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PABOYAS TPOI'PAMMA JUCIHUIIJIMHBI
YupaBiieHHe COCTOTHHEM MACCHBA FOPHbIX MOPOJ

3akperieHa 3a Kapeapoit Pa3padoTKH MeCTOPOAKICHHIT M0JIe3HBIX HCKOMAeMbIX

Y4eOHblil m1an Crnenuansaocts 21.05.04 Topnoe neno Hampaenennocts (npoduinb) CoBpeMeHHbIE
1 (poBEIE TEXHOJIOTUH IT0J[3EMHOM Pa3pabOTKH PYIHBIX MECTOPOXKICHHUI

Kpanuduxarus T'opHblii HHXKeHep (CIIeLHAJINCT)
dopma oOydeHus 32049Hast
OO0mast TpyI0eMKOCTh 33ET

Pacnpezle.ﬂeﬂne YacoB JUCHHUILIMHBI IO KypcaM

Kypce 6
Bun 3anaruit yII | PO Hroro

Jlexun 6 6 6 6
IIpakTuyeckue 6 6 6 6
Uroro ayn. 12 |12 (12 |12
KonraktHas pabora |12 |12 |12 |12
Cam. pabota 87 |87 |87 |87
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 108 [ 108 | 108 | 108




Pa3paboTunk mporpaMMsl:
KaHoO. mexu. Hayx, 0oy. kagedpwl, Ilpuwena /I.B.

Pabouast nporpaMMa TUCIUILTHHBL
YupagJiieHne cOCTOSTHHEM MACCHBA TOPHBIX MOPO/
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)

OINK-5: CnocobeH NpMMeHATbL MeToAbl aHanu3a, 3HaHUsS 3aKOHOMepPHOCTEN NOBeAeHUs, yrpaBneHus
CBOMCTBaMMU FOPHbIX MOPOA U COCTOAHMEM MacCUBa B npoueccax Aobbiun U nepepaboTkn NonesHbIX
McKonaeMmbIX, a Takke NPU CTPOUTENLCTBE U IKCNITyaTauum NoA3eMHbIX 06 beKTOB

MOIK-5.1: 3HaeT meToabl ynpaBreHns CBOMCTBaMM U yrnpaBlieHnsi COCTOSIHUEM MacCKBa ropHbIX nopos,.

MNOMMK-5.2: BnageeT HaBblkamy onpeaesieHnsi NapaMeTpoB KOHCTPYKTUMBHBIX 3/IEMEHTOB CUCTEM pa3paboTku,
HOPMaTMBHOW NMPOYHOCTU UCKYCCTBEHHBIX MacCUBOB, CMOCOB0B NoAAep)KaHNs OYMCTHOIO NPOCTPAHCTBA U
ynpaBreHnsi COCTOSIHMEM MaccyBa.

B pe3ynbTaTe 0cBOEHUSI AMCUMIJIMHBI (MOAYJIs) 00y4alOUIUIics A0/KeH

1.1 |3narn:

1.1.1 | ocHOB pa3pylileHUs] TOPHBIX TTOPO/T;

1.1.2 | MmeTo0B onpeneneHust pU3NKO-MEXaHUUECKHUX CBOMCTB Py U IIOPOJ

1.2 | YmeTh:

1.2.1 | BBIOMpaTh U 0OOCHOBBIBATH TAPAMETPHI HCKYCCTBEHHBIX MACCHBOB;

1.2.2 | 1pou3BOAUTH pacueT MPOYHOCTHBIX XapaKTEPUCTUK 3aKIIaKH;

1.2.3 | oueHUBaTh BIUSHUE UTMHBI JTOCTABKHU 3aKJIAJKU HA €€ PEOJIOTHYECKHEe CBOWCTBA;

1.2.4 paSpa6aTBIBaTB IJIaHBI MepOHpHHTI/Iﬁ 10 IPUT'OTOBJICHUIO 1 JOCTABKU TBECPACIONIUX MATCPpUAJIOB 10 MECT pa60T

2. CTPYKTYPA U COAEPKAHUE IMCOUILINHBI (MOILYJIST)

Kon HanmeHoBaHMe pa3/iesioB U TeM /BHJ 3aHATHS/ Cemectp | Yacos | IIp.moar. [pumeuanne
3aHATHS / Kype 4acoB
Paznen 1. BBenenue. OcHOBHbIE TOHATHS. 0
1.1 IIpeamer u 3HaueHne AucuUILIMHBL. CTPyKTYpa 6 0,5 0

nuctuiuinHel. Uctopus passutusa. CoBpeMeHHOE
COCTOSTHHE, TIPOOIIEMBI YITPABICHHUSI COCTOSHUEM MACCHUBA,
U €€ MECTO B Mpoliecce 00U MONE3HBIX HCKOMAeMbIX.
CBs13b CO CMEXXHBIMU Haykamu /JIex/

Koxn HaumeHoBaHue pa3nesioB U TeM /BU] 3aHATUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Paznen 2. CBoiicTBa ropHOro MaccuBa 0
2.1 Ou3NKO-MeXaHUYeCKHe CBOMCTBA TOPHBIX mopof. CocTas, 6 0,5 0
COCTOSIHHE, CTPYKTypa FOPHBIX HOPOJ U MaccHBOB /JIek/
2.2 OrnpeneneHne OCHOBHBIX MEXaHUYECKHX CBOMCTB U 6 0,5 0
YCTOWYMBOCTH TOpHOTO MaccuBa /IIp/
23 CaotictBa roproro maccusa /Cp/ 6 8 0
Kon HaumeHoBaHue pa3nesioB U TeM /BU] 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pa3znen 3. HanpsizkeHHOE COCTOSIHME FTOPHOTO MaCCHBA 0
3.1 Hanpsoxenno-aegopMupoBaHHOE COCTOSIHUE MACCHBa 6 0,5 0
TOpHBIX Topo /JIek/
3.2 Pacuer HanpspKeHHO-IE(OPMHPOBAHHOTO COCTOSHHS 6 1 0
ropHoro Maccusa /I1p/
33 HanpspxenHnoe coctostaue ropaoro maccusa /Cp/ 6 9 0
Kon HaumeHoBaHue pa3iesioB U TeM /BU] 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 4. l'opHoe 1aBieHue 0
4.1 [onsarue o ropHom naBieHuu. [opHOe 1aBieHUE B 6 1 0

