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PABOYAS ITPOI'PAMMA JUCHUITINHBI
KoMnbloTepHoe MoeJTMPOBaHME PYTHBIX

MeCTOPOKIAECHHUH
3akperieHa 3a Kadeapoit Pa3padoTKH MeCTOPOXKICHMIT MOJIe3HBIX HCKONAeMbIX
YueOHblil 1aH CnennansHocts 21.05.04 Topuoe pmeno HampaenenHocts (mpoduns) CoBpeMeHHBIE

IU(POBBIC TEXHOJIOTHH NOA3EMHOI pa3pabOTKH PYAHBIX MECTOPOKICHUI

Kpanuduxarus TI'opHblii HHKeHep (CIIELHAJINCT)
®opma oOyueHus O4YHasA
OO0mmast TpyI0eMKOCTh 43ET

Pacnpez]e.nenne YacoB JMCHHUILIMHBI IO CceEMeECTpam

Cemectp
(<Kypc>.<Cemectp 5@3.1)
Ha Kypce>) Hroro
Henens 13 5/6
Bup 3ansruit vl | po | vo PIl

Jlexuuu 18 |18 |18 [18
JlaGopaTopHsie 28 |28 |28 |28
IIpakTuyeckue 18 |18 |18 |18
Koncynpranuun 2 2 2 2
Hroro ayn. 64 |64 |64 |64
Konrakthas padora |66 |66 |66 |66
Cawm. pabota 51 |51 |51 |51
Yackl Ha KOHTPOJIb 27 127 |27 |27
HUtoro 144 | 144 | 144 | 144




Pa3paboTunk mporpaMMsl:

Kano.mexu.nayx, doyenm, botixog U.C.

Pabouast nporpaMMa TUCIUILTHHBL
KoMmnboTepHOe MoieJIMpOBaHNe PYTHBIX MeCTOP 0KIeHHI
paspabotana B coorsercTBrr ¢ PTOC BO:

®DenepanbHblii TOCYIapCTBEHHBIA 00pa30BaTeNbHbINA CTAHAAPT BhICLIEr0 00pa30BaHMs - CIIEHMAIUTET 1Mo crenuaibHoctu 21.05.04
Toproe neno (nmpuxa3z Munoopuayku Poccun ot 12.08.2020 1. Ne 987)

COCTaBJICHA Ha OCHOBAaHHUHU yqe6H0r0 IJ1aHa:

CrenanbHocTb 21.05.04 TopHoe neno Hanpasnennocts (poduiis) CoBpeMEHHBIC ITU(PPOBBIC TEXHOJIOTHH MOI3EMHOM
pa3pabOTKH PYAHBIX MECTOPOKICHHN

YTBEPAKIEHHOIO Y4EHBIM coBeTOM By3a oT 18.10.2023 nmporoxon Ne 10.

T'ox mauana moarorosku: 2024

Pabouas mporpamma ogoOpeHa Ha 3aceJaHUH Kageapsl
Pa3padoTKH MeCTOPOKAeHHil M01e3HBIX HCKONMAaeMbIX



1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OlNK-21: Cnocob6eH NoHMMaTb NPUHUUIbI Pa60Tbl COBPEMEHHbIX MHOPMaALMOHHbLIX TEXHOJIOMMIA U
Mcnonb3oBaThb UX ANA pelleHUA 3aaay npodeccMoHanbLHOM AeATeNbHOCTU

MOIK-21.1: eMoHCTpUpyeT 3HaHMSA METOLO0B M CnocoboB peLleHns NpodeccnoHarnbHbIX 3a4ay C MPUMEHEHNEM
COBPEMEHHbIX MHPOPMALNOHHBIX TEXHOSOTUA.

NOTMK-21.2: YmeeT opopMnaTb JOKYMEHTALMIO U BbINOMHATL YEPTEXN FOPHBIX 0OBEKTOB, UCMOMb3Ysl COBPEMEHHbIE
NMHGOPMALIMOHHbBIE TEXHOMOTUN 1 NPOrpaMMHbIE CPeacTBa.

OIlNK-8: Cnocob6eH paboTaTb ¢ NporpaMMHbIM ob6ecneyeHMeM obLiero, cneynanbHOro Ha3Ha4YeHUA 1
MoAeNUpPOBaHUsi FOPHbIX U Fre0NIOrMYeCKUX 06 bLEKTOB

NOIK-8.1: lemoHCTpupyeT 3HaHMS CNocoBO0B MCMONb30BaHUSA KOMMBIOTEPHBIX Y MIHPOPMAaLMOHHBIX TEXHONOMNI B
OesATEeNbHOCTN FOPHOIo NHXEHepa.

NOMMK-8.2: [leMOHCTpUpYEeT HaBbIkM MaTeMaTUYECKOrO M KOMMbIOTEPHOrO MOAENMPOBaHMS FOPHBIX U Fe0rIorMyYeckmx
0OBEKTOB C YHETOM FrOPHO-F€0NOrMYECKNX YCIOBUIA.

