HaumeHoBaHMe crieNHAIbHBIX HaumeHoBaHue 000pya0BaHus
noMeleHnii

1. | Ayauropus mis mpoBenenus | Komruiekt yaeOHoi Mebenu Ha 90 mocaouHbIX MECT;
y4eOHBIX 3aHATHIA BCEX Kommnerotep - 2 wr.; [Ipoektop - 1 mit.

TUIIOB, KYpCOBOI'O
MIPOCKTUPOBAHMUS,
KOHCYJIbTALIUH, TEKYILErO
KOHTPOJISI U TPOMEKYTOUHOM
aTTecTanuu

634034, ToMmckast 001aCTh, T.
Tomck, CoBerckas ynuiia, 73,

111
2. | Aynutopus nis npoBeacHust | KoMruiekT yaeOHOM MeOenn Ha 25 ocagouHbIX MECT;
yueOHBIX 3aHATUHN BCEX Komnerotep - 2 wr.; [Ipoektop - 1 mit.
THUIIOB, KypCOBOT'O
MPOEKTUPOBAHHS,

KOHCYJIBTALIUH, TEKYILETO
KOHTPOJIA U TPOMEXKYTOUHOM
aTTecTanuu

634034, ToMckas 001acThb, T.

Tomck, CoBerckas ynuia, 73,
110

Pabouas mporpamMma coctaBieHa Ha ocHOBe OOmiel XapaKTepHCTUKH 00pa3zoBaTeIbHOMN
nporpamMmbl o HampaBieHuto  21.05.02 «lIpuxnagnas reonorus» /  CHEIUATH3ALUS
«['eonornueckas cbEMKa, MOUCKU U pa3Bellka MECTOPOXKACHUN TBEPABIX MOJE3HBIX UCKOMAEMBbIX)
(mpuema 2020 r., ouHas popMa 0OyueHHS).

Pa3paborunk(un):

JI0HKHOCTD [0)5(0]

JOIIEHT HMBanos B.I1.

[TporpamMmma omoOpeHa Ha 3acemaHuu otaeneHus reojoruu (IIpoTokosr 3acemaHust OTICICHUS
reosioruu Ne 22 ot 25.08.2020).

3aBeayronuii Kadenpoii - pykoBOAUTEb OT/ACIICHUS T€OJIOTHH Ha MpaBax Kadeapsl,
1. T.-M. H., TOLICHT

/T'yceBa H.B./

IIOAIMHCH



JIuct u3MeHeHuii padodeil MporpaMMbl U CHUIJIMHbBI:



