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1. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUIIINHBI

(MOZY.JI)

MK-3: Cnocob6eH pa3pabatbiBaTb NpeasrioXXeHUs No UCMNOoNIb30BaHUIO pe3epBOB, NOBbLIWEHUIO
NPOU3BOAUTENILHOCTU U CHUXKEHUIO 3aTPaT, 9KOHOMMUU TEXHONOIrMYEeCKUX MaTepuasrioB U 3HepropecypcoB
npu pa3paboTke pyAHbIX MECTOPOXAEHUIN Nofie3HbIX MCKONAaeMbIX

WIMK-3.1: leMOHCTpupyeT 3HaHNSA OCHOBHbIX HanpaBieHWUI COBEPLLUEHCTBOBAHNSA TEXHOMOMMIN OTKPbIThLIX U
NMOA3EMHbIX FOPHbIX paboT, NOBLILLEHWIO NOMHOTHI U KOMMITEKCHOIO MCMOMb30BaHWS MUHEpPAIbHbIX PECYPCOB

WIMK-3.2: CnocobeH 060ocHOBbLIBaTL U npegnaraTtb pauuoHalibHbl€ TEXHOJIOIMYEeCKMNe peLlleHnd no noBbilLLUEHUIO
MNOJTHOTbI, Ka4eCTBa N KOMIMJIEKCHOIo NCcnosb3oBaHUA pecypcoB MeCTOpO)Kﬂ,eHVIIZ

B pe3ynbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIs1) 00Y4AIOUIUIiCS H0/KEH

1.1

3HaTh:

1.1.1

3aKOHOM€pHOCT HU3MEHECHHUS CBOMCTB TOPHBIX ITOPOJ U IMMOPOJAHBIX MaCCHUBOB IO BO3JEHCTBHEM (I)I/ISI/I‘{CCKI/IX noneﬁ;

1.1.2

3aKOHBI UCCIEOBAHUS HANPSDKEHHO- 1e(OpMHUPOBAHHOTO COCTOSHHS TOPHBIX MOPO, TPYHTOB, CTPOUTENBHBIX
MaTepuanoB U KOHCTPYKIUIL;

1.1.3

MeTo/b! OLIEHKH FOPHO-T€OMEXaHUYECKHX (PAKTOPOB MPUMEHHUTENBHO K KOHKPETHBIM TOPHO-TEXHUYECKUM U
re0JIOTHYECKUM YCIOBHUAM BEJEHUS TOPHBIX PA0OT Ha PYAHBIX MECTOPOXKACHHAX

1.14

Kﬂaccn(bm(aunn 3aracosB 110 MOpq)OJ'IOI‘I/I'{eCKI/IM W IIPOMBIINIIICHHO-3KOHOMUWYCCKHUM ITPU3HAKaAM;

1.1.5

Craauu noa3eMHOM pa3paboTKy;

1.1.6

OcHoBHBIE TpeOOBaHUS [0 O€30MIACHOMY BEICHHUIO PabOT, CBA3aHHBIX C IIOJIb30BAaHUEM HEIpaMH

1.1.7

1.1.8

OTpacieBbIX MPaBHI 0€30IIaCHOCTH

1.2

YMmern:

1.2.1

PaccuutreiBath MIPOYHOCTHBIC CBOMCTBA MacCHBa TOPHBIX ITOPOI;

122

PaccuutbsiBaTh IpEACIIbHBIC ITPOJICTHI 06Ha)KCHI/II71;

1.2.3

PaccunThIBaTh MapaMeTpbl KOHCTPYKTUBHBIX 2JIEMEHTOB CUCTEM pa3paboTKy;

124

Br16upath pannoHaIbHbIA CI0c00 OTPaOOTKH MECTOPOXKICHUS B 3aBUCHMOCTH OT YCIIOBHIA 3aJIeTaHUS [TOJIE3HOTO
HCKOMAaeMOro U JIp. TOPHO-TEXHUYECKUX (haKTOPOB;

1.2.5

ITpou3BoaUTE BEIOOP METOIOB TEOMEXAHUYECKOTO YITPABICHHS COCTOSHUS MacCHBa Ha OCHOBE aHaIn3a UCXOHOM TOpHO-
re0JIOrHYecKoi HHGOPMaLUK O MECTOPOXKICHUH;

1.2.6

OCyIIECTBIISATE BEIOOP CHCTEM Pa3pabOTKH PYAHBIX MECTOPOXKACHHUN 1 0OOCHOBBIBATH UX APAMETPHI C YUETOM
reOMEXaHIMYECKAX 0COOCHHOCTEH MaccHBa

2. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJIsA)

Kon
3AHATUSA

Yacos

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

p.moar.
4acoB

IIpumeuyanue

Pasznen 1. OcHOBHBIE NOHSATHS FreOMEXaHUKH.