B pesyiabTare 0CBOeHHs JUCHUILUIMHBI (MOAY/11) 00y4alolmuiics 10JKeH

1.1 |3narnb:

1.1.1| - obaactu MNPUMCHCHHS TPOrpaMMHBIX TPOAYKTOB JJISI MOACIIMPOBAHUS PYAHBIX MeCTOpO)KIICHI/Iﬁ TBEPABIX IMOJIC3HBIX
HUCKOIIaCMBbIX

1.1.2 | - BuzBI 1 KIacCUPUKAIMU MOZETIel 00BEKTOB TOPHOTO MPOU3BOJICTBA, OCHOBHBIC TIPUHITUITHEI MOJICITUPOBAHUS PYITHBIX
MECTOPOKICHUHN

1.1.3 | - MeTOBI TOCTPOCHNUS OJIOYHBIX TPEXMEPHBIX MOAENEH PYIHBIX MECTOPOXKACHUIH

1.2 | YmeThb:

1.2.1]- IPUMEHATH TPOTPAMMHBIC ITPOAYKTBI JIJIT MOACIIUPOBAHUA MeCTOpO)KI[eHI/Iﬁ TBEPABIX MOJIC3HBIX NCKOMMAEMBIX

1.2.2]- MNPUMCHSATH KOMIIBIOTCPHYIO TEXHUKY U I/IHq)OpMaHI/IOHHLIe TCXHOJIOI'MH JJIs1 BBIIIOJIHCHUS pa60T 10 reoMEeTpru3aliun
MeCTOpO)K,Z[eHI/Iﬁ ITOJIC3HBIX UCKOITaCMBIX

1.2.3 | - BBIIOJHATH YCPTCIKHU 1 I'COJIOTMYCCKHUEC pa3pe3bl B KOMIIBIOTCPHOM PEIKUME;

1.2.4 | - paboTaTh B crucTeMax aBToMaTu3upoBanHoro npoektupoBanus (CAIIP) npu popMupoOBaHUH OJIOYHBIX TPEXMEPHBIX
MOJIeTIel pyOHBIX MECTOPOKICHHUHI

2. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAY JIST)

Kon HaumeHoBaHue pa3nesioB ¥ TeM /BU] 3aHATUSI/ Cemectrp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATUS / Kypc 4acoB
Paznen 1. MoneaupoBanue Kak MeTO MO3HAHUS 0
1.1 Onpenenenue «moaenu». Knaccuduxanus Moaemnei. 5 4 0
Moenu MeECTOpOKICHUH TTOJIE3HBIX HCKOMAEMBbIX:
MPOCTHIE TEOMETPUUSCKHUE, THIICOMETPUICCKHUE, JTHC-
kpeTHble. ONTUMU3AIMOHHBIE MOJIENIN TEXHOIOTHIE-CKUX
nponeccoB /Jlex/
1.2 MoaenupoBaHue Kak MeTo 1 rmo3Hanus /Cp/ 5 10 0
Kon HaumeHoBaHue pa3/iesioB M TeM /BU/ 3aHATHUSI/ Cemectp | Yacos | IIp.nmoar. Ipumeyanue
3aHATUS / Kvype 4acoB
Paznen 2. OcoGeHHOCTH MOIEJIMPOBAHMS PYIHBIX 0
MEeCTOPOKIEHHI M0JIE3HBIX HCKOMAEMBbIX
2.1 OCHOBHBIE IPUHIIUIIBI MOJICITUPOBAHHUS PYIHBIX 5 4 0
MECTOPOXKICHHUH. 3a1a4i MOJCITMPOBAHUSI.
Knaccudukarus Moieneil pyIHbIX MECTOPOXKICHHIA
TTOJIC3HBIX HCKOTMAaeMBbIX. /JIex/
2.2 OcoOeHHOCTH MOJETUPOBAHUS PYAHBIX MECTOPOXKICHUH 5 10 0
OJIe3HBIX UckonaeMbix /Cp/
2.3 CO3JJAHUE ITPOEKTA B ITUC /JTa6/ 5 6 0
Kon HaunmeHoBaHue pa3/iesioB U TeM /B[ 3aHATHS/ Cemectp | Hacos | IIp.moar. ITpumeuanue
3aHATUS / Kvype 4acoB
Paznen 3. Uuctpymentsl I'TUC, ucnosnb3yemsble s 0
MO/1eJIMPOBAHMS PYIHBIX MeCTOPOKIEHH I
3.1 OCHOBHBIE IPHHLUTIBI MOAETHPOBAHUS B 5 4 0
ITUC.OcHOBHBIE KOMaH/Ibl PUCOBAHUS, UCTIOIb3yEMbIC
TIpH co3IaHuK MoJiesTi. OCHOBHBIC KOMAaH/IbI
PeNaKTHPOBAHMUS, HCIIOTIB3yeMbIe MTPU CO3IaHUN
mozenu.lloBepxHocTHble Mogenu. TBeproTENbHBIE
monenu. [IpeobpasoBaHue MIOCKUX 00BEKTOB B
TTOBEPXHOCTH U Tena. /JIex/




32 Wncrpyments! [TUC, ucnons3yemsle Qs 5 14 0
MOZEIUPOBAHUS PYIHBIX MecTOpoxaeHui /Cp/

33 CO3IAHUE PA3PE30B B ITUC /JIa6/ 5 6 0
Kon HaumeHoBaHMe pa3/iesioB M TeM /BUJI 3aHATHSI/ Cemectp | Yacos | Ilp.moar. Ipumeuanue
3aHATHSA / Kypc JacoB
Pa3znes 4. KoMnbloTepHbie cpeacTBa JJist 0
MO/1eJIMPOBAHMS PYIHBIX MECTOPO:KAEHUH MOJIe3HbIX
HCKOIAEeMBIX
4.1 Omnpenenenne [MMC.Buasl I[C. O6nacts npuMeHeHUs 5 6 0