TOPH30HTAIBHBIX BEIPA0OTKAX. DKCIIEPUMEHTAIIbHBIC
METO/BI M3YUCHUS MIPOSIBICHUH TOPHOTO ITAaBICHH.
OmnopHoe nasnenue. CymecTByromue runotess! /JIex/

4.2 Topnoe nasnenue /Cp/ 6 6 0
Koz HaunmeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Paznen 5. O6mue cBeieHust 0 cnoco0ax ynpaBjeHUst 0

TOPHBLIM 1aBJICHHUEM

5.1 YnpasneHue ropHbIM JaBICHUEM PyAHBIMU LETUKaAMH, 6 0,5 0
KPETIbIo, 3aKIaJKOM, 0OpYILICHHEM TOPHBIX OPOJ U
pyn /Jlex/




52 OOmue cBeneHus 0 Coco0ax yIpaBIeHUs TOPHBIM 6 8 0
nasnexneM /Cp/
Kon HaunmenoBaHue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp | Hacos | IIp.moar. ITpumeuanue
3aHATUS / Kvpe 4acoB
Pazpnen 6. YnpapieHue cOCTOSIHHEM MAacCHBA C 0
NMOMOUIBIO TOPHOI Kpenu
6.1 PexuMbl B3auMoeicTBUS Kpeny ¢ O0OKOBBIMU OPOAAMHU. 6 0,5 0
Cuitoble 1 1e(h)OpMaIIOHHBIC XapaKTEPUCTUKHU KPETIH.
Kpennenne croiikamu 1 KpeneKHBIMU paMaMy TIPU
pa3paboTKe MOIOTOMAJAIOIINX MECTOPOKACHUH.
Koctposas kpens. Pacniopnas kpens. TpocoBas ankepHas
kperb /JIex/
6.2 Pacuer mapameTpoB ropHsIx kpereii /I1p/ 6 0,5 0
6.3 VYmpasiieHnue COCTOSIHIEM MacCUBa C MOMOIIBIO0 TOPHOH 6 8 0
kperu /Cp/
Kon HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Pa3znen 7. YnpaBiieHue cocTOSIHHEM MacCHBa PYAHBIMH 0
neJHKaMu
7.1 @DaKTOpBl, BIUAIOLINE HA YCTONUYUBOCTh LIEUKOB U 6 0,5 0
MOpOIHBIX 00HaKeHHH. OCHOBHBIE NCXOIHBIE TIOJ0KEHUS
IIpU MHXKEHEPHBIX pacyeTax. Onpenenenue JoMyCTUMBIX
TIPOJIETOB OOHAKEHHS KPOBIH. PacdeT pa3sMepoB HETNKOB
pu pa3paboTKe MOJIOTHX W HAKIIOHHBIX PYAHBIX 3AJICKEH.
Ilenuku Kak NCTOUHUK MOBBIIIEHHON ONTACHOCTHU
BO3HHUKHOBCHUS TOPHBIX yrnapos /JIex/
7.2 OrnpeneneHne napaMeTpoB LEIUKOB U IIPOJIETOB 6 1 0
obnaxenmii /TIp/
73 VYnpasneHue cOCTOSIHUEM MacCUBa PYyAHBIMU 6 8 0
uenukamu /Cp/
Kon HaumeHoBaHue pa3/iesioB ¥ TeM /BU/ 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATUS / Kype 4yacoB
Paznen 8. Ynpas/ieHne MmacCUBOM 3aKJIaKOM 0
BbIPA00OTAHHOTO MPOCTPAHCTBA
8.1 [IprunHbI, BEI3BIBAIOIINE HEOOXOAUMOCTH TPUMEHEHHSI 6 0,5 0
3aKJIQJKK; BUABI 3aKJIaAKK. BansHue cBoiicTB
3aKJIaJJOYHOT0 MAacCHBa Ha MIPOSIBIICHUS TOPHOTO
naBieHus. B3aumoneiicTBue 3aKki1aJouHOro MaccuBa ¢
060oKkoBBIMH ITOpogamMu. HopMaTiBHas TPOYHOCTD
TBepAetoILel 3aKkiiaaky. PacueT HopMaTUBHON POYHOCTH
TBEPACIOIICH 3aKITaIKH IS CIUIOIIHBIX, B KAMEPHO-
LIETUKOBBIX CUCTEM pa3pabOTKH, AJIsl CO3AaHUS
HCKYCCTBEHHOH KPOBIIH, MEXY3TAXKHBIX IIOTOJIOYHH.
CrnocoObI TTOBHIIEHHS YCTOHYNBOCTH OOHaKSHUH
3aKJIQJI0YHBIX MacCHBOB. PasHompoyHas 3aknanka /JIex/
8.2 OmnpexeneHre CBOMCTB 3aKIaJOYHOTO MacCHBa U 6 1 0
apamMeTpoB 3aKJIaT0YHbIX padort /TIp/
8.3 YrpasieHne MacCMBOM 3aKJIaKON BHIPAOOTAHHOTO 6 8 0
npoctpaHctsa /Cp/
Koxn HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATUS / Kype 4acoB
Paznen 9. YnpaBieHne MaccMBOM BMeIIAIOLIUX MOPOJ 0
U OTOUTOM pyAbl MPHU CUCTEMAX Pa3padOTKH C
Mara3uHUPOBAHUEM PYIbI
9.1 Oco0eHHOCTH cUCTEeM Pa3pabOTKH ¢ Mara3MHUPOBAaHHEM 6 0,5 0
pyasbl. [TocnenoBaTenbHOCTD BHITYCKA PYABI IPH
CHCTeMaX pa3paboTKu ¢ MarasmHUpoBaHueM /JIex/
9.2 OmnpeneneHne KOHCTPYKTUBHBIX TApaMeTPOB CUCTEMBI 6 0,5 0
pa3pabotku ¢ marasuHupoBanueM /I1p/
93 VYmpasieHne MacCHBOM BMEIIAIOMINX TIOPOJ U OTOUTOM 6 12 0
PYIBI U CUCTEMAaX pa3pabOTKU ¢ Mara3uHUPOBAHUEM
pymst /Cp/
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | IIp.moar. IIpumeuanue
3aHATUS / Kypc 4acoB