0

1.1

IIpeamer u cymHOCTh reoMexaHuKu. OCHOBHBIE
HanpaBieHus u 3a1a4i. OOBEKT UCCIeIOBaHUA
1 0011ast METOIOJIOTHS UCCIeHoBaHUi. OCHOBBI
HanpsHKEHHO-IC(POPMUPOBAHHOTO COCTOSIHUS B
TOUKE CIJIOLIHOM cpeabl. Buabl CTPYKTYpHBIX
HEOJHOPOAHOCTEH, MACCHUBOB FOPHBIX OPOJ,
knaccudukarys. /Jlex/

0

1.2

[Ipexmer u cymHOCTH reoMexaHUKH. OCHOBHBIC
HanpasieHus U 3agaun. OOBEKT HCCIIeI0BaHMS U 00IIast
METOJI0JI0T U uccienosanuil. /Cp/

10

Kopn
3aHATHS

HaumeHoBaHue Pa3aejioB 1 TeEM /Bun 3anATHS/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeuanne

Paznen 2. OcHOBHBIE CBOHCTBA F'OPHBIX IIOPO/.
EcTecTBeHHOE MOJIe HANIPS2KEHUIT MacCHBA TOPHBIX
oposn

2.1

Kitaccudukanunst OCHOBHBIX CBOHCTB FOPHBIX

NIOPO/JI, UCIIOJIb3YEMBIX B FEOMEXaHHKE.

[InoTHOCTHBIE, MEXaHUYECKHE U TOPHOTEXHOIOTUIECKUE
cBoiicTBa. HanpsoxkéaHogepopMupoBaHHOE COCTOSIHUE
BEpXHEH YyacTu

36MHOM KOpBL. I paBUTallMOHHAS COCTABIIIOILAS
MIOJTHOTO TEH30pa HaIpsHKEHUH MaccuBa nopox /JIex/

2.2

OcHOBHBIE CBOHCTBA FOpHBIX OpoA. EcrecTBeHHOE TONTE
HaInpsDKEHUH MaccuBa TopHbIX nopox /Cp/

12




23

IMocTpoeHue macnopTa MPOYHOCTH TOPHBIX
MOPOJ] U YCTAHOBJIEHHE COCTOSIHME TOPHBIX
niopox /TIp/

Kopn
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeyanue

Pa3nen 3. Metoab! ucciieq0BaHUS HANPSIKEHHOTO
COCTOSIHMSI MACCHBA FOPHBIX MOPO/ U €ro U3MeHEeHUIl
BO BpeMeHHU

3.1

Omnpenenenue

CBOICTB FOPHBIX IIOPOJ € YYETOM CTPYKTYPHBIX
HEOJIHOPOAHOCTEH BBICIIMX TOPSAKOB:
IJIOTHOCTHBIX, IE(POPMAITUOHHBIX U
aKyCTHYECKHX, IPOYHOCTHBIX, 3aMPEAEIbHBIX
XapaKTepUCTHUK, IPU TUHAMUYECKUX HATrpy3Kax,
PEOJIOTHYECKHIX NTapaMeTPOB, B YCIOBHSIX
00BEMHOTO HAIPSHKEHHOTO COCTOSTHHSL. MeTOTbI
HU3MEpEHUs CTATUYECKUX HalpshKeHUH. Metoabl
HM3MEPEHHUs THHAMUYECKUX HanpsokeHui /JIek/

32

MeTo1b! HCCIeA0BaHMS HAPSDKEHHOTO COCTOSHUS
MaccHBa FOPHBIX MOPOJ] U €ro U3MEHEHHH BO
Bpemenu /Cp/

14

33

INocTpoeHue quarpaMMbl CTATHIECKUX
UCIIBITAaHUH 00pa3iia ropHOit HOpobl Ha
OJIHOOCHOE CKaTHe (OCHOBHBIC
IIPOYHOCTHBIC U 1e(OpMaNOHHEIE
napameTpsl) /IIp/

Kopn
3aHATHSA

HaumeHoBaHue Pa3aejioB 1 TeEM /BUn 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeuanne

Pa3nen 4. AHaAJIUTHYECKHE METOIbI UCCIE0OBAHNS.
MarteMaTH4ecKHe MO/IeJIH MACCHBA FOPHBIX MOPO/.

4.1

Mogenu CIIOMHON cpebl

- ynpyras,

MJIaCTHYECKasi, BI3KOYIpyrasi, ypyro
IUIacTUYEeCKas, BA3KO

-ylpyro

-IIJIaCTHYECKas.

Mopenu nucKpeTHBIX cpen

- OoyHas u

HepapXu4HO

-6mounas mozxenu. OnpenencHne
HaIpsHKEHHO
-11e(hOPMHUPOBAHHOTO COCTOSHHUS
TIOPOJT BOKPYT TOPHOH BBHIPAOOTKH.
/JTex/

4.2

AHAITUTHYECKUE METO/IbI UCCIIEIOBAHMS.
MarematiHueckie MO MACCHBA TOPHBIX
mopox. /Cp/

Kon
3aHATHS

HaumenoBaHue pa3jesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.noar.
4acoB

IIpumeyanue

Pasnen 5. lepopmanusi MacCHBOB rOPHBIX IOPOA NPH
OTKPBITOI pa3padoTke MeCTOPOKIEHUMH

5.1

@DakTopBbl, OMPEAEIAIOIINE TOBEACHHE MacCHBa

TOPHBIX IIOPOJ IPU BEIEHUH OTKPBITHIX FOPHBIX

paboT 3eMHOI TOBEPXHOCTH. VI3MEeHeHNe HanpsHKEHHOTO
COCTOSIHUSI MacCUBa

TOPHBIX IIOPOJ IPU BEIEHUH OTKPBITHIX FOPHBIX

pabor /Jlex/

52

Jedopmariist MacCHBOB FOPHBIX TIOPOJ IPH OTKPBITOH
paspaboTke MecTopoxaeHuii /Cp/

