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®opma 06ydeHust 32049Hast
OO0mast TpyIoeMKOCTh 18 3ET
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Jlexun 12 |12 (40 [40 |52 |52
IIpakTuyeckue 20 120 |20 (20
Koncynpranum 2 2 2 2
B ToM yucne B 20 (20 |20 |20
dhopme
MPAKT.MOJATOTOBKH
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KonraktHast pabora |12 |12 |62 |62 |74 |74
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Yacel Ha KOHTPOJIb 13 |13 |13 |13
Hroro 108 | 108 | 540 | 540 | 648 | 648




Pa3paboTunk mporpaMmst:
0.m.H., npo. xagedpwi, Bypmucmpos K.B.;kano. mexu. nayx, 3as. kageopou, Kpacasun A.B.
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COCTaBJICHA Ha OCHOBAaHHUHU yLIC6HOFO IJ1aHa:

CrenanbHocTb 21.05.04 TopHOe eno HanpaBiIeHHOCTh (TPOQHIIE) "DIEeKTPOX03SHUCTBO, MAIIIMHBI U 000PYI0BaHHE TOPHBIX
npeanpusaTun"
YTBEPAKIEHHOIO y4€HBIM coBETOM By3a 0T 20.10.2021 mpoTokos Ne 11.

T'ox Hauwana nogrorosku: 2022

Pabouas nmporpamma o00peHa Ha 3acefaHUU Kadeaps
Pa3padoTKH MeCTOPOKAeHHil M01e3HBIX HCKONMAaeMbIX



1. KOMIETEHI[IY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHMSI JUCIHUATLINHBI
(MOZY.JIS)

MK-10: Cnoco6eH BbINONMHATbL KOMMJIEKCHOe 060CHOBaHME TEXHONIONMA U MeXaHU3auun OTKPbITON
pa3paboTku pyAHbIX MECTOPOXAEHUIN None3HbIX UCKoNnaeMbIX

UMK-10.1: OueHnBaeT TEXHOMNOMMN N MEXaHU3ALMIO OTKPbITOM pa3paboTku pyaHbIX MECTOPOXAEHUI C NO3ULMIA UX
atphekTMBHOCTU N BesonacHoOCTU

WIMK-10.2: MpuMeHsieT KOMMIEKCHbIN Noaxoa npy 06ocHoBaHUKM B6e3onacHbIX U 3dEKTUBHBIX TEXHOMOMMI U
MeXaHM3auun OTKPbITON pa3paboTKM pyaHbIX MECTOPOXAEHNIA NOME3HbIX MCKOMaeMbIX

MK-11: CnocobeH pa3pabaTbiBaTb NpearioXXeHUs No UCNoNb30BaHUIO pe3epBoOB, NOBbLILWEHUIO
Npon3BOAUTENbHOCTU U CHUXEHUIO 3aTpaT, SKOHOMUU TEXHONOrMYEeCKUX MaTepuanoB U aHepropecypcoB
npu paspaboTke pyaHbIX MECTOPOXAEHUN NMONe3HbIX MCKONaeMbIX NoA3eMHbIM COCO60M

UMK-11.1: deMoHCTpUpyeT 3HaHWS OCHOBHbLIX HanpasneHni COBEPLLUEHCTBOBaHNS TEXHOMOMI OTKPbITLIX FOPHbIX
paboT, NOBbILLEHWUIO NMOSTHOTHI U KOMMITEKCHOrO UCMNOMb30BaHWSA MUHEpParbHbIX PECYPCOB

UMK-11.2: CnocobeH obocHoBbIBaThL M NpeanaraTe pauMoHanbHble TEXHONOMYECKME peLleHnst OTKPbITOM
pa3paboTku Mo NOBLILLEHWIO NMOMHOThI, KaYeCTBa U KOMMIIEKCHOro NCMONb30BaHNS PECYPCOB MECTOPOXAEHUN

MK-9: CnocobeH kK pa3paboTke U cornacoBaHMIO TEXHUYECKUX PELUEeHUIA U NPOEKTHOW AOKyMeHTauum B
obnacTn MexaHuKMU rPyHTOB U (PyHAAMEHTOB CTPOEHUIN OTKPbITbIX FOPHbIX paboT

WIMK-9.1: [leMOHCTpUpyeT 3HaHUS CBONCTB roOpHbIX NOpog, B npouecce npodeccMoHanbHON AeATeNnbHOCTH

UIMK-9.2: cnonb3yeT MeToabl U METOAUKN NPOrHO3MPOBAaHUS YCTOMYMBOCTUM FOPHbIX MOPOS, NpU aKCnyaTaumm
0B6BHEKTOB OTKPbITLIX FOPHBLIX pabdoT

WIMK-9.3: OcylecTBnsieT BbIGOP TEXHONOMMYECKMUX PELLEHWiA C y4ETOM METOAOB KOHTPOSS B 00/1acTV CTpoMTENbCTBa
1 3KcnnyaTauum o6beKTOB ropHOro NPoM3BOACTBa

B pe3ynbTaTe 0cBOEHUS AMCUMIJIMHBI (MOAYJIs1) 00Y4AIOUIUIiCS A0/KEH

1.1 |3narn:

1.1.1 [ MeTOaBI MOJIECTUPOBAHUS U ONTUMH3ALUY TAPAMETPOB TOPHBIX MPEATIPUATHI CUCTEMAMHU aBTOMAaTH3UPOBAHHOTO
IIPOEKTUPOBAHUS TOPHBIX PA0OT; MPAKTUKY MPHUMCHEHUS] MHTETPHPOBAHHBIX TEXHOIOTHYECKUX CHCTEM
9KCIITYaTallMOHHON Pa3BeIKH, JOOBIYH U IepepabOTKN IOJIE3HBIX HCKOIAEMbBIX TEXHUUECKIMH CPEACTBAMH C BEICOKHM
YPOBHEM aBTOMATU3ALUH YIIPABICHUS

