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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «3D MonenupoBaHHe MECTOPOXKJIEHUN MOJE3HBIX HCKOMAeMbIX» BXOJUT B
nporpamMmy Maructpatypbl «VHHOBAIlMOHHBIE TEXHOJOTUHA B TOMCKE U Pa3BEIKE TBEPIbIX
MOJIE3HBIX HCcKomnaeMbix» 1o HampasiieHuto 05.04.01 «['eonorus» u mzydaercs B 3 cemectpe 2
Kypca. Jucnummuny peammsyer Kadenpa Hempononb3oBaHus W HeQTErazoBoro jena.
JlucuMIinHa COCTOUT U3 5 pa3fiesioB U 5 TeM U HampaBjeHa Ha U3y4YeHHE reonH(OpPMaIMOHHBIX
TEXHOJIOTH, UCTIOIb3YEMBIX MPU MOUCKAX U PA3BEAKE MECTOPOKIACHUHN MOJE3HBIX UCKOMAEMBbIX.

Lenbto ocBOeHMS AUCLMILTUHBI SBJSIETCS IMOJIyYeHUE 3HAHUM, YMEHUN, HAaBBIKOB U OIbITA
JESATEILHOCTH B 00JIACTH T€OMH(GOPMAIIMOHHBIX TEXHOJOTHH, MCIOJB3YEMbIX MPH IMOUCKAX H
pa3BeKe MECTOPOXKJIECHUN TMOJIE3HBIX HCKOIMAEMbIX, O3HAKOMIIEHHE C BO3MOKHOCTSMU
COBPEMEHHBIX CIEIUATU3UPOBAHHBIX TOPHO-TEOJOTHYECKHX TI'eOUH(DOPMAIIMOHHBIX CHUCTEM,
rpaHUlaMU UX MPUMEHEHHUS M IepcreKTuBaMu pa3BUTHS. OCHOBHBIMH 3ajjauaMiy JIUCHUIUIMHBI
SBIIAIOTCS: - OOYYHTBH CTY/ICHTOB METOJUKE CO3JaHMs M BEJACHUS I€OJIOTUISCKUX 0a3 TaHHBIX Ha
JTanax MOMCKOBO-OLICHOYHBIX U Pa3BEJOYHBIX PadOT C MCHOJB30BAHUEM COBPEMEHHBIX T'OPHO-
re0JOTMYEeCKHX WH(MOPMAIMOHHBIX CHUCTEM; - HAy4YuTh CTYJEHTOB CO3JaBaTh TI'OPHO-
reoJoru4eckre HHPOPMAIIMOHHBIE CUCTEMBI U UCIIOJIb30BaTh UX (DYHKIIMOHAIBHBIE BO3MOKHOCTH
JUIsl pelIeHUs] KOHKPETHBIX 3a7a4 MpU TMOMCKE, Pa3BEIKE M OLEHKE 3alacoB MECTOPOXKICHUMN
TMIOJIE3HBIX UCKOMAEMBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoeHne AMCHUILIMHBI «3D MOJCIMPOBAHME MECTOPOXKIACHHM IOJE3HBIX HCKOMAeMbIX)
HampaBJIecHO Ha (opMHpoBaHWE Yy OOydYalONIMXCA CISAYIOMUX KOMICTCHIMHA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITO]J]:I JOCTHIKCHHUS KOMIIETCHIIMHU

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)
CriocobeH co3aBath U [IK-2.1 3naer TeopeTHUECKHE OCHOBBI CTPOECHHUSI MECTOPOKICHUI
HCCIIEeI0BAaTh MOJEIH U3Y4aeMbIX |MOJIE3HBIX HCKOMAEMBbIX, TPHHIUITEI TOCTPOSHHS MOAEIEH
00BEKTOB Ha OCHOBE Te0JIOTHYECKUX OOBEKTOB;;
[K-2 rcnonp3oBaHus yrayomeHaex  [[1K-2.2 VMeer BRIOHpaTh METOABI TOCTPOSHHS U HCCIICIOBAHUS