Kon
3AHATUSA

HaunmenoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kvype

Yacos

p.moar.
4acoB

IIpumeuanne

Pa3gen 6. YcioBus npeieibHOr0 pABHOBECHS MACCHBA
TOPHBIX MOPOJA B 0TKOCAX




6.1 VYcnoBus 8 2 0
MIPEAETBHOrO
paBHOBECHS MacCHBa
TOPHBIX TIOPOJI B
otkocax /Cp/

6.2 [Ipu3ma BO3MOXKHOTO 8 4 0
0OpYIIeHWS, BUIBI
TIOBEPXHOCTEN
CKOJIBKEHHUSI.
Koaddunuenr 3anaca
ycTorunBoctH /Jlex/

6.3 IMoctpoeHne HanboIEEe BEPOSITHOM JTMHUU 8 4 4
CKOJIBYKEHUS
Mp/

Kon HaunmenoBaHue pa3iesioB U TeM /BH/ 3aHATHS/ Cemectp | Yacos | IIp.moar. ITpumeuanue

3aHATUS / Kype 4acoB

Pa3gen 7. MHkeHepHbIE METO/ABI pacyeTa 0
YCTOIYMBOCTH OTKOCOB

7.1 WHxeHepHbIe METOMBI pacyeTa YCTOMYMBOCTH OTKOCOB 8 4 0
Pacuer ycTOHYHMBOCTH OZHOPOIHOTO OTKOCA METOJIOM
anreOpanvIeckoro CI0KEHUS CHIL.
Y CTONYUBOCTS OTKOCOB, HATPYKEHHBIX BECOM TSKEIIOr0
obopynoBaHus
Pacuer ycTOWYMBOCTH OTKOCA, CIIOKEHHOTO CITA0BIMHU
BOJIOHACHIIIIEHHBIMU TOPHBIMU TTOPOJIaMHU
TITIHHHACTOTO COCTABA.
/JTex/

7.2 WnxeHepHble METOIBI pacueTa YCTOMUYNBOCTH 8 5 0
otkocoB /Cp/

7.3 MopenupoBaHe reoMeXaHMUECKUX MporeccoB. MeTobl 8 4 0
u
Cpe/ICcTBa KOHTPOJIS
MEXaHUYECKOTO COCTOSIHUSI MaCCHBA TOPHBIX TTOPOJT TIPH
BEJICHUHU OTKPBITHIX
TOpHBIX padoT /JIex/

7.4 PacueTt ycroitunBOCTH OTHOPOJHOTO OTKOCA 8 4 4
METOJIOM anredpandeckoro ciioxxeHus cui /T1p/

7.5 PacueT ycToiunBOCTH OTKOCAa METOJIOM 8 4 4
MHoroyronsHuka cui /Ip/

7.6 Pacuer ycTOHYMBOCTH OTKOCA, CIIOKEHHOTO 8 4 4
cJ1aOBIMHU BOJIOHACKHIIICHHBIMA TOPHBIMU
ITOpOaMHy TIIMHHUCTOTO cocTasa /I1p/

7.7 /Konc/ 8 2 0

3.0IIEHKA KAYECTBA PEAJIM3AIINU JTUCHUIIJIMHBI (MOAY JIS)

3.1. Tekyuii KOHTPOJIb

®DOpMBI U BUIBI TEKYIIETO KOHTPOJIS 10 TUCHUIUIMHE, BUABI 3aIaHHH, KPUTEPUH UX OLICHUBAHMS, pacrpeaeieHue 0aoB Mo BUIAM
Tekymuiero koHTpost B BPC (ipu mcnonp30BaHum) pa3padaThIBalOTCS MPETIOIaBaTeNIeM AUCHUILTHHEL C YI€TOM e¢ CICHU(PHUKH ’
JOBOOSATCA 10 CBECACHUA 06yqa}oumxc;l Ha ICpBOM y‘Ie6HOM 3aHATHUHA.
TeKyIlII/Iﬁ KOHTPOJIb YCIEBAEMOCTHU OCYHICCTBIISICTCA NPEIOAABATEIEM JUCHUIIIIMHBI B paMKax KOHTaKTHOM pa60TI>I u
CaMOCTOSITENIFHON paboThl 00YyJarOIIUXCSI.
Bo3MosxHBI pa3nmugHbie (POPMEI IPOBEACHHS TEKYIICH aTTeCTAIlMN: YCTHBINA OTBET, MUCEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBaHKE, BHITIOJHEHUE MMPAKTUIESCKOTO 3a/IaHUsI B JICKTPOHHOW HHPOPMaIMOHHO-00pa3zoBarenbHoii cpeae (DUOC).

Jns pukcupoBaHus pe3yabTaTOB TEKYLIETO KOHTPOJIS MOXKeET uctoab3oBaTeest DUOC.