1.2 | YmeTb:

1.2.1 | xeMOHCTpHUPOBATH HABBIKU Pa3pabOTKH IUITAHOB MEPOIIPUATHIA 110 PEATN3aNHU TEXHOJIOTHIECKOTO PErIaMeHTa MPOLECCOB
JIOOBIYM U TTepepabOTKU MOJIE3HBIX HCKOIAEMBIX; OCYIIECTBISITH BEIOOP CUCTEM Pa3pabOTKH MECTOPOKICHUHN U
000CHOBBIBATH UX APAMETPBI; 000CHOBBIBATH 3(P(PEKTUBHOCTD Peaan3aluyi IPOCKTHBIX PEIICHUH; BHEPSIT
aBTOMATH3HMPOBAHHBIC CHCTEMBI YIIPABICHHS IIPON3BOICTBOM; OCYIIECTBISATH BEIOOD M pacdeT MPOU3BOIUTEIEHOCTH
CPEeACTB MEXaHH3aLlUH, HCIOIb30BaTh aBTOMATH3UPOBAHHBIC U TUCTICTUYEPCKHUE CUCTEMBI YIPABICHUS TOPHBIM

MIPOU3BOJICTBOM
2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJISA)
Kon HaumeHoBaHue pa3/iesioB M TeM /BU/ 3aHATHUSI/ Cemectp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATHSA / Kypce 4acoB
Pazgen 1. Beenenne 0
1.1 OCHOBHbBIE TTApaMETPHI U 2 2 0

JJIEMEHTHI Kapbepa. TexHomornIecKkas
XapaKTEPUCTHKA TOPHBIX TIOPOJT
u MaccuBoB /JIex/

1.2 OCHOBHBIE TAPAMETPHI U AIIEMEHTHI Kaphepa. 2 16 0
TexHonorndyeckas XapakTepUCTHKA TOPHBIX IOPOJ U
maccuBoB /Cp/

Koz HanmeHoBaHMe pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB

Paznen 2. [loaroroBka nopoj K BbieMKe 0




2.1

TexHOI0rn4ecKre OCHOBBI
OypOBBIX paboT, BUIBI OypeHus,
OypoBbIe CTaHKH U OypoBOH
HHCTPYMEHT, TEXHIYECKast
CKOpOCTh OypeHUs U
MIPOU3BOIUTENBHOCTh CTaHKOB. IHUIIMMpOBaHUE U
TTOPSIIOK

B3PBIBAHUS CKBAKHUH, pacyeT
nacnopta bBP; onienka
pe3yIABTATOB B3PHIBA,
peryaupoBaHUE CTETICHA
JOpoOIieHus, pacyeT napaMeTpoB
pa3Baia, MEXaHU3aLUsI
3apspKaHus CKBAXHUH /JIek/

2.2

WuunuvpoBanue U NOpsoK
B3pBIBaHUS CKBAXKHUH, PACUET
nacnopta bBP; onenka
pE3yNbTaTOB B3phIBA,
peryjlupoBaHue CTEIEHU
JOpoOIieHus, pacdeT napamMeTpoB
pa3Bana, MEXaHU3aLUs
3apspKaHus cKBaXuH /Cp/

16

23

Pacuer mapameTpoB OypoB3phIBHEIX paboT. /I1p/

3

2.4

Pacuer mapameTpoB OypOB3pEIBHEIX padoT. /Cp/

3

20

Kona
3aHATHS

HaumenoBaHue pa3jesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.noar.
4acoB

IIpumeuyanue

Paznes 3. BoieMo4YHO-IIOTPY304HBIE PAGOTHI

3.1

Briemka u norpyska ropHbix

MOPOJ, TEXHO-TOTHYECKast

OIICHKA 9KCKaBaTOPOB

IUKJINYHOTO U HETPEPBIBHOTO

JEeUCTBUS: TUIIBI, MApPKH, 34001 MAIlIMH, pacyeT
IIPOU3BOU-TEIBHOCTH, 00IaCTH

MIPUMEHEHNS, acopT 32004

sKckaBaTopa. /Jlex/

32

Briemouno-norpy3ounsie pabotsi /Cp/

34

33

IMocTpoeHue macmopTa 32005 ¢
MIPUMEHEHHEM POrpaMMHOT0 Komruiekca /I1p/

34

BeIeMOUYHO-TPaHCTIOPTHPYIOIIIE MAIIMHBI, 00JIaCTH
TIPUMEHECHHS, PacdeT MPOU3BOIN-TEIILHOCTH.
Be3B3prIBHAS BbIEMKa FOPHBIX TOPOA B Kapbepax /JIex/

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUx 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Paznen 4. TpancnopTupoBaHue ropHoii Maccsl.
OtBajioobpasoBaHue

4.1

OtBaspHBIE PAOOTHI HA

kapbepax. OTBasioobpa3oBaHue

pu aBroTpancnopre. OTBanooOpazoBaHuE:
CTIOCOOBI ¥ MEXaHM3aIUL

YKJIQJIKH TIOPOJI, pacyeT
MIPOU3BOAUTEIILHOCTH

OTBaJIBHBIX YKCKaBaToOpoB /JIek/

4.2

OrtBanooOpa3oBaHuE U PEKYIbTUBALINS 3EMEIb,
HapYIIEHHBIX OTKPBITBIMU TOPHBIME paboTamu /Cp/

34




43

Kapsephble rpy3sl u

CPEeICTBa UX MEPEeMEILECHHS.