Pa3nen 10. YnpasiieHue COCTOSIHHEM MacCHBA NPH 0
cHcTeMax pa3padoTKH ¢ 06pylIeHHeM PyA U
BMeLIAIOLIHX MOPO

10.1 3agaun ynpaBiIeHNsI MACCHBOM OOPYIICHHEM Pyl U 6 0,5 0
BMemaonmx nopoa. [locienoBarensHOCTE 0OPYIICHHS
mopo. BzanMocesi3b 00pyIIeHHs TOPO/I C OIIOPHBIM
JaBJICHUEM. YTIpaBJICHHEC MacCHBOM IPH TPYIHO
OOpYIIAIONINXCS TOPOJIaX BUCSIUETO OOKa. YTIpaBleHHE
MIPOLIECCOM CABHKEHHUSI TOBEpXHOCTH /JIek/

10.2 OmnpezeneHre KOHCTPYKTUBHBIX ITapaMeT-pPOB CUCTEMBI 6 1 0
pa3pabOTKH ¢ 0OpYLIEHHEM U DJIEMEHTOB BBIITyCKa
pynst /IIp/
10.3 VYnpasieHue cOCTOSIHUEM MacCUBa IIPU CUCTEMAX 6 12 0
pa3paboTKu ¢ 0OpYIIEHHEM Py ¥ BMEIIAIOLINX
nopon /Cp/
Kon HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectrp | Hacos | IIp.moar. IIpumeuanue
3aHATHS / Kypc 4acoB
Pazpnen 11. I'opHble ynapsbl 0
11.1 T'opuble ynapb! B IOArOTOBUTEIbHBIX U OUUCTHBIX 6 0,5 0

BBIPA0OTKAX, MEPOIIPHUSITHE TIO MPEOTBPAICHUIO TOPHBIX
yaapoB U 6oproe ¢ Humu /JIex/

11.2 Pa3paboTka MeponpHsITHI 0 MPUBEICHUIO MACCHUBA B 6 0,5 0
HeynapoormnacHoe cocrostaue /T1p/
11.3 Topusre ymapsr /Cp/ 6 8 0

3.0IIEHKA KAYECTBA PEAJIM3AIIUN JUCIHUIIIMHBI (MOAY JIST)

3.1. Texkyuii KOHTPO.JIb

DOpMBI U BUIBI TEKYILIETO KOHTPOJIS 10 TUCHUIUIMHE, BUABI 3a1aHHH, KPUTEPUHU UX OLICHUBAHMS, pacrpeaeieHue 0ajoB Mo BUIAM
Tekymiero koHTpost B BPC (pu mcnonp30BaHum) pa3padaThIBalOTCS IPETIOIaBaTeNIeM JUCHUILTHHEL C YI€TOM e¢ CICHU(PHUKH ’
JOBOOATCA 10 CBECACHUSA 06yqa}onmxc;l Ha I€pBOM y‘Ie6HOM 3aHATHUHA.

TeKyIIII/Iﬁ KOHTPOJIb YCIEBAEMOCTH OCYHICCTBIISICTCA NPEIIOAABATEIEM JUCHUIITIMHBI B paMKax KOHTaKTHOM pa60TI>I u
CaMOCTOSTEIILHOM PaOOTHI 00YJarOLIHXCS.

Bo3MOXHBI Pa3JINIHBIC (I)OpMLI MMpOBEACHUA TeKyH_ICﬁ aTrecranuu: ycTHBIﬁ OTBCT, MUCHbMEHHBIN OTBET, KOMIIBIOTEPHOC
TECTHPOBaHKE, BHITIOJHEHUE MPAKTUIECKOTO 3a/IaHUSI B DJICKTPOHHOW MHPOPMaIMoHHO-00pa3zoBarenbHoii cpeae (DUOC).

Jnis hpuKcupoBaHus pe3yNbTaToOB TEKYIIET0 KOHTPOJI MOXeT ucnonb3oBatbes DUOC.