3.2. [IpoMe:kyTOYHasi aTTeCTALMSA

IIpomexxyTovHast aTTECTAIMS 10 JUCUHUIUIMHE MPOBOTUTCS C HCIOIb30BAHUEM BOIPOCOB U 33IaHUN M3 KOMIUIEKTAa OLICHOUHBIX
Matepuanos (KOM) no aucuuringe.
Orerka c()OpMUPOBAHHOCTH KOMIIETESHIIMHY (4aCTH KOMITETCHITUH) OCYIIECTBIISICTCS HA OCHOBE OIICHKH:

0 3HAHUCBBIX PE3YJIbTATOB — MPOBEPAIOTCA UCPE3 TECTOBBIC 3aJaHUA C BLI60pOM OAHOI'0 WJIN HECKOJIBKUX ITPABUJIbHBIX
OTBETOB, @ TAKXKC Y€PE3 yCTHLIﬁ WJIK MUCbMEHHBINA OTBET Ha TECOPETUUCCKUEC BOIIPOCHI;
O yMeHI/Iﬁ u BJ'Ia}IeHPIfI — MPOBEPAIOTCA YCPE3 BBIITOJIHCHUC MMPAKTUYCCKUX, J'la60paTOpHI)IX HJIN IIPOCKTHBIX Sa)IaHPlﬁ, a

TaKKe 4epe3 pelIeHne TUIIOBBIX MPOPECCHOHATBHBIX 3a/1a4.
Kpurepun olieHUBaHUS TEOPETHYCCKUX BOMPOCOB M TECTOBBIX 3aJaHHA:
O «on4HO» — 90—100% npaBUIIBHBIX OTBETOB;
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«xopomuo» — 76—-89% mpaBMIEHBIX OTBETOB;

«YIOBIETBOPUTENLHO» — 60—75% mpaBUIBHBIX OTBETOB;
«HEYIIOBJIETBOPUTENBHO» — MeHee 60% TpaBUIILHBIX OTBETOB;
«3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

«HEe3auTeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

Kpurepuu oneHMBaHUS NPaKTUUECKUX (IIPAKTUKO-OPUEHTHPOBAHHbIX) 3alaHHMH:
OTIIMYHOY» — 3aJ]aHUE BBITIOJIHEHO MOJHOCTHIO, 0€3 OMMOOK M HeTO0YETOB; IPOAEMOHCTPHPOBAHO CBOOOTHOE BIIafeHNE
MaTepuagoM, yMeHHE IPIMEHSTh 3HAHUS B CTAHJAPTHBIX M HECTAHIAPTHBIX CUTYaIlHsX;
«XOpOLIO» — 3aJJaHKe BBIMOJIHEHO MOJIHOCTHIO, IOMYLIEHBl He Oosiee OAHOM HerpyOoi OIMOKM WM OZHOTO-ABYX
HEI0YETOB;
«YHOBIICTBOPHUTEIIFHO» — 3aJJaHNE BBIIIOIHCHO HE MCHEE 4eM Ha 2/3; JOMyYIIeHBI OfHa Tpydas WM JIBe-TPH HETpyOble
OIMOKH, HO O0IIas JIOTHKA PEIICHHs COXPAaHEHa;
«HEYIIOBJICTBOPUTEIBHO)» — 33/IaHHE BBHITOJHEHO MEHEe YeM Ha 2/3; JHOImyIieHbl TpyOble OIIHMOKH, CBHACTEIBCTBYIONINE O
HETIOHNMAaHUH CYTH 3aaH¥sI WIIH OTCYTCTBHN HEOOXOIMMBIX YMEHH;
«3aureHo» — 60—100% TpaBUIBHBIX OTBETOB;
«He3aYTeHO» — MeHee 60% MpaBUIIBHBIX OTBETOB.
O0mye MoJI0KeHHs:
Bo3MmoxxHBI pa3nuaHbe GOPMBI TPOBEACHIS IPOMEKYTOUHOI aTTECTAI[NN: YCTHBIH OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBAHKE, BHIIIOJHEHUE MMPAKTUYECKOTO 3a/IaHHs B DJICKTPOHHOM HHPOpManoHHO-00pa3zoBarenbHoii cpeae (QUOC).
Kaxnprit 00ydaronuiicst Moy4aeT yHUKAIBHBIA BapHaHT 3aaHui, cOPMHUPOBAHHBIH U3 KOMIUICKTA OLICHOYHBIX MaTEPHAJIOB.
HToroas omeHKa BEICTaBIACTCS C YIETOM KaK TEKYIIETo KOHTPOJIS (TIPH HAJIMYHHN), TaK U PE3yIbTaTOB MPOMEKYTOUHOM
aTTeCTallHH.
KomruiekTrl 0LIeHOYHBIX MaTepuaoB pa3padarbiBaioTcs Ha Kadeape u cooTBeTcTBYIOT TpeboBanusiM ®PIOC BO, conepxanuio
pabodeii mporpaMMbl 1 HHAWKATOpaM KOMITCTCHIINH B 9acTH, GOPMHUPYEMOH B paMKaxX AVCIHIUIAHEIL.