TUC. Crpykrypa IVC nns mopenupoBaHus
MECTOPOXKICHUH MOJIE3HBIX
HCKOMaeMbIX.BcriomMoratenbHble IpOrpaMMBl s
00pabOTKH UCXOAHOM nHpopManuu. /JIek/

4.2 KomnbrorepHble cpefcTBa sl MOAEIUPOBAaHUS PYIHBIX 5 17 0
MECTOPOXKICHUH MONe3HBIX McKomaeMbIx /Cp/

4.3 KAPKACHOE MOJEJIMPOBAHUE B ITUC /J1a6/ 5 8 0
4.4 BJIIOYHOE MOJEJINPOBAHUE mecropoxaenus. /J1a6/ 5 8 0
4.5 Hanmcanue makpocos /TIp/ 5 18 0
4.6 /Komnc/ 5 2 0

3.0IIEHKA KAYECTBA PEAJIM3AIIUU JUCIHUITTIMHBI (MOAY JIST)

3.1. Tekyuii KOHTPO.JIb

@opMBI ¥ BUIbI TEKYILETO KOHTPOJIS 110 AUCLUIUINHE, BU/IbI 331aHN, KPUTEPHH MX OLIEHUBAHUsI, pacnpe/eaeHue 6aioB o BUiaM
Tekyero koHTpoist B BPC (ipu ucnonb3oBaHuM) pa3pabaThIBAIOTCS MPENoJaBaTelieM JUCIHUILUIMHBL C YIETOM €€ CIICHU(DUKI 1
JIOBOJISITCS IO CBEACHHS 00YJaroMnXcsl Ha IIEPBOM YIeOHOM 3aHATHH.

Texyiuii KOHTPOJIb YCIEBAEMOCTH OCYILIECTBIISIETCS PEToaBaTe/eM JUCIUILUIMHBI B paMKaX KOHTaKTHOH paboThI 1
CaMOCTOSITENIFHON paboThl 00YUIaIOLIHXCSl.

Bo3MOXHBI pazinnuHble (OPMbI IPOBEACHHS TEKYIIEH aTTECTAUN: YCTHBIH OTBET, MICbMEHHBII OTBET, KOMIIBIOTEPHOE
TECTHPOBAHKE, BHITIOJHEHUE MPAKTUIESCKOTO 3a/IaHMs B JICKTPOHHON MH(POpMaImoHHo-00pa3osatensHol cpeae (DMOC).

Jns pukcupoBaHus pe3yabTaTOB TEKYILIETO KOHTPOJIS MOXKeT ucoiab3oBaTecst DUOC.

3.2. [IpoMe:kyToYHasi aTTeCTALMSA

IIpomexxyTovHas aTTECTALMS 10 JUCUHUIUIMHE IPOBOJUTCS C HCIOJIb30BAHUEM BOIPOCOB U 33IaHUN M3 KOMIUIEKTA OLICHOYHBIX
Matepuanos (KOM) no aucuurivge.
Ornenka c()OpMUPOBAHHOCTH KOMIIETESHIIMHY (4aCTH KOMITETCHITUH) OCYIIECTBIISICTCS HA OCHOBE OIICHKH:

O 3HAHHUEBBIX PE3yIbTATOB — MPOBEPSAIOTCA Uepe3 TECTOBBIC 3aaHHS C BBIOOPOM OMHOTO MM HECKONBKUX IPABHUIBHBIX
OTBETOB, & TAK)XKE YE€PE3 YCTHBII MM NMCbMEHHBII OTBET HA TEOPETUYECKUE BOIIPOCHI;
0 YMEHHH ¥ BIAJCHUH — MPOBEPSIOTCS Yepe3 BBINOIHCHNE NMPAKTHUECKHUX, Ja0OPAaTOPHBIX MM NPOEKTHBIX 3aJaHui, a

TaKKe gepes perIeHne THIIOBEIX MpodecCHOHANBHBIX 3a/1ad.

Kputepun onieHuBaHus TEOPETHUECKUX BOMIPOCOB M TECTOBBIX 3aJaHU:
«oTn4HO» — 90—-100% npaBUIIBHBIX OTBETOB;

«xopouo» — 76-89% npaBUIILHBIX OTBETOB;

«YHAOBIETBOPHUTENBHO» — 60—75% MpaBUIBHEIX OTBETOB;
«HEYJIOBIETBOPUTENBbHO» — MeHee 60% MpaBUIBHBIX OTBETOB;
«3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

«He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Kputepun ouieHuBaHUs NPAKTHUECKUX (TIPAKTUKO-OPUEHTHPOBAHHBIX) 3a/IaHHIA:

Ooooooo

O «OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IOJHOCTHIO, 0€3 OIMOOK U HEOYETOB; MPOJAEMOHCTPUPOBAHO CBOOOAHOE BIIaJICHUE
MaTepragoM, yMeHHe IPUMEHSITh 3HAHUS B CTAHIAPTHBIX M HECTAaHIAPTHBIX CUTYalHsAX;