TexHonoruyeckas oLeHKa

BU/IOB KapbepHOTo TpaHcnopra. CaMoCTOATEIBHOE
ABTOMOOWIIBHBIN TPAHCIIOPT: U3YUEHUE
XapaKTepUCTHKA caMOCBaNIOB U yueOnoi ITK-2.1,
KapbepHBIX opor, oomeH 12 8/21 14,4 mutepatypsl.
VYerasii onpoc T1K-2.2,

MaIlIiH B 3a0051X ¥ Ha oTBanax, BemmonHenune [1K-2.3
OpraHu3alys IBIDKCHUS, KypCOBOTO

MIPOITYCKHAsl ¥ IPOBO3HAS MTPOEKTA

CHOCOOHOCTH JOPOT,

CTPOUTEJILCTBO U IKCIUTyaTaLlUs

KapbepHBIX fopor /JIex/

44

Pacuer mapameTpoB oTBasioodpazosanus /I1p/

3

Kopn
3aHATHS

HaumeHnoBaHue pa3iesoB U TeM /BU/ 3aHATHUSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4acoB

IIpumeuyanue

Pa3znen 5. CnennajibHble BHABI KAPLEPHOTO
TpaHCcHopTa

5.1

Iepememmenue nopon
KOHBeWepaMu, CKUIIOBOI
TPaHCIIOPT B Kapbepax,
TUAPaBIMYECKUI TPAaHCIOPT;
IpaBUTALMOHHBII KapbepHBIN
TPAHCIOPT; IOJBECHBIE
KaHaTHBIE JOPOTH; OalleHHbIE
9KCKaBaTOPbI ¥ KaOeNbHbIE
kpasbl. KoMOMHIpOBaHHBIH
TPaHCIIOPT: COYETAHNUE
aBTOMOOHIIBHOTO U
JKEJIE3HOJOPOXKHOTO,
AaBTOMOOHMIIBHOTO H
HKEJIE3HOJOPOXKHOTO BUJIOB
TPaHCIIOPTa C HAKJIOHHBIMU U
KPYTOHAKJIOHHBIMHA
KoHBeliepamu. Ileperpysounsie
yHKTHI /JIek/

52

CnenunanbHbIe BHIBI KapbepHOTO TpaHcnopTta /Cp/

3

35

53

/Komnc/

3

Kon
3aHATHS

HaumenoBaHue pa3aejioB 1 TEM /Bun 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Pa3znes 6. Teopusi BCKpbITHS

6.1

Kapbephbie

TPY30IOTOKH. BCekphITHE padounx
TOPU30HTOB KapbepoB. CHCTEMBI OTKPHITOH
pa3paboTku

MECTO-POKACHUN

/JTex/

2

6.2

OcHOBHBIE TapaMeTPHI U 2JIEMEHTHI Kapbepa. /Cp/

2

16

Kon
3aHATHS

HaumeHnoBaHue pa3aejioB M1 T€EM /BUp 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.noar.
94acoB

IIpumeuyanue

Paznen 7. Cucrembl pa3padoTKH M TEXHOJIOTHYECKHE
KOMILJICKCHI ITPH 0TpﬁﬁOTKPI TOPU3OHTAJBHBIX H
MOJIOTUX 3aJ1exeit

7.1

CucteMmsl pa3paboOTKH U

CTIOCOOBI BCKPBITHS
TOPU30HTAIBHBIX M TIOJIOTHX
3ajexeit. JKCKaBaTOPHO-OTBAILHEIC
TEXHOJIOTHYECKHUE

KOMIUTEKCHI. TeXHOIOrHIecKue
KOMIUIEKCHI C KOHCOJTBHBIMH
0TBaI000pa30BaATEISIMU U
TPaHCIIOPTHO-OTBAJILHBIMA
Moctamu /JIex/




7.2

TexHonmornyeckue KOMILIEKCHI IIPU OTPaOOTKI
TOPU3OHTAIBHBIX M TIOJIOTHX 3anexeii /Cp/

16

7.3

CkperniepHble,
OymbI03epHBIE U
THAPOMEXaHU3UPOBAHHBIC
KOMILICKCHI.
TpancnopTHbIe
TEXHOJIOTHYECKHE
KomIuieKkcsl /JIex/

7.4

CucteMsbl pa3paboOTKH U CIIOCOOBI BCKPBITUS
TOPU30HTAIBHBIX U MOJIOTUX 3anexe. /Cp/

32

7.5

BBI6paTI> OKCKaBaTop M OMPECACIUTD MapaMETPbl CUCTEMBI

paspaborku /IIp/

Kona
3aHATHS

HaumenoBaHue pa3jenoB u TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeyanue

Paznen 8. CriocoObI BCKPBITHS, CHCTEMBI Pa3padoTKu
M TEXHOJIOTHYECKHE KOMILIEKCHI MPH 0TPAGOTKH
KPYTONAJAI0UIUX MeCTOPOKAeHU |

8.1

Crnoco0b! BCKPBITHS TIpU
YIITyOOYHBIX CHCTEMAX
pa3zpabotku. TexHonornueckue
KOMIUIEKCHI TIPH
HKEIIC3HOIOPOIKHOM
TpaHcmopte. TexHonmornyeckue
KOMIUIEKCHI TIPH
aBTOMOOMIBHOM

TpaHCIopTe, IpU
KOHBEHEPHOM TPaHCIOPTE, IPH
KOMOHMHAIMN CPEJCTB
TpaHcIopTa

/JTex/

8.2

Croco0BbI BCKPBITHS, CUCTEMBI Pa3paboTKH U
TEXHOJIOTHIECKHE KOMIUIEKCHI IPH OTPAOOTKH
KpYTOIaaroIux MecToposkaenui /Cp/