4. YHEBHO-METOJMYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJIA)

4.1. PexomeHnayemas JiuTepatrypa

4.1.1. OcHoBHasl TUTEpaTypa

ABTOpLI, COCTaBUTEIIN

3arnaBsue

I/I3£[aTeJ'II>CTBO, rona

Dn.azapec

JI1.1 |IleB3nep M. E., T'eomexannka Mocksa: ['opHas http://e.lanbook.com/b
Hoduc M. A., TTorros kHHUTa, 2008 ooks/element.php?
B. H. pll_cid=25&pll id=3
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JI1.2 | Kupuuenko 1O. B., T'eoMexaHHKa: HH)KEHEPHO-TEOJOTHUECKOe Mocksa: MUCHC, https://e.lanbook.com/
Yeckunos B. B., obecIieueHne yIpaBJIeHNs COCTOSHIEM MaccuBoB | 2017 book/105287
IMynesckuii C. A. TOPHBIX HOPOJ: ydeOHOE ocobue

4.1.2. [lonoHUTEIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, rox Omn.aapec

JI2.1 |bopoekos lO. A. Teomexannka Canxkr-IlerepOypr: https://e.lanbook.com/

Jlans, 2020

book/133896

4.2.1 llepeveHs INIEH3NOHHOTO H CBOOOTHO PACIPOCTPAHAEMOT0 MPOTPAMMHOTO 0GecIedYeHUust

KoMIIeKT IMIEH3HOHHOTO U CBOOOHO PacIpOCTPaHIEMOro NPOrpaMMHOr0 00eCIIeYeH s, B TOM YHCIIE OTeUECTBEHHOIO
HPOU3BOJICTBA, KOTOPBIM 00ECIICUEH YHUBEPCUTET:

1. Onepannonnas cucrema Microsoft Windows (Bepcun, nognepxkusaemsie TY YIMK) unu oTedecTBEHHbBIE OEpallMOHHBIC
cucTeMbl Ha 6a3e Linux, cooTBeTCTBYyOLIME TPeOOBaHUIM HH(DOPMAIIOHHOW 0€30MaCHOCTH U MOICPKUBACMBbIC HHPPACTPYKTYPOI
YHHBEPCHUTETA.
2. AntuBupyc Kacniepckoro (JMiieH3upoBaHHOE aHTUBUPYCHOE pelieHne, mpuMensieMoe B UT-uHPpacTpykType yHUBEPCHTETA).
3. CpenctBa ceteBoii 6e3onmacHocTd U puinbTpannu Tpaduka SKkyDNS.
4. O¢ucHoe nporpaMmmHoe obecrieueHne cemeiictBa Microsoft nim coBmecTuMbiid oducHbIi nmaket («P7-Oducy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAaMH, 3JICKTPOHHBIMH TaONNIIaMH, TIPE3CHTAINAMA 1 0a30BBIMA
(opmaTamu oOMeHa.
5. Bpaysepbl 1 cpeficTBa 1ocTyna K Bed-pecypcam (Suaekc.bpayszep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padboTy ¢ DMOC, OHOIMOTEYHBIMU M 00pa30BaTEILHBIMK OHJIAMH-TUIATQOPMAaMU, C YCTAaHOBICHHBIMHU

ceptu¢ukaramu Munllngpsr PO.

6. Cpenctsa paboThI ¢ apxuBaMu U GaiiioBoii cucteMol (Hanpumep, 7-Zip, WinRAR wmin BcTpoeHHbIe cpeCcTBa OnepauoHHON
CHUCTEMBI).
7. Cpenctsa mpocMotpa u 00padbotku PDF-nokymentoB Adobe Acrobat Reader, nim Bctpoenusie cpencta OC.
8. I'paduueckuii pegakrop Paint NET unu ero kpoccruiatdopmennsie anagoru (GIMP u np).
9. Texcrosslit pepakTop Visual Studio Code uin coBMecTUMbIE KpOCCIUIaT(GOPMEHHbIE PELIEHHS C OTKPBITBIM HCXOIHBIM KOZOM.
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KOMIUIEKC CREDO gns BY3o0s-MHXEHEPHA S TEOJIE3UA



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3289
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https://e.lanbook.com/book/133896
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4.2.2.4 | HaydHO-TeXHHYECKHUN U TIPOM3BOICTBEHHBIN KypHaN «[ OpHasi IPOMBIIUICHHOCTH)
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5. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUMIITIMHBI (MOLY JISI)

5.1 O0mas xapaKTepucTHKA y4eOHbIX ayIMTOPHIi M MHBIX IOMeIleHH i

JucnuruimHa (MOylThb, MPAKTHKA) pealTU3yeTcsl B YICOHBIX ayTUTOPHAX JUIS IPOBEICHHS YICOHBIX 3aHITUH, OCHAIIIEHHBIX
000pyIOBaHUEM U TEXHUIECKIMHU CPEJCTBAMU 00ydeHHUS.

Y4eOHble ayAUTOPUH JUIs IPOBEACHHUS 3aHATHI JIGKLHMOHHOTO THIIA YKOMIUIEKTOBAaHBI yueOHOM MeOebio U TEXHUYECKUMHU
cpeacTBaMy 00ydeHHUS: MYITBTHMEIUIHOE 000pYIOBaHKE TS IIPEIOCTABICHHS YaeOHOI HHpOpMANK ayTUTOPHH (CTallHOHAPHOE
W TIEPEHOCHOE) U (TIPpU HEOOXOMMOCTH ) 3BYKOYCHITHBAOIIee 000pynoBaHue (CTAIIMOHAPHOE WITH TIEPEHOCHOE).