O «XOPOIIOY» — 3a/JaHKE BBIITOTHEHO MOIHOCTHIO, HOMYIIEHB! He Oojiee OMHONW Herpy0oil OmmOKM WM OJHOTO-IBYX
HEN0YETOB;

O «yZOBJIETBOPHUTEIBHO» — 33/IaHNE BBINIOJHEHO HE MEHee 4eM Ha 2/3; JOIyIIeHb! OfHa Tpydast Win JBe-TPU HEerpyoble
OIMOKH, HO 00IIas JIOTHKA PEIICHHs COXPAaHEHa;

O «HEYAOBJIECTBOPUTEIBHO» — 3a/laHUE BBIIIOJHEHO MEHee YeM Ha 2/3; IOomyIieHsl rpyOoble OMMOKH, CBUACTENbCTBYIOIIUE O
HETIOHMMAaHHH CYTH 33JaHHs WM OTCYTCTBHU HEOOXOMMBIX YMEHHH;

0 «3auTeHo» — 60—100% npaBUIBHBIX OTBETOB;

U «HEe3auTeHO» — MeHee 60% MpaBHIBHBIX OTBETOB.

O011M€E TOT0KEHUS:

Bo3MoxxHBI paznnuHble (OpMBI IPOBEACHHS IIPOMEXYTOTHOH aTTECTALlMN: YCTHBIH OTBET, MMCEMEHHBIN OTBET, KOMIIBIOTEPHOE
TECTHPOBaHKE, BHITIOJHEHUE MPAKTUIECKOTO 3a/IaHUS B JICKTPOHHOU MH(POpMaImoHHo-o6pa3osarensHol cpeae (DMOC).
Kasxaprit oOydaromuiics mory4aeT yHUKAIbHBIA BApUAHT 33aHu, CHOPMHUPOBAHHBIN U3 KOMIUIEKTa OLIEHOYHBIX MaTepPHAaJIOB.
HToroas oleHKa BBICTaBIAETCA C yIETOM KaK TEKYILEro KOHTPOIs (P HAIIMYKMK), TaK U PE3yAbTaTOB MPOMEXYTOUHOIM
aTTeCTaIny.

KoMIIekTsI OIleHOYHBIX MaTepPHAIOB pa3pabaThIBaroTCs Ha Kadenpe u cooTBeTcTBYIOT Tpebosanmam ®I'OC BO, conepxanuio
pabodeit mporpaMMbl U MHAUKATOpaM KOMIIETEHIUH B 4acTu, GOPMUPYEMOil B paMKax AUCIUILUIMHBIL.




4. YHEBHO-METOJANUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

4.1. Pexomengyemast 1ureparypa

4.1.1. OcHoBHasI TUTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA On.agpec
JI1.1 |boes B. [I., Coimuenko | KommbroTepHOE MonenupoBanue: Kype: yaeonoe | Mocksa: MHTepHET- https://biblioclub.ru/in
P.IL nocobue VYHuBepcurer dex.php?
HHbopMannoHHBIX page=book&id=23370
Texnomoruit S
(MHTYUT), 2010
JI1.2 | Msicoenosa T. M., 3D-monenupoBanue B CAIIP AutoCAD: Owmck: OmMckuit https://biblioclub.ru/in
Poroza 1O. A. ydaeOHOe nmocodue rocyaapCTBEHHBIN dex.php?
TEXHUICCKHI page=book&id=49341
YHUBEPCUTET 7
(OMITY), 2017
JI1.3 | CemenoB A. T, MatemaTHuecKkoe 1 KOMIBIOTEPHOE Kemepogo: https://biblioclub.ru/in
ITeuepckux U. A. MO/IETTUPOBAHUE: MPAKTUKYM Kemepogckuit dex.php?
rOCYIapCTBEHHBIH page=book&id=57412
yHuBepcurert, 2019 1
4.1.2. lonojHUTeIbHAS JUTEPATypa
ABTOpBI, COCTaBUTETH 3ariaBue W3znarenscTBO, TOI On.aapec
JI2.1 [CepebpsixoB A. O., DKOIOTHYIEeCKOe U Te0JI0rnIecKoe Canxr-IlerepOypr: https://e.lanbook.com/
Cepebpsikos O. 1. MOJICTUPOBAHKUE MECTOPOXKICHHI: MOHOTpadus Jlans, 2019 book/115496

4.2.1 llepeyeHb JUIEH3NOHHOTO U CBOOOTHO PACIPOCTPAHIEMOI0 MPOrPAMMHOI0 00ecredeHust

KoMruiekT JIMIeH3n0OHHOr0 U CB060ILHO pacnpocTpaHsaeMOro nNporpaMmMHoOro O6€CH€'{CHI/I$[, B TOM YHUCJIC OTCYCCTBECHHOI'O
MMPpONU3BOACTBA, KOTOPBIM obecneueH YHUBCPCUTCT:

1. Onepaunonnas cucrema Microsoft Windows (Bepcuu, nognepxkusaemsie TY YIMK) uiau oTedecTBEHHbIE ONEpalluOHHBIE
cHcTeMBI Ha 06a3e Linux, cooTBeTCTBYyIOMINE TpeOOBaHMSIM HH(GOPMAIIMOHHON 0€30MIaCHOCTH M MOJJIep)KUBaeMBbIe HHPPACTPYKTYPOit
YHHUBEPCHUTETA.
2. ArtuBupyc Kacnepckoro (JInneH3HpoBaHHOE aHTUBUPYCHOE peleHue, npuMersemoe B UT-undpacTpykType yHUBEpCUTETA).
3. CpencTBa ceTeBoi Oe30macHOCTH U GuibTpannu Tpaduka SKyDNS.
4. OducHoe mporpamMmHoOe obecriedeHme ceMericTBa Microsoft nimm coBmectumslit oducusi maket («P7-Oducy», OnlyOffice,
LibreOffice), o6ecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, IEKTPOHHBIMH TaOINIaMH, IPE3EHTAIISIMH U 0a30BBIMHI
(hopmaramu oOMeHa.
5. Bpaysepsl 1 cpencTBa qocTyna k Beb-pecypcam (SAunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DMOC, 6ubIMoTeYHBIMU M 00pa30BaTEIFHBIME OHJIAHH-TUIATQOPMaMHU, C YCTAaHOBICHHBIMHU

ceptu¢ukaramu Munllugpsr PO.

6. CpencTBa paboThI ¢ apXuBaMH U (GaiIoBoi cucteMoi (Hanpumep, 7-Zip, WinRAR wiu BcTpoeHHbBIE CpecTBa ONepaluoHHON
CHCTEMBI).

7. Cpenctsa mpocmotpa u 00padbotku PDF-noxymentos Adobe Acrobat Reader, mmu BcTpoernsre cpencrea OC.

8. I'paduueckuii pegakrop Paint NET unu ero kpoccruatdopmennsie aHanoru (GIMP u np).

9. Texcrosslii pepakrop Visual Studio Code nin coBMecTnMbIe KpoccIulaT(OPMEHHbIE PELICHHS ¢ OTKPBITBIM HCXOIHBIM KOJIOM.

4.2.1.1 [ITUC T'eomuxc - MonenupoBaHue B3pbIBOB

4.2.1.2 |ITUC I'eomuxc - GBP

4.2.1.3 |ITUC I'eomuxkc - ['eonorus

4.2.1.4 | ITUC TI'eomukc - Mapkiueinepust

4.2.1.5 | KOMIIIEKC CREDO gns BY3o0s-MHXXEHEPHA S TEOJIE31A

4.2.1.6 | KOMIIJIEKC CREDO pans BY30B-Maiingpeiim MAPKILIEVIEPYS

4.2.1.7 | KOMIIJIEKC CREDO mns BY3os-MaitadpaiiM EOJIOT M SI+reocrar

4.2.1.8 | KOMIIJIEKC CREDO mnst BY3oB-Maitadpeiivm TEXHOJIOTUA

4.2.1.9 | TIO Rocscience. AKkageMUYECKH ITAKET

4.2.1.1
0

ITUC I'eomukc - [aocTpykTypa

4.2.2 IlepedyeHb npodeccHOHATBHBIX 023 JaHHBIX 1 UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

4.2.2.1 | CipaBouHas npaBoBas cucreMa KoncynsrantlLitoc

4.2.2.2 | Poccuiickue xypHaibl B CBOOOIHOM JOCTYIE HaydHOU 3eKTpoHHON 6ubimoreka eLIBRARY.RU

4.2.2.3 | TopronpowmsimnenHstii [Topran Poccun

4.2.2.4 | HayuyHO-TeXHUYECKUH U IPOU3BOJICTBEHHBIN >KypHa «l OpHas IPOMBIIIIEHHOCTbY



https://biblioclub.ru/index.php?page=book&id=233705
https://biblioclub.ru/index.php?page=book&id=493417
https://biblioclub.ru/index.php?page=book&id=574121
https://e.lanbook.com/book/115496

4.2.2.5 | TopHonpoMbIlIUIeHHAs accoluanus Ypaia

4.2.2.6 | OTpacieBoii TopTaji 0 TOpHOZOOBIBAIONIEH TPOMBIIIIIEHHOCTH COI03 TOPHBIX HHXKEHEPOB

4.2.2.7 | Acconanust ropHOIIPOMBIIIIIEHHUKU Poccuu

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOXY JIS)

5.1 O0mas xapakTepucTUKA Y4eOHbIX AyTUTOPUIl M MHBIX MOMeLIeHMii

JucnurinHa (MOIyIb, IPAKTHKA) PEATU3yeTCs B YUCOHBIX ayAUTOPUSIX IS IPOBEACHHS YYCOHBIX 3aHATHI, OCHAICHHBIX
000pYIOBaHUEM M TEXHUYECCKIMU CPEICTBAMU OOyICHHS.

Y4eOHBIE ayTUTOPUH IJIS TPOBEACHUS 3aHATHIT JIEKIIHOHHOTO THITA YKOMIUICKTOBAHB! YIEOHOH MeOEIbIO M TEXHIYECKAMHU
CpeAcTBaMH 00ydeHHUS: MyIbTHUMEIUIHOE 000pyI0BaHKE IS IIPEJOCTABICHHS yaeOHOIT HHpOpMAnUH ayTUTOPHH (CTalHOHAPHOE
WK TIepeHOCHOE) U (IIPpU HEOOXOJMMOCTH) 3BYKOYCHIIUBaroLee 000pynoBaHUE (CTALIMOHAPHOE WIH IEPEHOCHOE).