3.2. [IpoMe:kyToYHasi aTTeCTALMSA

IIpomexxyTodHast aTTECTALMS 10 JUCUHUIUIMHE MPOBOTUTCS C HCIOJIb30BAHUEM BOIPOCOB U 33IaHUN M3 KOMIUIEKTAa OLICHOYHBIX
Matepuanos (KOM) no aucuurivge.
Ornenka c()OpMUPOBAHHOCTH KOMIIETEHIIMY (4aCTH KOMITETCHITUH) OCYIIECTBISETCS HA OCHOBE OIICHKH:

0 3HAHUCBBIX PE3YJIbTATOB — MPOBEPAIOTCA YCPE3 TECTOBLIC 3aJaHUA C BbI60pOM OJHOI'0 UJIN HECKOJIBKUX ITPAaBUJIbHBIX
OTBETOB, @ TAKXXC Y€PE3 yCTHLIfI WJIK MUCbMEHHBINA OTBET Ha TECOPETUUCCKUEC BOIIPOCHI;
O yMeHI/Iﬁ u BJ'Ia}IeHPII:I — MPOBEPAIOTCA YCPE3 BBIITOJIHCHUC MMPAKTUYCCKUX, J'la60paT0pHBIX HJIN IIPOCKTHBIX Sa)IaHI/Iﬁ, a

TaKOKe gepes pelIeHne THIIOBEIX MPodecCHOHANBHBIX 3a/1ad.
Kputepuu onieHUBaHUS TEOPETUYECKUX BOIIPOCOB M TECTOBBIX 3aJaHUN:

O «omn4HO» — 90—-100% npaBUIIBHBIX OTBETOB;

O «xopouo» — 76-89% npaBUIILHBIX OTBETOB;

O «YHOBIETBOPHUTENBHO» — 60—75% MpaBUIBHEIX OTBETOB;

O «HEYJIOBIETBOPUTENBbHO» — MeHee 60% MpaBUIBHBIX OTBETOB;

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

O «He3auTeHO» — MeHee 60% IpaBUIIbHBIX OTBETOB.

Kpurepun oneHrBaHUS MPAKTUUECKUX (TIPAKTUKO-OPUEHTUPOBAHHBIX) 3aJaHUIA:

O «OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IOJHOCTHIO, 0€3 OIMOOK U HEOYETOB; MPOJIEMOHCTPUPOBAHO CBOOOAHOE BIIaJICHUE
MaTepragoM, yMeHHe IPIMEHSTh 3HAHUS B CTAaHJAPTHBIX M HECTAHIAPTHBIX CHTYalHsAX;

O «XOPOILOY» — 3alaHKE BBITOTHEHO MOTHOCTHIO, HOMYIIEHB! He Oojiee OMHON Herpy0oil ommOKM UM OJHOTO-IBYX
HEN0YETOB,;

O «YHOBIICTBOPHUTEIIFHO» — 3aJJaHNE BBHIIIOJIHEHO HE MCHee 4eM Ha 2/3; JOMyYIICHBI oJlHa Tpydas WX JIBe-TPH HErpyObIe
OImMOKH, HO 00IIas IOTHKA PEIICHHsT COXPAaHEHa;

O «HEYAOBJIECTBOPUTENBHO» — 3a/laHHE BBIIIOJHEHO MEHee YeM Ha 2/3; IomylieHsl rpyOble OMMOKH, CBUIECTENbCTBYIOIUE O
HETOHUMAaHUH CYTH 3a[laHusI WIIK OTCYTCTBUU HEOOXOIUMBIX YMEHHIA;

O «3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

O «HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

OO0111€E TOT0XKEHUS:
Bo3MOXHBI Pa3JINIHBIC (I)OpMLI MMPpOBEACHUA l'[pOMe)KyTO‘IHOfI arTeCTralum: YCTHBIﬁ OTBCT, MUCHbMEHHBIN OTBCT, KOMIIBIOTECPHOC
TECTHPOBAHKE, BHITIOJHEHUE MPAKTUIECKOTO 3a/IaHUS B DJICKTPOHHOW MHPOPMaIMOHHO-00pa3zoBarenbHoii cpeae (DUOC).




Kaxpit oOyuaronuiics moaydaeT yHUKAIbHBIN BapUaHT 3aJaHuil, CHOPMHPOBAHHBIN U3 KOMIUIEKTA OL[CHOYHBIX MaTEPHANIOB.
HTorosas orjeHKa BBICTaBISAETCS € YIETOM KaK TEKYIIEro KOHTPOIIs (IIPU HAIMYUM), TaK U Pe3YIbTaTOB IPOMEKYTOUHON
aTTeCTallUu.

KoMIIIeK T OIIeHOYHBIX MaTepPHAIOB pa3pabaThIBalOTCS Ha Kadenpe u cooTBeTCTBYIOT TpebosanmsiM PIOC BO, conepxanmio
pabodeit mporpaMMbl U MHAXKATOpaM KOMIIETEHIUH B 4acTu, GOPMUPYEMO B paMKaxX AUCIUILUIMHEIL.