Y4eOHble ayAUTOPUH ISl POBEJCHNUS MPAKTHUECKUX 3aHATHH, B TOM YHCJIEe CEMUHAPCKOTO TUIIA, TPYIIOBBIX U WHAWBUAYAIbHBIX
KOHCYJbTALMH, TEKYLLIET0 KOHTPOJISI ¥ IPOMEXYTOYHOMN aTTeCTAllMH YKOMIIJIEKTOBaHbI ydeOHON MEOENbI0 M TEXHUYECKUMHU
cpeacTBaMy 00ydeHHUS: MYITBTHMEINIHOE 000py10BaHKe (CTAI[HOHAPHOE WM IIEPEHOCHOE) M (TIpH HEOOXOTMMOCTH )
3BYKOYCHJIMBAOIIee 000pyIoBaHUE (CTallHOHAPHOE WIIH IIEPEHOCHOE).

ITomenieHue st CaMOCTOSATENFHON paOOTHl OCHALIEHO KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO TIOAKJIIOYEHHUS K CETH
"UuTtepHet" 1 obecrieueHneM JOCTyNa B IEKTPOHHYIO HH()OPMAaIIMOHHO-00pa30BaTEIBHYIO CpEe/Ly.

AKTyaJbHBIE CBEJICHHS O HATMYUN 000PYIOBAaHHBIX YUeOHBIX KAOWHETOB U 0OBEKTOB IS IPOBEICHHS IPAKTUICCKUX 3aHATHHA
MpeCTaBIeHBI B CIeUATbHOM pazzene «CBeaeHus 006 00pa3oBaTedbHOM Oprann3anin» oQUIHaIbHOTO caiiTa yHUBEPCUTETA.

5.2 IlepeveHb cieNHATH3NPOBAHHBIX AYTNTOPHIi, 0CHALEHHBIX JIA00PATOPHBIM 000PYI0BaHHEM (3aIOJTHSIETCS PH
HEe00XO0THMOCTH)

Ayn. Ne Haznauenue OcHaienue

Jlabopatopus T'eomoruu, reome3uu
W MapKmewWaepun obecrednBaeT
BBINOJIHEHHE TpeOOBaHMIA K
MPaKTHYECKOMY OOY4EHHMIO  IIpH
HOJArOTOBKU  CIIELUAIUCTOB B
obmacTi TOA3EMHON  Pa3paboTKH
PYIHBIX MECTOPOXKICHUII.
Kosmrexss MHUHEpajoB W TOPHBIX
opoJ, HO3BOJISIET n3yJaThb
BEILIECTBEHHBIN COCTaB HEeIp
3emun, CBOMCTBa MONE3HbIX | YueOHble MecTa (CTONBI M CTynbs). Pabodee MecTo mnpenopaBaTels.
uckomaemblx ¥ BMmemaromux | Komneiotep ¢ poctynom B uHTepHET. IIpoekTop M MOTOPU3MPOBAaHHBIN
[IOpOJ; AHAIU3UPOBATH CTPOCHHUE, |3KpaH. TeomoiuThl, MITATUBBI, peiky, Bexu. Hupemupsl. Taxeomerp.
XMUMHUYECKMH M MuHepanbHbIi | [lanbHOMep nasepHblid. Komnexkuun Mmunepanos. Komnekimus mkana Mooca.
cocraB 3eMHOM KoOphl, omnpenensats |Komrexkuus wmonenu kpucramioB. Tperep. Ksampokonrep. Mukpockor.
ocobeHHOCTH W reHermdeckue | CTCHA MOAEIMPOBAHUS BBITYCKA PYIIBL.

TUIBI MECTOPOXKIECHUH MOJIE3HBIX
HCKOMAEMBIX IIPH PEIICHUH 3a7ad
0  KOMIUIEKCHOMY  OCBOCHHMIO

003

MECTOPOKIACHUI.
[Ipumenenue reoe3uYecKoro
o0opynoBaHUs MO3BOJISET

CTyIeHTaM B TIpoliecce OOydeHHUs
TMOJY4YUTh HaBBbIKH BbITIOJITHCHUA
OCHOBHBIX reoIe3u4eCKuX u
MapKIIEHIepCKUX pabot




(TTpon3BOACTBO  TOMOTrpahUUECKUX
CBEMOK, TOPU30HTAJIbHAS u
BEpPTUKAIbHAsA  CbEMKA  TOPHBIX
BBIPAOOTOK, pELIeHHE  TUIOBBIX
MapKIIeHIepckux  3amad)  NpHU

MOJI3eMHOM pa3paboTke
MECTOPOKICHUN T1U.
JlabopaTtopHoe o0opyOBaHUE

TIO3BOJIACT H3YYUTh COBPEMCHHBIC
u MEPCIICKTUBHBIC TCXHOJIOTUH,
MEXaHHM3alMIl0 W  OPraHU3aIHio
MMPOU3BOACTBCHHBIX IpoueccoB
IIPU TIPOXOJKU TOPHBIX BBEIPAaOOTOK,
paspylleHHH  TOPHBIX  MOPO/,
BBIIIYCKE TOPHOW Macchl —d4epes
BBIITYCKHBIC OTBEPCTHA,
noaACpKaHuu yCTOfI‘-IPIBOCTPI
TOPHBIX BBIPAOOTOK KPETIhIO.