69

8.3

OnpexnenuTts napamMeTpsl cUCTeMbI pa3padboTku /I1p/

8.4

Pacuer mapaMeTpoB yriyOOUHBIX CHCTEM OTKPBITOH
pa3paboTKu MecTopokaeHui /T1p/

Kon
3AHATUSA

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

p.moar.
4acoB

IIpumeuyanue

Paznen 9. IlnanupoBanne OTKPLITHIX TOPHBIX padoT




9.1

Opranuzanus paboT 1o
IJTaHUPOBAHUIO TOPHBIX
paboT. Marematnieckne
METOJIBI M TEXHUUECKHE
CpeACTBa MIIaHUPOBAHMUS.
ANTOpUTM peleHust
OCHOBHBIX 337124
IJ1aHupoBaHus. Meton
BapUAHTOB, aHATUTUYECKUI
merton. ['paduaeckuii u
rpadoaHATUTHYECKHIA
metopbl. [lepciekTuBHOE
IJIaHUPOBAHUE.
O0ocHOBaHNE MIEpHOAA U
COIEpKaHUSL
PEKOHCTPYKIMU UIIH
TEXHUYIECKOTO
niepeBoopyxeHus. OCHOBHBIE
HaIpaBIeHUs
PEKOHCTPYKIMU. AHaNN3
COBPEMEHHOTO COCTOSIHUS
u

BBIOOp 1€7eCO00Pa3HOTo
BapHaHTa PEKOHCTPYKIIHH.
Iopstmok mmaanposanust /JIex/

9.2

Opranmzanms paboT 10 MIaHHPOBAHUIO TOPHBIX
pabort. /Cp/

20

Kon
3aHATHS

HaumenoBanue pa3aesioB 1 TEM /BUn 3anATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Paznen 10.

10.1

Ob6ocHoBaHME
HapPaBICHUS Pa3BUTHS
TOPHBIX paboT npu
TIOCTOSIHHBIX

u

M3MEHSIOMNXCS KOHAUIUSAX U KOHBIOHKTYE.
IInanupoBanue

Pa3BUTHS TOPHBIX PabOT
npu GOpMHPOBaHNE

u

peleHue 3anay

0 3aMeHe

o0opynoBaHus

u

TEXHOJIOTHH,

0 TepexoJie Ha
KOMOHMHHUPOBAHHBIE CXEMBbI
TpaHCIopTa.

/JTex/

10.2

OCHOBHBIC HalPaBJICHNUS TUIAHUPOBAHUS PA3BUTHS
ropHBIX pabot /Cp/

12

10.3

[TnaHupoBaHHe MECSIHOMN MPOU3BOIUTEILHOCTH
akckaBatopa /TIp/




10.4

Tonosoe

mnaHupoBanue. Iopsgox
pa3paboTku

u

coryacoBaHus. AHaIu3
COCTOSIHHS TOPHBIX paboT
u

MexaHu3anun. Paspaborka
KaJIeHJapHOro MIaHa
JOOBIYHBIX, BCKPHIIIHBIX,
MTOJTOTOBUTENBHBIX

u

OTBaJIbHBIX PaboT.
Hopmuposanue

U pacyer

OTePh

1 pa3y0oXXHMBaHM,
MEpOIPUATHS 110 UX
CHIDKeHHIO /JIex/

10.5

IInannpoBaHue MeCIYHON IPOU3BOAUTEIBLHOCTH
OypoBoro cranka /TIp/

Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

IIp.moar.
4acoB

IIpumeyanue

Paznen 11. MeToabl pacuera rogoBoii
NMPOU3BOUTETHHOCTH TOPHO-TPAHCIIOPTHOTO
000py10BaHUS

Pacuer cmeHHOHI

u

roJI0BOM
TIPOHU3BOIUTEIEHOCTH
KOMIUIEKCOB TOPHOTO

u

TPaHCIIOPTHOTO
obopymoBanus. Pacuer
TOI0BOH OTpeOHOCTH
o0opynoBaHus

u

Matepuanos. ObecriedeHue
MIPOMYCKHOM CIOCOOHOCTH
Jopor

U myTeil.

Kanennaphslii mian

u

TOJIOBEIC OOBEMEI
PEeKyIBTUBAMOHHEIX padoT /JIex/

Hcnonp3oBanue
MHPOPMALIMOHHBIX
TEXHOJIOTUI

u

MOJICIUPOBAHMS TIPOLIECCOB
MIpY TUTAHUPOBAHUHU
Pa3BUTHS TOPHBIX PabOT
kapwepa /Cp/

22

11.3

OmnpeneneHne aMOPTH3AUH OCHOBHBIX (DOHIOB
Y MHAUBUIYaJbHBIX HOPM BeIpaboTkH /I1p/




11.4

Meps! 10 00eCeUeHUI0
Ka4yecTBa J0OBIBAEMBIX
TOJIE3HBIX HCKOTTACMBIX.
Pacuer ycpennenus
Ka4yecTBa MOJIC3HBIX
HCKOIMAaeMBIX

B 3a005X,

Tpy30n0TOKax, ckianax. HenenbHo
-CyTO4HOE

IUTaHUPOBAHUE.
Hcnonb3oBanue
MHPOPMALIMOHHBIX

TEXHO

-JIOTHH

u

MOJIETMPOBAHUS IIPOLIECCOB
TP TTAHUPOBAHUHT
Ppa3BUTHUS TOPHBIX PA0OT
kapbepa /Jlex/

Kopg
3aHATHS

HaumeHoBaHue pa3aeioB M1 T€EM /Bun 3anATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Pazgen 12. OcHOBHBIE MOHATHS FeOMEXaHUKH.