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

4.1. Pexomenayemasi 1utepaTypa

4.1.2. lonoTHUTEJIBLHAS JIUTepaTypa

ABTODBI, COCTaBUTENU 3ariaBue W3znarenscTBO, TOI Dn.agpec
JI2.1 |Kamrynos /. P., Kom6unnpoBanHas pa3paboTka pyIHBIX Mocksa: ['opHas https://biblioclub.ru/in
PriibHukoBa M. B. MECTOPOXKICHUH: yueOHOe Tocobue kuura, 2012 dex.php?
page=book&id=22893
2
JI2.2 |Ka3zuxkaes [I. M., IIpakTiuecknii Kypc TeoMexaHuKy nmoa3eMHoit 1 | Mocksa: ['opHast https://biblioclub.ru/in
Casuu I. B. KOMOWHUPOBaHHOHU pa3paboTKu pya: yueOHoe kuura, 2013 dex.php?
nocobue page=book&id=22893
3
JI2.3 | JlomonocoB I. T. [Tpon3BoACTBEHHBIE MPOIIECCHI TOI3EMHON Mocksa: [opHas https://biblioclub.ru/in
pa3paboTKu PYAHBIX MECTOPOXKACHUN: YUeOHUK kHura, 2011 dex.php?
page=book&id=22908
1
JI2.4 | boposkos IO. A., TexHoIoTHs TOOBIYH MOJIE3HBIX UCKOTAEMBIX Canxkr-ITerepOypr: https://e.lanbook.com/
Hpobanenko B. I1., IMOA3E€MHEIM CIIOCOO0OM Jlaub, 2020 book/134340
PeGpukos /1. H.
JI2.5 | boposkos lO. A., OCHOBBI TOPHOTO Jieia Canxkr-ITetepOypr: https://e.lanbook.com/
Hpobanenko B. I1., Jlans, 2021 book/173101
Pe6puxos [1. H.

4.2.1 IlepeyeHb JULEH3NOHHOTO U CBOGOAHO PAcPOCTPAHSIeMOr0 MPOrPaMMHOI0 ofecriedeHust

KoMIIekT THIeH3HOHHOTO B CBOOOIHO pacpoCTpaHsIeMOoro MporpaMMHOr0 00€CIIeYeHHs, B TOM YHCJIe OTeUYeCTBEHHOTO
MPOU3BOJCTBA, KOTOPBIM 00ECIEUEH YHUBEPCUTET:

1. Onepanmonnas cuctema Microsoft Windows (Bepcuu, mognepxuBaemsie TY YIMK) nnum oTedecTBeHHBIE ONICpalliOHHEIE
cucteMbl Ha 6a3e Linux, cooTBeTCcTBYIOMNE TPeOOBaHUAM HH(POPMALMOHHONM O€30MaCHOCTH U MOAePKUBaeMble HHPPACTPYKTYpOr
YHHUBEPCHUTETA.

2. AutuBupyc Kacniepckoro (JIMiieH3upoBaHHOE aHTUBUPYCHOE pellieHue, mpuMeHseMoe B UT-uHPpacTpyKType yHUBEPCHTETA).
3. CpenctBa ceteBoii 6e3omacHocTH U puibTparuu Tpaduka SkyDNS.

4. O¢ucHoe nporpaMmmHoOe obecrieueHne cemeiictBa Microsoft nmu coBmecTuMbliii oducHbrit maket («P7-Oducy, OnlyOffice,
LibreOffice), obecnieurnBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTaMH, 3JICKTPOHHBIMH TaOUIIaMH, TIPE3CHTAINAMA 1 0a30BBIMA
(hopmaramu oOMeHa.

5. Bpayszepsl u cpeacTsa octyna k Bed-pecypcam (Anaekc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DVIOC, 6MOIMOoTeUHBIME U 00pa30BaTEIbHBIMU OHIIAIH-TIAT(OPMaMH, C YCTAHOBJICHHBIMU
ceprudukaramu Munlludpst PO.

6. Cpenctsa paboTsI ¢ apxuBaMH | (aifoBoii cuctemoil (Hanpumep, 7-Zip, WinRAR uimu BCTpoeHHBIE CpeACTBa ONepalliOHHOI
CUCTEMBI).

7. Cpenctsa nmpocMoTtpa u 00padoTku PDF-nokymentoB Adobe Acrobat Reader, miu Bctpoennsie cpenctea OC.

8. I'paduueckuii pegakrop Paint. NET wmm ero kpoccruiatdopmernnsie ananoru (GIMP u np).

9. TekcroBslii pegaktop Visual Studio Code uiu coBMecTuMBbIe KpoccIiaT(OPMEHHBIE PELIEHHUS C OTKPBITBIM UCXOJHBIM KOZOM.

4.2.1.1 | IO KOMITAC-3D. IIpoekTrpoBanre U KOHCTPYHPOBAHHUE B MAIIIMHOCTPOCHHH.

4.2.1.2 | KOMIIJIEKC CREDO mns BY3oB-Maiingpeiim TEXHOJIOTU S

4.2.1.3 | Fidesys HPC Bepcus 3.0

4.2.1.4 | Fidesys Professional Bepcus 3.0

4.2.2 IlepedyeHb npodeccHOHATBHBIX 023 JaHHBIX 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.2.2.1 | Poccuiickue ®ypHaiabl B CBOOOHOM JOCTYIIE HAyIHOU deKTpoHHOM 0nbnmmnoreka eLIBRARY.RU

4.2.2.2 | CripaBouHas npaBoBas cucrema Koncynbrantlmoc

4.2.2.3 | Topuonpomsituennsiii [Topran Poccun

4.2.2.4 | HayqHO-TeXHUYECKUH U IPOU3BOICTBEHHBIN KypHAT «[ OpHas MPOMBIIIIIEHHOCTb)

4.2.2.5 | TopHONpOMBINLIEHHAs accolanus Ypana

4.2.2.6 | OTpacieBoif mopTaj 0 TOpHOAOOBIBAIOIIEH MPOMBIIIIIEHHOCTH COI03 TOPHBIX HH)KEHEPOB

4.2.2.7

Acconmanus TOPHOIIPOMBIIIJICHHUKHA Poccun

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOLY JIS)



https://biblioclub.ru/index.php?page=book&id=228932
https://biblioclub.ru/index.php?page=book&id=228933
https://biblioclub.ru/index.php?page=book&id=229081
https://e.lanbook.com/book/134340
https://e.lanbook.com/book/173101

5.1 O6mas xapaKkTepuCcTHKA Y4eOHBIX ayTUTOPHIl M HHBIX MOMeleHHit

JucrunnyHa (MOIyTh, IPAKTHKA) PEATN3YeTCs B yUEOHBIX ayAUTOPUSX U IPOBEACHHS YICOHBIX 3aHATHI, OCHAIIICHHBIX
000pyIOBaHUEM U TEXHHUYECKUMHU CPEACTBAMH 00ydeHUSI.