VY4eOHbIe ayTUTOPHH TSI IPOBEACHUS IPAKTHICCKUX 3aHATHH, B TOM YHCIIE CEMHHAPCKOTO THIIA, TPYIIIOBBIX M HHAWBHYaIbHBIX
KOHCYIIBTAIMH, TEKYIIIETO KOHTPOJIS M MPOMEXYTOUHOH aTTEeCTAIlNH YKOMIUIEKTOBAHbI yIeOHOH MeOEeIbI0 M TEXHHIECKIMHI
cpeacTBaMu 00yUeHUs: MyAbTUMEANIHHOE 000pyAOBaHHe (CTAlIMOHAPHOE HIIH MEPEHOCHOE) U (TIPH HEOOXOAUMOCTH)
3BYKOYCHIIMBAIOIIEee 000PYIOBaHUE (CTALIMOHAPHOE WU TIEPEHOCHOE).

ITomemeHne A1 CaMOCTOATENTFHOM PabOTHI OCHANICHO KOMITBIOTEPHOH TEXHUKOM ¢ BO3MOXKHOCTBIO TIOAKITIOUCHHUS K CETH
"UnTepHeT" 1 00ecriedeHneM JOCTYIa B AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEy.

AKTyaJbHBIC CBEICHHS O HATUYUU 000PYIOBAHHBIX Y4eOHBIX KAOMHETOB M OOBEKTOB ISl TPOBEIACHUS MIPAKTHYCCKUX 3aHATHIA
TIPE/ICTAaBJICHHI B CIICIIATIBHOM pa3zene «CBeneHns 00 00pa3oBaTeNbHON OpraHu3alim» O(QUIIHAIBHOTO caiiTa yHUBEpCUTETA.

5.2 llepeyeHn cnenUAIN3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PAaTOPHBLIM 000py10BaHHEM (3AI0JIHSAETCS IPH
He00X0IMMOCTH)

Ayn. Ne Hasuauenne OcHaleHnue

Jlabopatopus T'eomorun, reomesun
W MapKueigepuu obecreunBaeT
BBINOJIHEHHE TpeboBaHMIA K
MPAaKTUIECKOMY OOY4EHHIO  TIpH
MOJATOTOBKM  CIIEUUAIUCTOB B
00J1aCTH  MOJA3EMHON  pa3pabOTKH
PYIHBIX MECTOPOXKICHHH.
Konnexuuss MUHEpaIOB W TOPHBIX
opoJ MIO3BOJISIET n3y4atb
BEIIECTBEHHBIH cocTaB Heap
3emin, CBOMCTBa MOJIC3HBIX
HCKOTIaeMBIX u BMEIIAOIINX
MOpOJ; aHAJIU3UPOBATH CTPOEHUE,
XUMHYECKMH M MHHEPaJIbHBIN
COCTaB 3€MHON KOpBI, OIpPEIEIATh
0COOGHHOCTH ¥ T'eHETHYECKue
TUIBl MECTOPOXKIACHUHN IOJIE3HBIX
WCKOTIaeMBbIX TIPU pEIIeHUH 33134
M0  KOMIUIEKCHOMY  OCBOCHHIO

MECTOPOXKIEHUIA.
Komnberorep ¢ npocrynom B uHTepHeT. IIpoekTop ¢ MOTOpPH30BaHHBIM
[Mpumenenne re0Ae3UYECKOr0 .
9KpaHOM. TeononuThl, IITAaTUBBI, peiiku, Bexu. Husenupsl. Taxeomerp.
003 obopymnoBaHus MO3BOJISIET

CTyIEeHTaM B TIpolecce OOydeHus
MOJIyYUTh  HAaBBIKA  BBITIOJHEHHMS
OCHOBHBIX re0Ie3nYeCKuX u
MapKIIeiIepcKux pabot
(TTpOM3BOACTBO  TOMOTrPahUUECKUX
CBEMOK, TOPHU3OHTAIIBHAS u
BepTUKalbHAs  CbhEMKa  TOPHBIX
BBIPAOOTOK, pELICHHE THIOBBIX
MapKIIeHlepckux  3ajmad)  IIpH

CteHa MOAETMPOBAHUS BBITYCKA PYIIBL.

MOJI3eMHOM pa3paboTke
MECTOPOKICHUH 1.
JlaGoparoproe obopynoBaHue

MO3BOJISIET M3Y4UTh COBPEMEHHBIE
U TEPCICKTHBHBIE  TEXHOJOTHUH,
MEXaHM3AIMI0 M  OPTraHHU3aIHIo
MPOU3BOJCTBEHHBIX MIPOLIECCOB
IIPU TIPOXOJKU TOPHBIX BBIPAOOTOK,
paspyleHun TOPHBIX  IIOPO[,
BBITyCKE TOPHOM Macchl 4epes3
BBITYCKHBIE OTBEpCTUS,
HOJACPKaHUU YCTOMYHMBOCTU

VuebHple MecTa (CTONBI M CTymbs). Pabodee MecTo mnpenopaBaTels.

HansHomep nazepubsiii. Komnexkunuu munepano. Kosrekumst mkana Mooca.
Komnexuusa wmogpenu xpucramioB. Tperep. Ksagpoxonrep. Mukpockor.