12.1

IIpenmer u cymHOCTh TeoOMeXaHUKH. OCHOBHEBIC
HanpasieHus u 3a1a4i. OOBEKT HCCIIEOBaHUS
M 001111 METOI0JIOTUS uccienoBaHuii. OCHOBEI
HanpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHHUS B
TOUKE CIJIOUIHOM cpenbl. Busbl CTpYKTYpHBIX
HEOJTHOPOAHOCTEH, MAaCCHBOB TOPHBIX IOPOI,
knaccudukarms. /Jlex/

12.2

Ipeamer u cymHocTh reoMmexaHuki. OCHOBHBIE
HarnpasieHus 1 3agadi. OOBEKT HCCIeI0BAaHNS B 00IIast
MeTO0IOTHUs uccnenoBanuid. /Cp/

16

Kona
3aHATHS

HaumeHoBaHue pa3aejioB 1 TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeyanue

Paznen 13. OcHoBHBIE CBOCTBA TOPHBIX MOPO/I.
EcTecTBeHHOE MOJIe HANPSKEHHIT MACCHBA TOPHBIX
nopon

13.1

Knaccudukamms oCHOBHBIX CBOMCTB TOPHBIX

MOPOJI, UCHIONB3yEMBIX B TEOMEXaHUKE.

[In0THOCTHBIE, MEXaHUYECKUE U TOPHOTEXHOIOTUUECKUE
cBoifctBa. Hampsok€HHOIEOPMIPOBAHHOE COCTOSHIE
BEpXHEH YacTu

3eMHOI1 Kopbl. [ paBUTallMOHHAs COCTaBIAIONIAS
ITOJTHOTO TEH30pa HANPsDKEHUH MaccuBa mopox /JIex/

13.2

OcHoBHBIE CcBOlCTBa FOpHBIX IOpoJ. EcTecTBEHHOE NOJIE
HaIpsDKEHUH MacchBa TOpHBIX opox /Cp/

16

Kopg
3aHATHS

HaumeHoBaHue pa3aeioB M1 T€EM /Bun 3anATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeyanue

Paznen 14. AHaauTHYECKHE METOAbI HCCJIeI0BAHMSA.
MarteMaTH4ecKHe MO/IeJIH MACCHBA FOPHBIX MOPO/I.

14.1

Mogenu CIIOMHON cpebl

- yupyras,

MJIaCTHYECKasi, BI3KOYIPyrasi, ypyro
IUIacTHYECKas, BI3KO

-yHpyro

-IIJIaCTHYECKAs.

Mopenu TUCKpETHBIX Cpef

- OoyHas u

HepapxXuyHo

-6mounas moxemu. OnpenencHne
HaIpsHKEHHO
-1e(hOpMHUPOBAHHOTO COCTOSIHUS
TIOPOJT BOKPYT TOPHOM BBIPAOOTKH.
/JTex/




14.2

AHaTUTHYECKUE METO/IbI UCCIICIOBAHUSL.
MaremaTHyecKie MOJIeIH MAacCHBa TOPHBIX
nopox. /Cp/

18

14.3

IMocTpoeHue macnopTa MPOYHOCTH TOPHBIX MOPOJ U
YCTaHOBJICHHE COCTOSHHE TOPHBIX mopo /TIp/

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.noar.
94acoB

IIpumeyanue

Paznen 15. /lepopmanusi MaccHBOB rOpHbBIX MOPO] NPH
OTKPBITOI pa3padoTke MeCTOPOKIEHUIH

15.1

@axTOpBL, OIPEACIIAIONIE IOBEACHHIE MacCHBA

TOPHBIX TIOPOJ] [IPH BEACHUH OTKPBITHIX TOPHBIX

paboT 3eMHOM MOBEPXHOCTHU. MI3MEeHeHne HaNPsHKCHHOTO
COCTOSTHHSI MacCHBa

TOPHBIX MTOPOJ NIPU BEJACHUH OTKPBITHIX TOPHBIX

pab6ot /Jlex/

15.2

Hebopmaiiysi MACCHBOB TOPHBIX TIOPOJL IIPH OTKPBITON
paspabotke MectopoxaeHuii /Cp/

16

Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4yacoB

IIpumeuyanue

Pa3nen 16. YcioBus npeneibHOro paBHOBECHS
MAacCHBA FOPHBIX MOPOJ B 0TKOCAX

16.1

VYcnoBus
MPEAETBHOTO
paBHOBECHS MacCHBa
TOPHBIX TOPOJ B
otkocax /Cp/

21

16.2

IIpu3ma BO3MOXKHOTO
0OpyIIeHus, BUIBI
TIOBEPXHOCTEN
CKOJIB)KEHUSL.
Koa¢umument 3amaca
ycToiunBoctH /Jlex/

16.3

Ioctpoenue HanbosEE BEPOSITHOM TUHUU
CKOJIBXKEHHUSI
Mp/

Kona
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BU]L 3aHATHUSI/

Cemectp
/ Kypc

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 17. UH:KeHepHBIE METOABI pacyeTa
YCTOHYMBOCTH OTKOCOB

17.1

MuxeHepHbIe METOIbI pacdeTa YCTOHYUBOCTH OTKOCOB
PacueT ycToiunBOCTH OTHOPOAHOTO OTKOCA METOI0M
anre6panveckoro CIOKEHHs CHUIL.

Y CTONUNBOCTE OTKOCOB, HArPY)KEHHBIX BECOM TSKEIIOT0
o0opymoBaHus

Pacuer ycToH4MBOCTH OTKOCA, CIIOKEHHOTO CIa0BIMH
BOJIOHACBHIIIIEHHBIMU TOPHBIMU TIOPOaMHU

TJIMHUCTOTO COCTAaBA.