VYueOHbIe ayTUTOPHH TSI IPOBEACHUS 3aHATHH JISKIIHOHHOTO THUIIA YKOMIICKTOBAaHBI Y4eOHOH MeOCIhbI0 M TEXHHYCCKUMH
cpeacTBaMH O0ydeHHUS: MyITBTHMEIUIHOE 000pYI0BAaHKE TS IIPEOCTABICHHS yaeOHOI HHpOpManNH ayTUTOPHH (CTallHOHAPHOE
WK TIEpEHOCHOE) U (TIPpU HEOOXOJMMOCTH ) 3BYKOYCHITHBao1ee 000pynoBaHue (CTAlMOHAPHOE WM TIEPEHOCHOE).

Y4eOHbIe ayTUTOPUH IJIs IPOBEACHHS MPAKTHICCKUX 3aHSATHIA, B TOM YHCIIC CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U HHAWBHYaJIbHBIX
KOHCYIBTAINH, TEKYIIETO KOHTPOJISA M POMEXXYTOUHOH aTTEeCTAIlNH YKOMIDIEKTOBAHEI yIeOHONH MeOEebI0 M TEXHHIeCKUMHA
cpeacTBaMu 00y4IeHUs: MyAbTUMEINIHHOE 000pyAOBaHHe (CTAIIMOHAPHOE HITH MEPEHOCHOE) U (TIPH HEOOXOIUMOCTH)
3BYKOYCHJIMBaIolIee 000py10BaHUe (CTAlMOHAPHOE WU TIEPEHOCHOE).

ITomemeHne A1 CAaMOCTOSATEIBHOM PaOOTHI OCHANICHO KOMIBIOTEPHOH TEXHUKOM ¢ BO3SMOXKHOCTBIO TIOIKITIOUCHHUS K CETH
"UnTepHeT" 1 00ecTiedeHrneM JOCTYIA B SJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy.

AKTyaJbHBIC CBEICHHS O HANUYUU 000PYIOBAHHBIX yUeOHBIX KAOMHETOB X OOBEKTOB /IS TPOBEJACHUS TPAKTHUECKUX 3aHATHH
MPE/ICTAaBJICHBI B CIICIHAIBHOM pa3zene «CBeleHns 00 00pa3oBaTeNnbpHON OpraHu3alum» O(QUIHAIBHOTO caiiTa yHUBEPCUTETA.

5.2 TlepeyeHb cienUAIU3UPOBAHHBIX AyTUTOPHIii, OCHAIIIEHHBIX JIA00PATOPHBIM 000PYI0BAHUEM (3ATIOJHAETCS NMPU

He00X0IMMOCTH)
Ayn. Ne Hasnauenune OcHaleHnue
Jlabopatopus Hudpossix
TEXHOJIOT Uil pa3paboTku
MECTOPOKICHHH
JlabopaTopus OTPM

npeaHa3HayeHa A oOydeHus
TOPHBIX HWHXXCHEPOB MPUMECHCHHIO
COBPEMEHHBIX UQPPOBBIX
TEXHOJIOTHH B 00JacTH HOOBIYM
TBEP/IBIX MMOJIE3HBIX NCKOMAEMBIX.
TopHO-Teonornieckne

nH(pOpPMaHOHHEIE CHCTEMBI
(ITUC) mno3BonsOT pazpaboTarhb
KOMIUTIEKCHOE pemeHne UL
MOJIETTUPOBAHUS 00BEKTOB
TOPHOI0OBIBAOIIEH

MPOMBIIUICHHOCTH,

OXBAaTHIBAIOIIIEE BECh
IPOW3BOJACTBEHHBI  IHMKI:  OT

reoJIoropa3BeJKu M TPEXMEPHOrO
MOJZICJIUPOBAHMS 10 KOHTPOJIS HaJ

TOPHBIM IIPOU3BOJCTBOM,
IUIAHUPOBAHUSA U YIPAaBJICHUSA
JIaHHBIMH (MonenupoBaHue

YueOuple MecTta (CTONBI W CTynmbsi). Pabodee MecTo mpemomaBaTeds.
KommproTep ¢ JOCTYIOM B  HHTEpHET. LIHTepakTHUBHBIA  KOMILIEKC
TEACHTOUCH 7.0 86. Kommsrorep SOFTLINE CORE 17/64GB/2TB.

MECTOPOXK/ICHHUH; OICHKA 3aIachl
MapKIieinepckue paboTsl
MPOEKTUPOBAaHUE TOPHBIX paboT
aBTOMAaTH3aLUsl OTYETHOCTH)
IeoMexaHHYECKOE MOJECITHPOBAHHE
3TO cucreMa KOHEYHO-
3JIEMEHTHOTO aHaJu3a,
UCTIONb3yeMas Ul PEIICHus 3a1ad
TEOMEXaHUKH ¥  IUIAHUPOBAHHS
ropupix  pabor. IlpeacraBnsier
co0Ol  MakeT  BBIYUCIMTEIBHBIX
IporpamMm TUTS KOHEYHO-
9JIEMEHTHOIO pacyéra HalpsKEHHO
-1e()OpPMHUPOBAHHOTO COCTOSIHUS
COOpYKEeHHH,  (yHZaMEHTOB W
MacCHBOB FOPHBIX HOPOJ.
[IporpammHubIie MIPOJYKTBI o