B nmabGopatopun MpemycMOTPEHO
oOydyeHHe CTyIEeHTOB paboTe B
reonH(GOPMAIIMOHHBIX CHCTEMAax C
HCIIONIb30BAHUEM  COBPEMEHHOTO

MIPOTrPaMMHOTO obecrieueHus,
HO3BOJIIOLIEE pa3pabaTbIBaTh
MIPOEKTHBIE WHHOBAIIMOHHbIE

peuicHusd 110 ]IO6I)I‘{C TBEPABIX
IIOJIC3HBIX UCKOIIaCMBbIX.
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Jlabopatopus udpossix
TEXHOJIOTHH pa3paboTkn
MECTOPOKICHUM

JlaGoparopus UTPM

npeAHasHayeHa JUIsL  OOydeHHs
TOPHBIX HMHXCHEPOB TMPHMCHEHHIO
COBPEMCHHBIX r(pPOBBIX
TEXHOJIOTUH B 001acTy JOOBIYH
TBEP/IBIX MMOJIC3HBIX HCKOMAEMBIX.
l'opHO-reonornueckue

nH(pOpPMaLMOHHEIC CHCTEMBI
(ITUC) mno3BoONAIOT pa3paboTaTh
KOMILIEKCHOE peuieHue TUTS
MOJIEIMPOBAHUS 00BEKTOB
TOPHOIOOBIBAIOIICH

MIPOMBITIIJICHHOCTH,

OXBaTHIBAIOIIIEE BECh
MPOM3BOJCTBEHHBIH  IIMKJI:  OT

reOoJIOropa3BCAKu M TPEXMEPHOTO
MOJCINPOBAHUA O KOHTPOJIA HaIl

TOPHBIM MPOU3BOJICTBOM,
IUTAHUPOBAHUSA WM YIPAaBJICHUSA
JTAHHBIMA (MopmenmpoBaHUe
MECTOPOXKICHUH; OIIEHKa 3amachl
MapKIieiaepekue paboThI

MIPOEKTHUPOBAHWE TOPHBIX padoT
aBTOMATH3aIUs OTYETHOCTH)
TeoMexaHHYECKOE MOJCIUPOBAHHE
3TO cucTeMa KOHEYHO-
3JIEMEHTHOTO aHaJm3a,
HCIIONb3yeMasl JAJIsI PELICHHs 3aaadu
TCOMEXaHHKH W  IUIAHUPOBaHHS
ropueix  pabot.  IlpencraBmser
co0oif makeT  BBIYUCIUTENBHBIX
mporpamMmm JUTst KOHEYHO-
AJIEMEHTHOTO pacyéra HaNpsDKEHHO
- e OpMHUPOBAHHOTO COCTOSIHUS
COOpYKeHU#l,  (QyHZaMEHTOB H
MacCHBOB FOPHBIX MOPOJI.

VuebHple MecTa (CTONBI M CTymbs). Pabodee MecTo mnpenopaBaTeds.
Kommbrorep ¢ poctynoM B UHTEpHET. VIHTEpaKTUBHBIA  KOMILIEKC
TEACHTOUCH 7.0 86. Komnstorep SOFTLINE CORE 17/64GB/2TB.




[lporpaMMHBIE ~ TPOAYKTHI IO

MOZEIIMPOBAaHUIO BO3YLIHOMI
cpeasl PYIHUKOB HO3BOJIAET
MPOEKTUPOBATH CHCTEMBI
BEHTWISILIMK, BO3AYXOIOJTOTOBKU
u KOHIUIIMOHUPOBAHUS
TOPHOJOOBIBAIOIIUX HpPEeANpUITHIL,
(IpoeKkTUpoBaHUe CHCTEMBI
BEHTUJISILIUU u

BO3AYXOMMOATOTOBKH; BBIIIOJTHCHUEC
pacyeToB KOJNHYECTBA BO3AyXa IS
IIPOBETPUBAHMS PyOHHKa,
pa3paboTka TITaHA MEPONPHITHH
00 JIOKaJIW3allMd M JIMKBUOAIUN
HOCJIEACTBHII  aBapuy;  aHaiu3

TEXHUIECKHUX pelIeHmi
MPOBETPUBAHUS PAOOUUX 30H)

TopHble TUTAHUPOBIIUKH B
COBPEMECHHOM MHpe 3TO
mporpaMMHoOe  o0ecriedeHne st
TOPHOA0OBIBAOLIEH oTpaci,

KOTOpOE  TIOJUIEP)KUBACT  BECh
oporecc  OT  Pa3BeOKH IO
mpousBojcTBa. OHM  Tpejyaraer
MHCTPYMEHTHI JUISl TUIAaHUPOBAHMS,

MIPOEKTUPOBAHHS, COCTaBIICHHS
rpauKOB M ONTHMHU3AIUHN TOPHBIX
pabor.

6. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHUTIIUHBI (MOAYJIS)

MeTtoandeckue yKazaHus Il O0YJaroIINXCsl TI0 OCBOCHUIO TUCIIHILTHHBI

- N3yuenune paboueit mporpaMmbl TUCIUIUTHHBL.

- O0s13aTenbHas MOArOTOBKA K MPAKTUYECKUM 3aHATHSM.