/JTex/

17.2

MuxeHepHble METOBI pacyeTa yCTOMYMBOCTU
otkocoB /Cp/

16

17.3

MoenpoBaHie reOMEXaHHUECKUX MPOLIECCOB. MeTobI
)5

Cpe/ICTBa KOHTPOJIS

MEXaHNYCCKOI'0 COCTOAHUA MAaCCHBa TOPHBIX MMOPOJ IIpU
BEJICHUH OTKPBITHIX

ropHBIX padot /Cp/

16

17.4

Pacuer ycTol4MBOCTH OJJHOPOIHOTO OTKOCA
METOJIaMH aJIre0panyeckoro CI0KEHHs CHI U
MHoOTOyrojabHuKa cui /T1p/

Kon
3AHATUSA

HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Pazpnen 18. bezonacHOCTb IKCILIYaTAllMU ONACHBIX
MPON3BOJCTBEHHBIX 00HEKTOB




18.1

Be3onacHOCTh SKCIUTyaTallul OTACHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOB.
OcCHOBHEBIE nosioxxeHns1. [ocynapcTBeHHAs ITOJHUT
00JIaCTH TPOMBIIIICHHON 0€30MacHOCTH.
Kareropuposanue. O6s13aHHOCTH
OpraHu3aluy 1o obecreueHnIo
TpeboBaHM TPOMBIIIIIEHHOH O6e3omacHocTH. [ToaroToBKa
u arrectanus paboTHUKOB. [Ipon3BOACTBEHHBII
KOHTPOJIb cobmoeHus TpeOoBaHMt
MIPOMBIIIICHHOH 0€30IacHOCTH.
Unentndukanus. Ceprudukanns. Texaundgeckoe
paccienoBaHle IPUYUH aBapuii
HMHIUAEHTOB. PaccrienoBanye 1 yueT HECHaCTHBIX
ciydaeB. Perucrpanms B
TOCyZapCTBEHHOM  peectpe. JIumeH3uposaHue
JEeATeNbHOCTH.
O0s3aTeNbpHOE CTPaXOBaHNE
OTBETCTBEHHOCTH 3a
MIPUYUHEHUE Bpezna. PazpaboTka
JeKIIapalui IPOMBIIITIEHHOI
6e3omacHOCTH. OKcrnepTr3a MPOMBIIUICHHON
6e3omacHOCTH.
denepanbHbINA
OTBETCTBEHHOCTD

HaI30p.
3a HapyIIeHUEe

18.2

Be3onacHoCTh KCIUTyaTaI[MK OMACHBIX
IIPOU3BOICTBEHHBIX 00BeKTOB /Cp/

20

Kona
3aHATHS

HaumeHoBaHue pa3aejioB U TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeyanue

Paznen 19. Texnuka 6e30nacHOCTH NPH BeeHUHT
TOPHBIX Pa0OT OTKPBITHIM CIIOCOO0M U
nepepadorke MOJIE3HBIX HCKOMAeMbIX

19.1

O6ume  TpeGoBaHUS 0€30MACHOCTH K 0OBEKTaM
TOPHOTO TPOM3BOICTBA MPH MPOCKTHPOBAHHH,
CTPOHTEIILCTBE U
IKCILTyaTaluH TOPHBIX paboT.
[Ipu4uHBI IPOU3BOIACTBEHHOTO TPABMAaTHU3Ma Ha
OTKPBITBIX TOPHBIX

pabotax. [Ipon3BOACTBEHHEIC

BPEIHOCTH Kak [pU4uHa
podecCHOHANBHBIX 3a00eBaHul. Mepbl 60pBOBI
c MIPOU3BOJICTBEHHBIMI HECYACTHBIMH

CITydasiMU M TIPOU3BOCTBEHHBIMH 3a00JICBaHUAMI.
TpeOGoBanus

o 60pboe c




19.2

IIpaBuna 6e30macHOCTH NPU BEJCHUH TOPHBIX PabOT
OTKPBITBIM criocobom. [IpaBuina
0€301acHOCTH MTPUMEHCHHUS TOPHBIX MAllWH H

MCXaHU3MOB Ha OTKpI)ITLIX FOpHI)IX pa60Tax.
O6uue

MpaBuiIa
0e301acHoI

3KCHHyaTaHI/II/I
TOPHBIX

MalllnuH nu MCXaHU3MOB.

[paBuna 6e3omacHOCTH NpH paboTe OYPOBBIX CTAHKOB.
VYcaosus

6e3omacHoi
paboTbl  3KCKaBaTopoB. TpeOOBaHUS K IKCILTyaTaIlH
TEXHOJIOTUYECKOT0 ’KEIEe3HOJOPOKHOTO TPAHCIIOPTA.
TpeboBaHuUs K IKCILTYaTALHH TEXHOIOTHYECKOTO
AaBTOMOOMIIBHOTO TpaHcTopTa. TpeboBaHUS K
9KCIUTyaTalliH HETIPEPHIBHOTO TEXHOJIOTHIECKOTO
TpaHCIopTa.
KomMOuHMpoBaHHBIN TpaHCIIOPT |
IUKJINIHO-TIOTOYHAST TEXHOJIOTHSI. TpeboBanus
6e301acHOro 0TBaI000pa30BaHNUS.
TpeboBanus 0e30MacHOCTH MPU

pabote
BCIIOMOTATENBHBIX MalIiH. TpeOoBaHMs K MEXaHU3AINH
ropHBIX paboT. TpeboBanus 6€30MaCHOCTH K pa3padoTKe
MECTOPOXKICHUH AparaMy U IUIaBy9UMH 3eMCHAPSIIAMU.
TpeboBaHus 6€30MaCHOCTH K pa3paboTke
MECTOPOXKICHUI IPUPOJHOIO KAMHS U IOBAPEHHOU

COJIH.