TEOPETUYECKUX U MPAKTHUECKUX |MOJIeNIel N3ydyaeMbIX 00BEKTOB;;
3HAHWH B 00JIaCTH T€0JIOTHH [1K-2.3 Brnageer HaBBIKAaMH CO34aHHUS MOAEIEH T€OIOTHUECKUX
TBEPABIX MOJIE3HBIX UCKOMAEMbIX |00BEKTOB U UX HUCCIIEIOBAHMUSL.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctummmaa «3D MoaenupoBaHre MECTOPOKICHUH MOJIE3HBIX MCKOIMAEMbIX» OTHOCHTCS K
qactd, (popMupyeMol ydacTHUKaMHU OOpa30BaTelIbHBIX OTHOIICHUH Onoka 1 «JlucuurinHb
(MomynH)» 00pazoBaTeNbHON MTPOTrPaMMBI BBICIIIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYarOIIMECs TaKxKe
OCBaMBAIOT JApyrM€ JUCHUIUIMHBI W/WIUW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKEHHUIO
3aIUTAHUPOBAHHBIX PE3yJbTaTOB OCBOCHUS MUCHUIUIMHBI «3D MoaenupoBaHUE MECTOPOXKICHUMN
MOJIE3HBIX UCKOMAEMBIX).

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux O00CmudiceHur
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecTBylomme ITocnenxyrommue
Mudg HanvenoBanue HHCIP;I/IZ:UII/IHLI;,MOI;II JIN nncunnnnfl)lil/;loa JIN
P KOMIIeTEeHIIUH * Y, x y,
MPAKTHKH TMPAKTHKH
CrocobeH co3/1aBaTh U
HCCIEN0BaTh MOIEIN
U3y4aeMbIX OOBEKTOB Ha
[penaumiomMHast MpaKTHUKA;
OCHOBE UCITIOJIL30BaHHUS MareMaTH4YeCKOE MOJICITHPOBAHUE
HayuHo-uccnenoBarenbckas
[K-2 YTy OJIeHHBIX TCOJIOTHIECKUX 3a]ad;

TEOPETHYECKUX U
MIPAKTUYECKUX 3HAHUH B
00J1aCTH TEO0JIOTHH TBEP.IBIX
MIOJIE3HBIX NCKOMAEMBIX

pabora;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUIUTHHBI «3D MoaeMpoBaHre MECTOPOKICHHH IMOIE3HBIX HCKOMMAEMbIX)» COCTABIISIET «6%» 3aUETHBIX SAMHHII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0cC80eHUs 00PA308AMENbHOU NPOCPAMMbL 8biCULE20 00PA308aHUS O]l OYHOU (opMbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeCBT pCeD)
Konumaxmmnas paboma, ax.u. 90 90
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 90 90
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 90 90
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 216 216
3a4.el. 6 6




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI %
padoThI

OCHOBHBIE TPUHIHIBI KOMITBIOTEpHOTO 3D
MOJIETTMPOBAHHMS M OLICHKH 3aI1acOB

Pasgen 1 |BBenenue 1.1 MECTOPOXKICHUN TBEPABIX TOJIE3HBIX NCKOMACMBIX. C3
CpaBHeHHE ¢ TpaAUIHOHHBIMU MeTomamu. O030p
COBPEMEHHOT'0 IIPOIPaMMHOT0 00eCIIeUeHHUSI.