- N3yueHne 0OCHOBHOM U JONIOJHUTENBHON JIUTEPATYphl, THTEPHET-UCTOYHUKOB.
- BrinosHeHue BceX BUIOB CaMOCTOATENEHONU PaOOTHI.

OddexTrBHOE OCBOCHHE TUCLUILTHHBI IPEANOIaraeT PerylisipHOe MOCEIEHIE BCEX BUIOB ayIUTOPHBIX 3aHATHUH, BEIIIOIHEHHUE
TUTAaHA CAMOCTOSITENBHOH pabOoTH! B IOTHOM 00BeMe M IPOXOKACHHE aTTeCTallni B COOTBETCTBHH C KaJCHAAPHBIM YIeOHBIM
rpauKOM.

CTyneHTy peKOMEHIYeTCsl 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOM M JIOTIOJHUTENIBHON JIUTepaTyphl. JlocTyn kK nHGOpMannoHHBIM
pecypcaM OMOIMOTEKH 1 HH(POPMAIIMOHHO-CIIPAaBOYHEIM CHCTeMaM ceTH "MHTepHeT" opraHi30BaH B YUTAIFHOM 3ai1e ONOIHOTEKH
co craroHapHbIXx II9BM, mu6o ¢ muunoro [I9BM (HOyrOyka, IIIaHIIETHOrO KOMIIBIOTEPA M HHOTO MOOHMIBHOTO YCTPOHCTBA)
HOCPECTBOM OECIIPOBOHOTO JOCTYIIA PH aKTUBALMU WHIUBUYaIbHOH YHETHOW 3aIiCH.

[Tonp30BaHNE HHPOPMALIMOHHBIMH PECYPCaMH PACIIMPSET BO3MOKHOCTH OCBOCHHS TEOPETUUECKOTO Kypca, BBIIOTHEHUS
CaMOCTOSATEIHHON paboTHL

[pakTnueckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHUE JICHCTBUIA, 00CYKIeHHE TPOOJIEM 110 OCHOBHBIM pasJiesiaM Kypca U
HaIpaBJICHbI

Ha yrIIyOJIeHHe N3ydeHHOTO TEOPETHYECKOTo MaTeprala 1 Ha MPHOOpETeHNe YMEHHIH 1 HABBIKOB.

CamocrostensHas paboTa CTYJeHTOB BKJIFOUAET OCBOCHHE TEOPETHIECKOTO MAaTepHaa, MOrOTOBKY K BBITOJHEHHIO 33 JaHIH
NPaKTHYECKUX 3aHATHH, U IOATOTOBKY K aTTECTALMH.

MeTtoanyeckre peKOMEHIAIMHU 110 OpTraHU3aluy 00pa30BaTeILHOTO TpoIiecca st 00ydeHHs WHBAHIOB U JIUI] C OTPpaHNYESHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

ITpu HEOOXOAUMOCTH POTPaMMa TUCIIUIUTHMHBI MOXKET OBITh aAaNTHPOBAHA ISl HHKITFO3UBHOTO OOYIESHHUS HMHBAIHUIOB H JIHII C
OTpPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI C YIETOM OCOOCHHOCTEH MX IMCUXO(PHU3NIECKOTO PA3BUTHS, WHANBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHICIHANBHBIX YCIOBHHA UX O0YUEHHUS.

IIpu HaNUYUU B TPYIIIE CTYACHTOB C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[0POBbSI BO3MOXKHO HCIIOJIb30BaTh aJalITHBHBIC
TEXHOJIOTHH.

JIJIs1 CTYICHTOB C OTPaHUYECHHBIM CITyXOM:

- HCIIOJIb30BAaHKE PA3HOOOPA3HBIX THIAKTUYECKIX MATEPHAIOB (KAPTOUKH, PUCYHKH, MHICbMEHHOE OIMCAHUE, CXCMBI U T.II.) KaK
MOMOIIb JIJIsl TOHUMaHHMS U PEIIeHHsI MOCTaBICHHOMN 3a1a4u;

- HCTIOJIb30BaHUE BUACOMATEPHUAIOB, KOTOPHIC TAIOT BO3MOXXHOCTD MOHATH TEMY 3aHSATHSI U OCYIIECTBUTH KOMMYHHKATHBHBIC
JIEUCTBUS;

- BBIIIOJIHCHHE MPOCKTHBIX 33JaHH 110 U3y4aeMbIM TEMaM.

JIJIs CTYICHTOB C OTpaHHMYCHHBIM 3PCHHUEM:

- HCTIOJIb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCIIPUSTHS Ha CIYX JIAaBAEMOM B HUX HH()OPMAIIHHU JIJISI TOCTIETYIONIETO e
00CYXKIeHNUS;




- UCIIOJIb30BaHUEC ayANOMATEPUAJIOB 110 U3Yy4a€EMBIM TEMaM, UMECIOIIUMCSA Ha Ka(benpe;
- UHANBUYaJIbHOC O6I.I_IGHI/IC C IpenoaBaTejieM 10 U3ydacMoMy MaTepualty;
- TBOPYCCKHUC 3a/IlaHU 110 U3YHa€MbIM TEMaM HJIN 110 JIMYHOMY KCJIaHUIO C YH€TOM MHTCPECOB 06yqaeMor0.