19.3

TpeboBanust Oe3omacHOCTH npu
nepepaboTke MOJIE3HBIX MCKOITAeMBbIX.
TpeboBaHMA OE30IIACHOCTH TIPH PHEMKE PYIBI H
LINXTOBBIX MarepHainoB. TpeboBaHus 6€30MaCHOCTH K
BEJICHHUIO TMPOILIECCOB IPOOJICHHS, H3MEIbUCHUS U
KIaccuduKanum.
TpeGoBanus 0€30MACHOCTH K BEACHHIO
(roTanum,

MarHUTHOW Cemapalfi U 3JEKTPUICCKUX
METOJIOB nepepaboTKu.
TpeboBaHus 6€30MaCHOCTH K MepepadOTKe CEPHBIX PYII.
TpebGoBanus 6€30MaCHOCTH K BEACHUIO
PaJHOMETPUYECKHX, PCHTTCHOJIIOMUHECIICHTHEIX U

JIMOKOCTHBIX

METO/I0B
nepepadoTKu

TIPOIIECCOB

pyx. TpeboBanus
6e301macHOCTH K
BE/ICHHIO
MPOLIECCOB CTYIICHUS, 00C3BOKMBAaHUS U
CYIIKE.
TpeboBanust 6€30MaCHOCTH K BEACHHIO
KYYHOTO BBIIICTaYMBAHUS 1 TUAPOMETAIUTYPTHUCCKUX
TIPOIIECCOB.
TpeboBanus
0e3omacHOCTH
npu
nepepaboTKe 30JI0TOCOICPIKAIINX PY/ 1 TIECKOB.
TpeboBanus K
IKCIUTyaTalluH
peareHTHBIX
OTJIeJICHUH u
CKJIaZoB pearcHToB. TpeOoBaHus K
9KCIUTyaTalliH arlIoOMepalliOHHbBIX, 00’KUTOBBIX H
CYIIMJIBHBIX OTHeNeHni. TpeboBaHus K
IKCILTyaTalluH
CKJIaZIOB
pynel,
aroMepara,
HEePYIHBIX
MarepuanoB. TpeOOBaHUS paAUAllMOHHOMN
6e3omacHOCTH

KOHIIEHTpATa,
OKaThbIIIeH u

pu

19.4

M3yueHue niaHOB JUKBUIAIMY aBapuil U
COCTaBJICHHE PEIIaMEHTa BE/ICHUS CIIacaTelbHbIX
paboT [t pa3HBIX BUAOB aBapuii /Cp/

54

19.5

H3ydyeHune ycTpoiicTBa M IPUHIIHAIIA paOOTHI
pecrnmparopa, camocracaTeneii, anmapara
HCKyCCTBEHHOTO Jbixanust /TIp/

Kon
3AHATUSA

HaunmenoBaHue pa3iesioB U TeM /BH/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4yacoB

IIpumeuanne

Paznen 20. 'opHocnacaTenbHoOe JeJ10.

20.1

Oprazu3zans ropHOCIIacaTeNnbHOro aAeia B Poccun.
Pa3zHOBUIHOCTH aBapuil pU OTKPBITOH pa3paboTke
MECTOPOXKIECHUH MONEe3HbIX HCKomaeMbIX. CTPyKTypa U
3a]1a4i BOEHU3HPOBAHHBIX TOPHOCIIACATENbHBIX YACTEH.
IInan nukBuganuu aBapuil. Ero Ha3HaueHue u
CofIepKaHUe.

Pexxumbl paboT Ipu CrlaCeHUH 3aCTUTHYTBIX aBapUe
monei. [IpaBuia BeeHUs! TOPHOCTIACATENBHBIX padoT.
JlelicTBUs BOCHU3UPOBAaHHBIX TOPHOCNACATEIbHBIX
yacred

NIpY JIMKBUJALIMU aBAPH, X KOOpAUHALMS. DBaKyalus
3aCTUTHYTBIX aBapueil IoAel U okazaHue IepBOr
oMo /JIex/




20.2

IoprocmacarensHoe aemno. /Cp/

| 3

|26| 0

3.0IEHKA KAYECTBA PEAJIM3ALIUN JUCIUITJIMHBI (MOAY JIS)

3.1. Texkymuii KOHTPOJIb

@DOopMBI U BUABI TEKYILETO KOHTPOIIS O AUCLHIUIMHE, BUIbI 38 JaHU, KPUTEPHU UX OLICHUBAHMUS, pacrpeaecHue Oa/UIoB [0 BUAAM
Tekyiero koutposs B BPC (ipu ucrnonbp30BaHuH) pa3pabaThiBAIOTCS MMPEojaBaTesieM JUCHHUIUTHHBI C YIETOM e€ ClielU(pUKH U
JIOBOJISITCS JI0 CBEJICHHS 00yJarolInXcsl Ha IEPBOM y4eOHOM 3aHSTHH.
Texkymmit KOHTPOJIB YCIIEBAEMOCTH OCYILECTBIACTCS MPEMoAaBaTeIeM JUCHHILUTHHBI B paMKaX KOHTAaKTHOU paboThI U
CaMOCTOSTEIEHON PaboThl 00yJarOIIHXCS.
Bo3MoHBI pazinnyHbie GOPMbI IPOBEACHHS TEKYIIEH aTTeCTA[MK: YCTHBINA OTBET, MUChbMEHHBII OTBET, KOMITBIOTEPHOE
TECTUPOBAHHE, BHIIOTHEHHE MIPAKTUYECKOTO 3a1aHNS B MIEKTPOHHOH nHpopManunoHHO-00pa3zoBaTensHol cpene (QMOC).
1 pUKCHpOBaHUS PE3YNIBTATOB TEKYIIEr0 KOHTPOJIS MOXKET Henoib30Bathest DMOC.