Wcxoansie JaHHBIC, UX

TpeOoBanus k BX0qHO# MHOpMaLUK, CO3AaHIE U
IIpeJCTaBICHUE, XPaHCHHE

oOHOBIIeHHE 0a3 TaHHBIX, BU3yallu3anus OypoBBIX

Paspnen 2 |u oToOpaxenue B 2.1 . C3
CKB&)KUH Y TOPHBIX BBIPA0OTOK, CTAaTUCTUYECKUH
nporpammax 3D
aHaJIM3 PE3yJbTaTOB ONPOOOBAHMUS PY/JHBIX TEII.
MOJICJIMPOBAHHMS
[TocTpoeHue pa3pe3oB, BbAEIEHHE Py THBIX
Kapxacnoe P pasp > BBIL pya
HMHTEPBaIOB (KOMIO3UTHPOBAHHUE), CO3/IaHHE U
Paznen 3 |MomenupoBaHuE PYIHBIX 3.1 C3
e 0TOOpaKeHHE KapKacoB PYAHBIX TEll, OLIEHOYHBIC

pacu€Thl Mo KapKacam.

Cozmanne OJOYHBIX MoAeIe. MeToabl

baoanoe MOACINPOBAHUC
HUHTCPIIOJIALNN PE3YJIbTATOB OHpO60BaHI/I$I.

Pasnen 4 |pynHBIX TN U NOACUET 41 .. C3
SATIACOB MonemupoBanue Bapuorpamm. [loacuér 3amacos,
OIICHKA JIOCTOBEPHOCTH.
[InanupoBaHue OTKPHITON
Paznen 5 |oTpaboTku 5.1 IIpoexTrpoBaHue U ONTUMH3AIIHS KAPbEPOB. C3

MECTOPOXKJICHUU

* - zanonasercs Toiapko o OUHOM dhopme odyuenust: JIK — aexyuu, JIP — nabopamopnsie pabomoi; C3 —
npaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneyerue OUCYUNnIUHbL

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbl 1J151 0CBOCHHSA
AMCUMILTNHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropum OcHamenue aynuropuu

KommnbrorepHslii knacc 11t IpOBEICHUS
3aHSTHH, TPYNIOBBIX U UHAWBHUYaJIbHBIX
KOHCYJIbTalli, TEKYIEr0 KOHTPOJIS U
KoMnbloTepHBIll | MPOMEKYTOYHON aTTECTALNN, OCHAILICHHAS

KJ1ace MepPCOHAIbHBIMU KOMIIBIOTEPAMH (B
koaudectBe 10 1mIT.), TOCKOi (IKpaHOM) U
TEXHUUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
MIPE3CHTALMM.

Aynutopus U1 IPOBEICHUS 3aHATUIA
CEMHHAPCKOI0 TUNA, TPYIIIOBBIX U
WHIMBUYaTbHBIX KOHCYJIbTAUM, TEKYIIETO
KOHTPOJIA U IPOMEKYTOYHOM aTTeCTALUH,

Cemunapckas
OCHAILICHHAs] KOMIIJIEKTOM
CTeLMANIN3UPOBAHHON MeOenu U
TEXHUYECKHMH CPEACTBAMHU MYyJIbTUMEINA
MIPE3CHTALMN.
Jns AyauTopus ISl CaMOCTOSATEILHON padOThI




CaMOCTOSITENIbHON | 00yUaromuxcst (MOXKeT UCTIOIb30BATHCS IS
paboTHI MIPOBECHNS CEMUHAPCKUX 3aHATHH
KOHCYJIbTaIMil), OCHAIIEHHAsI KOMIUIEKTOM
CTIeMaIM3UPOBaHHON MeOenu u
KoMIbroTepami ¢ gocrynoM B QUOC.

* - ayIUTOpHS AJIsl CAMOCTOSITENIbHOI pa0boThl 00yyaronuxcs ykaspiBaercs OBA3ATEJIDBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIJIMHBI

Ocnoenas numepamypa:

1. Meronnueckue nocobust k 'TYC Micromine, Surpac (IIOCTaBISIOTCS B 3JIEKTPOHHOM
BUJIE BMECTE C IPOrPAMMHBIMH ITPOTYKTaMH )