TOPHBIX BEIPAOOTOK KPEIIBIO.

B mabopatopmm TmpemycMOTpPEeHO
oOyueHHe CTYOEHTOB paboTe B
reorMH(pOPMAIIMOHHBIX CHUCTEMax C
UCTIONTE30BAaHWEM  COBPEMEHHOTO

MPOTrPaMMHOTO obecrieucHus,
MO3BOJISIOLICE pa3pabaTbIBaTh
MIPOEKTHEIC WHHOBAI[HOHHBIC

pemenusa 1o I[O6LI‘-I€ TBEPABIX
IIOJIC3HBIX UCKOIIaCMBbIX.

018

Jlabopatopus Hudpossx
TEXHOJIOruil pa3pabotku
MECTOPOKICHUN

Jlabopatopus OTPM

ImpeAHa3sHa4eHa A OOydeHUS
TOPHBIX HH)XEHEPOB IPUMEHEHHIO
COBPEMEHHBIX U (POBBIX
TEXHOJIOTUH B oONacTu J00BIYH
TBEP/IbIX MIOJIE3HBIX UCKOMAEMBIX.
I'opHo-reonornueckue

HH(POPMAHOHHbIE CHCTEMBI
(ITUC) mno3BoONAIOT pa3paboTarh
KOMILIEKCHOE peniesune JULSt
MOJETMPOBAHUS 00BEKTOB
TOPHOI0OBIBAIOIICH

MIPOMBINIJIIEHHOCTH,

OXBaThIBAKOLICEC BECH
MPOM3BOJACTBEHHBIH  IMKI:  OT

reoJIOTOPa3BEeKU M TPEXMEPHOIO
MOJIEJTUPOBAaHUS JI0 KOHTPOJS Haj

TOPHBIM MIPOU3BOJICTBOM,
IUTAHUPOBAHUS W YIPAaBJICHUS
TaHHBIMHA (MomenmpoBaHue
MECTOPOXKICHUH; OIIEHKa 3amachl
MapKIieiiepckue paboThI

MPOEKTUPOBAHWE TOPHBIX pabdoT
ABTOMATH3ALUsI OTIETHOCTH)
I'eomexanudeckoe MOAENUPOBaHHE
3TO cucremMa KOHEYHO-
3IIEMEHTHOTO aHaJm3a,
UCTIONb3yeMasl ATl pelleHHs 3aaad
TEOMEXaHHUKH W  IJIaHUPOBaHMs
ropueix  pabor.  IlpencraBmsier
co0oif makeT  BBIYUCIUTENBHBIX
IporpamMm JUist KOHEYHO-
9JIEMEHTHOTO pacd€ra HanpsyKEHHO
-e()OpMHPOBAHHOTO COCTOSIHUS
COOpY)KCHHUIl,  (YHAaMCHTOB W
MacCUBOB FOPHBIX MOPOJI.
IIporpaMMHBIE  TPOAYKTEI IO

MOJIEJIUPOBAHUIO BO3YLIHOMI
cpelbl PYAHUKOB HO3BOJISIET
TIPOEKTHUPOBATH CHCTEMBI
BEHTWISAIWY, BO3LyXOMOJITOTOBKH
u KOH/IMIIMOHUPOBAHHUS
TOPHOJOOBIBAIOINX PEINPUITHH,
(IpoexTHpOBaHHE CUCTEMBI
BEHTHJISILIMU u

BO3/yXOIOJATrOTOBKH;  BBIIOJHEHHUE
pacdyeToB KOJIMYECTBAa BO3IyXa I
MIPOBETPUBAHUS pyAHUKA;
pa3paboTka IUTaHA MEpPONPHUATUN
[0 JIOKAJW3alMM M JIUKBUAALUH
MOCIEACTBAN  aBapWu;  aHAIH3
TEXHUYECKHUX peleHui
IIPOBETPUBAHMS paOOYHX 30H)

VYueOusle Mecta (CTONBI W CTYnbs). Pabouee MecTo mpemogaBaTems.
Komnberorep ¢ pmoctynoM B UHTEpHET. VIHTEpaKTUBHBIA  KOMILIEKC
TEACHTOUCH 7.0 86. Kommnsiorep SOFTLINE CORE 17/64GB/2TB.




I OPHBIC TJTAaHUPOBIIUKHA B

COBPEMEHHOM MHpe 3TO
mporpaMMHoe  oOecriedeHue st
TOPHOIOOBIBAIOIICH oTpaciy,

KOTOpOe TIO/IJIEP’)KUBAET BECh
rporecc oT pasBenku 1o
mpou3BoAacTBa. OHHM  mpearaet
WHCTPYMEHTHI I TUIAHWPOBAHUSA,

MIPOSKTHPOBAHMUSI, COCTaBIICHHUS
rpadKOB U ONTUMH3AIUU TOPHBIX
pabor.

6. METOJUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCSA 1O OCBOEHUIO JUCITUIIJIMHBI (MOAY JIS)

MeTtoanyeckue yKazaHus il OOYJaroIUXCs TI0 OCBOSHHIO JUCIUTUINHBI

- N3yuenue paboueit mporpaMmbl TUCHUIUIUHBL.

- O6s3aTenbHas OATOTOBKA K MPAKTHYCCKUM 3aHATHSIM.