018

MOJIEJIUPOBAHHIO BO3/IYIIHOM
Cpensl PYIHHUKOB TI03BOJISIET
MPOEKTUPOBATH CHCTEMBI
BEHTHJIALMY, BO3JYXONOJTOTOBKH
u KOHIUIINOHUPOBAHUS
TOPHOIOOBIBAIOINX MHPEAIPUATHIA,
(mpoexkTupoBaHue CUCTEMBI

BCHTHUJISIUU u




BO3JlyXOMOJTOTOBKH;  BBINOJHEHHE
pacyeToB KOJIMYECTBA BO3JyXa I
IIPOBETPUBAHUSA PYIHHKA;
pa3paboTka TJIaHA MEPONPHITHIH
[0 JIOKaJW3aluM M JIMKBUAALUN
HNOCHEICTBUM  aBapuM;  aHaIu3

TEXHUYECKHUX pelieHui
MIPOBETPHUBAHMS paOOYHX 30H)

TopHsIe TUTAHUPOBITUKA B
COBPEMEHHOM MHpe 3TO
OporpaMMHOE  OOeclieYeHHe s
TOPHOIOOBIBAIOIICH oTpaciy,

KOTOpOE  TOJUICP)KUBAET  BECh
mporecc  OT  pasBeOKH [0
npousBojactBa. OHHM  mpejaraer
HHCTPYMEHTBI ISl TUTAHAPOBAHWUS,
MPOCKTUPOBAHHS, COCTAaBJICHHS
rpadUKoOB U ONTHMHU3AIMUA TOPHBIX
paboT.
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Jlabopatopust I'eomoruu, reoxpesun
U MapKiehlnepuu oOecreunBacT
BBITIOJTHCHHE TpeboBaHmHA K
MPAaKTUYECKOMY OOYYeHHIO TIpH
HNOATOTOBKM  CHELHUANNCTOB B
obmacTn TOA3EMHOH Pa3pabOTKH
PYIHBIX MECTOPOXKICHUH.
Komnnekius MuHEpanoB U TOPHBIX
nopoz MO3BOJISIET U3y4aThb
BELIECTBEHHBIH COCTaB Henp
3emin, CBOMCTBa MOJIE3HBIX
HCKOMAaeMBIX WM BMEMIAIOMUX
TIOPOJ; AHAJIM3WPOBATH CTPOCHHE,
XUMHUYECKUH U MHUHEpaIbHBII
COCTaB 3€MHOH KOpBI, OIpeNensiTh
OCOOGHHOCTM M T€HETHYECKHe
THUTIBI MECTOPOXKICHUH MOJIE3HBIX
HCKOMAEMBIX IIPH PEIICHUH 3a1ad
MO0  KOMIUIEKCHOMY  OCBOEHHIO

MECTOPOXKIECHUH.
IIpumenenue Te0e3NYECKOrO
obopynoBaHus MO3BOJISET

CTylI€HTaM B TIporecce OOydeHHs
MOJMYYUTh HABBIKA  BBITOJTHEHHS
OCHOBHBIX re0JIe3nYECKUX u
MapKIIeH1epCKUX pabor
(TpOM3BOACTBO  TOTOTpapUIECKUX
CBEMOK, TOPU3OHTANIbHAS u
BepTUKalbHAs ~ ChEMKa  TOPHBIX
BBIPA0OTOK, pEIICHHE THIOBBIX
MapKIIeHIepCKUX  3a4ad)  IIpH

[10/13€MHOM pazpaboTke
MECTOPOKICHUN T1U.
JlabopatopHoe obopymoBaHue

MO3BOJISIET M3YYHTh COBPEMEHHEIE
U TEpPCNEKTUBHBIC  TEXHOJOTUH,
MEXaHM3allMI0 W  OPraHHU3aIHI0
TIPOU3BOICTBEHHBIX IIPOLIECCOB
IpU TIPOXOJIKU TOPHBIX BBIPAOOTOK,
paspylleHHH  TOpHBIX  MOpOJ,
BBIITyCKE TOPHOH Maccel dYepes
BBIITYCKHBIC OTBEPCTHH,
HOANEPKAHUU YCTOWYHBOCTH
TOPHBIX BBIPaOOTOK KPEIIBIO.

B mabopatopum mpemycMOTpPEHO
oOydeHHe CTYyIEHTOB paboTe B
reonH()OPMalMOHHBIX CHCTEMax ¢

VuebHple MecTa (CTOINBI M CTymbs). Pabodee MecTo mpenopaBaTeds.
Komnberorep ¢ npocrynom B uHTepHeT. IIpoekTop ¢ MOTOpPH30BaHHBIM
9KpaHOM. TeononuThl, IUTAaTUBBI, peilku, Bexu. HuBemupsl. Taxeomerp.
HansHoMep nasepHbiil. Komnexuuu muHepanos. Komneknus mxama Mooca.
Komnexuus wmogpenu kpucramioB. Tperep. Ksagpoxonrep. Mukpockor.
CteHa MOAETHPOBAHUS BBITYCKA PYIBL.




HCII0JIb30BaAHUEM COBPEMEHHOI'O

MIPOTPaMMHOTO obecrieueHus,
HO3BOJIIOLIEE pa3pabaTbIBaTh
MIPOEKTHBIE WHHOBAIIMOHHbIE

peuicHus 110 ,ZIO6I)I‘-IC TBEPABIX
IIOJIC3HBIX UCKOIIaCMBbIX.

6. METOJMYECKHUE YKA3ZAHMA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCITUIIJIMHBI (MOAY JISA)

MeTtoandeckue yKa3aHus s 00yIaroniuXcsl 0 OCBOSHUIO JUCIUATUTHHBI

- N3yuenne paboueit mporpaMMbl TUCITUIUTHHBL.