2. lararun H.H. «KomnbrorepHoe MoaeInpoBaHUE MECTOPOKIACHUHN U
re0CTaTUCTUYECKUM MoACU€T 3amacoB» B KH. ABJoHuH B.B., Pyukun I'.B., lllatarun H.H.,
JIpirnna T.HM., MenbsankoB ML.E. «Iloucku u pazBenka MECTOPOXKIACHUM MOJIE3HBIX
HCKOIaeMbIx», M: AkagemMudeckuii mpoekT; houa «Mup», 2007 r. (37I€KTPOHHBIN TOCTYII
http://www.geokniga.org/books/761)

HononnumenvHas numepamypa:

1. 'eonorus u pa3BeaKa MECTOPOXKACHUH TOJIe3HbIM nckomaembix / B. B. Apnonun, B. B.
Moceiikun, I'. B. Pyukun, H. H. lllatarun. — M3natensckuii nentp Axkanemust Mocksa, 2011.
—4l16.c.

2. Kanytun FO.E. «I"opHble KOMITBIOTEPHBIE TEXHOJIOTUU U TeocTatucTukay, CIIO,
Henpa, 2002 r (3;ekTpoHHBIN pecypc http://www.geokniga.org/books/50)

3. laBug Mumiens. ['eocraTrcTHdeckre METOIBI ITPH OIIEHKE 3anmacoB pyxa / M. JlaBun;
[Tep. ¢ anrn. O.AJlytkoBckoit; [lon pen. B.B.I'py3sl. - JI. : Henpa, 1980. - 360 c. - 1.90.

4. Metonyeckue peKOMEHAAlNHU 10 COCTaBy U IpaBuiiaM o(popMIIEHUS
MPEJICTaBISIEMbIX Ha TOCYIapCTBEHHYIO SKCIIEPTU3Y MAaTEPHAIIOB M0 MOACYETY 3aMacoB
METAJUIMYECKUX U HEMETAJUIMYECKHX IT0JIe3HBIX ucKkonmaeMbix. PI'Y «I'K3», Mocksa, 2007 .
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. O9bC PYIH u ctoponnue DbC, Kk KOTOPBIM CTYJIEHThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIFOUEHHBIX JIOTOBOPOB

- DnekTpoHHo-ombnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YnuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- ObC «KoHcynbTaHT cTynenTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl JaHHBIX ¥ TTOMCKOBBIE CUCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedepatuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/

- caiit MICROMINE Poccus http://www.micromine.ru/

- popym Micromine (pycckuii u aHruiickuii) https://forum.micromine.com/
Yuebno-memoouueckue mamepuanvt 013 camocmosmenvHou pabomol 00y4arOWUXCcsa nPu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexuuii no aucuuruinae «3D MoaenupoBaHuE MECTOPOKACHHM MOJE3HBIX
HCKOIIaeMbIX».




* - Bce yu4eOHO-METOIMYECKUE MATCPUAIIBI JIJII CAMOCTOSITEIHLHON pabOThl 00yUYaIOIINUXCS
pa3MeIarTCs B COOTBETCTBUHU € ACUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!



PA3BPABOTYMUK:

Crapuuii mpenojiaBaresnb
Kadenpsl HeAPOTIOIH30BAHUS H

Mapxkos Bnagumup

He(Tera3oBoro jena EBrenneBud
Jonoxcnocmo, BYIT Tloonuce Damunus U.O.
PYKOBOJUTEJIb BYII:
3aBenyromuii kadeapoit
HEAPOIIOJIB30BaHUSA U KoTtenpHUKOB AneKcaHz[p
He(l)Tel"aESOBOl"O aeiaa EBrenneBuu
JHonoicnocms BYIT ITloonuco Damunus U.0.
PYKOBOJUMTEJD OII BO:
3aBenyromnuii kageapoit
HeI[pOHOJII)3OBaHI/I$I nu KOTGHBHI/IKOB AHGKCﬁHI{p
HedTerazoBoro nena EBrenbeBuu
JHonxcnocmo, BYTT Ioonuce Damunus U.0.