- VI3y4yeHre 0CHOBHOMW M IONOJTHUTENbHOM JINTEPaTYpPhl, UHTEPHET-UCTOYHUKOB.
- BrinosHeHue Bcex BUAOB CaMOCTOATENBHONW PabOTHI.

D¢ pexTHBHOE 0CBOCHHE ANCIUILTIHEI IIPEIIONAraeT PeryisipHOe IIOCEIIeHHE BCeX BHIOB ayANTOPHBIX 3aHATHH, BHITOITHCHUE
TUIAHA CAMOCTOSITEIBHON pabOoTH! B OTHOM 00BeMe B MPOXOXKACHHE aTTeCTAllui B COOTBETCTBHH C KaJCHAAPHBIM YIeOHBIM
rpauKOM.

CTyneHTy peKOMEHIYeTCsl 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOM M JIOTIOJHUTENIBHON JIUTEpaTyphl. JlocTyn K nHGOpMannoHHBIM
pecypcaM OMOIMOTEKN 1 HHPOPMAITMOHHO-CIIPABOYHBIM CUcTeMaM ceTr "MHTepHeT" opraHn30BaH B YHTAILHOM 3ajie OMOIMOTEKH
co craroHapHbIx I19BM, mu6o ¢ nmuunoro I[I9BM (HOyTOyKa, IIIaHIIETHOrO KOMIIBIOTEPA HIIH HHOTO MOOMIIBHOTO YCTPOICTBA)
HOCPEICTBOM OECIIPOBOHOTO JOCTYIIA PH aKTUBALMU WHIUBUYaIbHOH YHETHON 3aIHCH.

IMTonb3oBanMe MHOOPMAITOHHEIMHI PECYPCaMH PACIINPSICT BO3MOKHOCTH OCBOCHHS TEOPETHIECKOTO Kypca, BEITIOTHEHHS
CaMOCTOSATETIBHON pabOTHL

[pakTrueckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHE JIEHCTBHH, 00CYKA€HNE POOIIEM 110 OCHOBHBIM pa3jieiaM Kypca 1
HaIpaBJICHBI

Ha yrIIyOJIeHHe N3ydeHHOTO TEOPETHYECKOTo MaTeprala 1 Ha MPHOOPETeHNe YMEHHI W HABBIKOB.

CamocrosTensHas paboTa CTYICHTOB BKJIIOUAeT OCBOCHHE TEOPETHYECKOT0 MaTepHaa, MOArOTOBKY K BBINOTHEHHUIO 33 aHIH
NPaKTHYECKUX 3aHATHH, U IOATOTOBKY K aTTECTALMH.

MeTtoanyeckue peKOMEHIAINU 110 OpraHU3aluy 00pa3oBaTeNbHOTO Mpolecca ik 00ydeHHs HHBAIHIOB U JIUI] C OTPpaHNYECHHBIMH
BO3MOXHOCTSIMU 370POBbSI

ITpu HEOOXOAUMOCTH POTPaMMa TUCIIUIUTHHBI MOXKET OBITh aAaNTHPOBAHA JUIsl THKITFO3MBHOTO 00YYIESHUS HHBAIUIOB U JIHII C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI C YI€TOM OCOOSHHOCTEH MX IMCUXO(PU3NIESCKOTO PA3BUTHS, WHANBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHIEIUANBHBIX YCIOBHHA UX O0YUEHHS.

[Ipu HanM4uuM B TPyINIE CTYACHTOB C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI BO3MOXKHO HCIIOJIB30BATh aalTHBHEIC
TEXHOJIOTHH.

JIJIs1 CTYIEHTOB C OTPAaHUYECHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTUUECKUX MAaTepHaOB (KapTOUKH, PUCYHKH, MUCbMEHHOE OMHCAHUE, CXEMBI U T.I1.) KaK
MTOMOIIb JIJIsl TOHUMAaHUS W PEIICHUS TTOCTABJICHHOH 3aa4u;

- HCTIOJIb30BaHUE BUACOMATEPHUAIOB, KOTOPHIE JAIOT BO3MOYKHOCTh TIOHSTH TEMY 3aHSATHS U OCYIIECTBUTH KOMMYHUKATHBHBIE
NeHCTBUS,

- BBITIOJIHEHUE MPOCKTHBIX 33/IaHUH TI0 U3y4aeMbIM TEMaM.

JIJI CTYICHTOB ¢ OTpaHHYCHHBIM 3PCHHUEM:

- HCTIOJIb30BaHUe (PMITBMOB ¢ BO3MOXKHOCTBIO BOCIIPUATHS Ha CIyX JIaBAeMOU B HUX HH()OPMAIMHK AJIS TTOCIEAYIOMIETO e
0o0CYyXIeHNUS;

- HCTIOJIb30BaHHUE ayTMOMATEPHAIIOB MO U3y4aeMbIM TeMaM, UMEIOIUMCs Ha Kadenpe;

- HHAMBHyaJbHOE OOIICHUE C TIPENO/aBaTeNIeM 110 H3ydaeMOMY MaTepHaiy;

- TBOpUECKHUE 3a/IaHUs [0 N3YIaeMbIM TeMaM HJIH 10 JTHYHOMY KEJIAHHUIO C YYETOM HHTEPECOB 00y4aeMoro.