- O6s3aTenbHAas MOATOTOBKA K MPAKTHYECKUM 3aHSATHSM.

- M3yueHre OCHOBHOMW M IOTIOJHUTEIBHOM JTUTEPATYPhI, HHTEPHET-UCTOYHUKOB.
- BrimosHeHUE BceX BUIOB CaMOCTOSATEEHON PabOTHI.

DddexTrBHOE OCBOCHHE TUCLMILTHHBI IPEANOJIaraeT peryiisipHoe MOCEIIEHHE BCEX BUJIOB ayIUTOPHBIX 3aHATHIA, BBIIIOIHEHHE
IUIaHa CAMOCTOSATEIBHON paboThI B TIOTHOM 00BbEME M IPOXOXK/ICHUE aTTECTAllNH B COOTBETCTBHY C KaJICHIAPHBIM yueOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTCsl 03HAKOMUTBCS CO CIICKOM OCHOBHOM U JOIONHUTENBHOM IuTepaTypsl. JJocTyn kK nHpOpMaHOHHBIM
pecypcam OMOIHOTEKH 1 HHQOPMaMOHHO-CIIPaBOYHBIM cUcTeMaM ceTH "MHTepHeT" opraHn30BaH B YNTAIEHOM 3alie OMONIHOTEKH
co craroHapHbIX [19BM, mi6o ¢ muunoro [I9BM (HOyTOyKa, IITaHIIETHOTO KOMITBIOTEPa MITH HHOTO MOOMIIBHOTO YCTPOHCTBA)
HOCPEACTBOM OECIIPOBOJHOTO AOCTYIIA IPH aKTUBAUY WHIUBHIYAIEHON yIeTHOH 3aIIHCH.

[Monk3oBanue MHGOPMALMOHHBIMU PECYPCAMU PACIIMPSET BO3MOKHOCTH OCBOCHHSI TEOPETHYECKOTO Kypca, BBIIOJIHEHUS
CaMOCTOSATEIBHOI paOOTHI.

[MpakTudeckue 3aHATHS BKIIOYAIOT B ce0sl OCBOCHUE AEHCTBUI, 00CYKIEeHHE MTPOOIEM IT0 OCHOBHBIM pa3ziesiaM Kypca U
HAaIpaBJICHBI

Ha yriyOJI€HHe U3y4eHHOTO TEOPETHUECKOTO MaTepuana U Ha IpUoOpeTeHHe YMEHUI U HaBBIKOB.

CamocTosiTenbHast padoTa CTYICHTOB BKJIIOYAET OCBOGHNE TEOPETHIECKOTO MaTepraa, OATOTOBKY K BBIIIOJIHEHHIO 3aaHHI
IIPAaKTUYECKUX 3aHATHH, U MOJTOTOBKY K aTTECTAllUH.

MeTtoandeckre peKOMEHIANH 10 OpTaHU3aIlul 00pa30BaTEIHLHOTO MpoIecca s 0OYICHUS HHBAIHIOB U JIHII C OTPAaHHYCHHBIMU
BO3MOXHOCTSIMU 37I0POBBSI

IIpu HEOOXOAUMOCTH MPOrpaMMa TUCIUILIMHBI MOXKET OBITh aaNTHPOBAHA IS HHKIFO3MBHOTO O0YYCHHS HHBAIIUIOB H JIHI] C
OTpPaHUYECHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI C YIETOM OCOOSHHOCTEH MX MCUXO(PU3NIESCKOTO PA3BUTHS, WHANBUAYATBHBIX
BO3MOXXHOCTEH M HEOOXOIUMBIX CHICTIHANTBHBIX YCIOBHHA UX O0YUCHHUS.

[Ipu HaNM4MK B TPYyMIIE CTYASHTOB C OTPaHMUYEHHBIMHA BO3MOKHOCTSIMH 370POBbsI BO3MOXHO HCIIOJB30BATh aJalITHBHBIE
TEXHOJIOTHH.

JIJIs CTYICHTOB C OTPaHHYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX MUIAKTUIECKAX MATEPHATIOB (KApTOYKH, PUCYHKH, MUCHBMEHHOE OMUCAHUE, CXEMBI U T.11.) KaK
MIOMOIIIb /IS HOHUMAHUS M PEIICHHUs IOCTABICHHOM 3a1a4H;

- HCTIOJIb30BaHUE BUACOMATEPHUAIOB, KOTOPBIC JAIOT BO3MOXHOCTD MOHATH TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHKATHBHBIE
EUCTBHS;

- BBITIOJTHEHHE MIPOESKTHBIX 33/IaHUH [0 N3y9aeMbIM TEMaM.

JLJ1st CTYICHTOB C OTPAaHUYCHHBIM 3PECHHEM:

- HCTIOJIb30BaHUE (DMITBMOB C BO3MOXKHOCTBIO BOCIIPUATHS Ha CIyX aBACMOM B HUX HHM)OPMAIIMHU JIJIS TOCIIEIYIOIIETO €€
00CYXIICHNS;

- HCIIOJIb30BAaHKE ayANOMATEPUAIIOB 10 U3y4aeMbIM TEMaM, HMEIOIIMMCS Ha Kadeape;

- MHMBHyaJbHOE OOIICHHE ¢ TIPENoIaBaTeNIeM 10 H3ydaeMOMY MaTepHay,

- TBOPYECKHUE 3a/IaHU [0 N3yIaeMbIM TeMaM HIIH 10 JHYHOMY JKEJIAHHUIO C YIETOM HHTEPECOB 00ydaeMOro.