3.2. [IpomMe:xyTOUHAS aTTECTAIUS

ITpomerxyTouHas aTTecTanus 1o AUCHMILIMHE TPOBOJUTCS C UCIONB30BaHHEM BONPOCOB U 3aJaHUH U3 KOMIUIEKTa OLEHOYHBIX
MmarepuanoB (KOM) mo aucnmruimee.
OrmeHka c(OpMHUPOBAHHOCTH KOMIICTEHIINH (JAaCTH KOMIIETCHINN) OCYIIECTBIICTCS HA OCHOBE OICHKU:
3HAHMEBBIX PE3YyIbTaTOB — MPOBEPSIOTCA Uepe3 TECTOBbIE 3aJaHHs C BHIOOPOM OJHOTO MM HECKONBKUX IMPaBUIIBHBIX
OTBETOB, a TAKIKE YePe3 YCTHBII MIIN MUCbMEHHBIN OTBET HA TEOPETUUECKUE BOIIPOCHI;
YMEHUH W BIIaJICHUN — MTPOBEPSIOTCS Yepe3 BBIIIOIHEHNE MPAKTHYECKUX, JTa00PaTOPHBIX MM MPOSKTHBIX 3aJaHUH, a
TaKKe Yepe3 pelIeHne THIIOBBIX PO eCcCHOHATBHBIX 3a/1a4.

Kputepnu onieHuBaHUs TEOPETHYECKUX BOIIPOCOB U TECTOBBIX 3aJaHHII:
«omn4HO» — 90—-100% npaBUIIBHBIX OTBETOB;

«xopoo» — 76-89% npaBUIILHBIX OTBETOB;

«yHOBIETBOPHUTENBHO» — 60—75% MpaBUIBHEIX OTBETOB;
«HEYJIOBIETBOPUTENIBHO» — MeHee 60% MpaBUIBHBIX OTBETOB;
«3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

«He3auTeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

Kputepuu onieHuBaHUs MpaKTHYECKUX (IPaKTUKO-OPHEHTUPOBAHHBIX) 3a/JaHuil:
«OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IOJHOCTHIO, O€3 OIMOOK U HENOYETOB; MPOJAEMOHCTPUPOBAHO CBOOOIHOE BIIaJICHUE
MaTepraIoM, yMEeHHE IPUMCHATh 3HAHHUS B CTAHAAPTHBIX X HECTAHAAPTHBIX CUTYallHsX;
«XOPpOIIO» — 3alaHKe BBINOIHEHO MOIHOCTBIO, JOMYyIIEHB! He Ooliee 0JHONM Herpy0oil omIMOKH MIH OJHOTO-IBYX
HE0YETOB,;
«YHOBIICTBOPHUTEIIFHO» — 3aJJaHNE BBHIIIOIHCHO HE MEHEe 4eM Ha 2/3; MOMyIIeHB OJHa Tpydast WIN J(Be-TPH HeTpyObIe
OLTMOKH, HO 00IIast IOTHKA PELICHHs COXPaHEeHa;
«HEYIOBJIETBOPUTEIBHOY» — 33laHHE BBHIIOJHEHO MEHEE YeM Ha 2/3; JOIyIIeHbl IpyOble OLIMOKH, CBUCTENILCTBYIOIINE O
HETIOHUMAaHHH CYTH 33aHHS MIH OTCYTCTBUY HEOOXOIMMBIX YMEHHI;
«3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;
«HEe3auTeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

O

O

Ooooooo

O
U
U
U
U

O
O6mme

ITOJIOKCHUA

Bo3MoHBI paznnyHbie GOPMbI IPOBEICHHS TPOMEKYTOUHOI aTTECTALMU: YCTHBIA OTBET, MHCbMEHHBII OTBET, KOMITBIOTEPHOE
TECTHUPOBAHME, BEIIIOTHEHHE MIPAKTUUECKOTO 3a1aHNs B MIEKTPOHHOH nH(popManuoHHO-00pa3zoBaTensHol cpeae (AMOC).
Kaskzip1it 00ydaronuiics moay4aeT yHUKaIbHbIA BapUaHT 3alaHui, ch)OPMHUPOBAHHBIIT N3 KOMIUIEKTa OLICHOYHBIX MaTepHAJIOB.
HroroBasi olieHKa BBICTABISIETCS C YYETOM KaK TEKYIIEro KOHTPOIIs (IPH HAIMYUH), TAK U PE3YJIbTATOB IPOMEKYTOUHOM
aTTeCTaIHu.
KommiekTsl OLleHOYHBIX MaTepHalioB pa3pabaTeiBaloTcs Ha Kadeape U cooTBeTcTBYIOT TpeboBanusaM OIOC BO, cogeprkanuio
paboueii mporpaMMbl 1 HHANKATOPaM KOMIIETEHINH B 4acTH, ()OPMHUPYEMOI B paMKax AUCIUILINHBL

4. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHAIIJIMHBI (MOAY JISA)

4.1. Pexomenayemasi iuTepaTypa

4.1.1. OcHoBHasl TUTEpPaTypa

ABTOpLI, COCTaBUTECIIN

3arnasue

UsnarenscTBO, 1O

On.anpec

JI1.1 | Epmonaes B. A. OCHOBBI TOPHOTO JieNa (OTKPBITHIE TOPHBIC Kemeposo: Kys['TY http://e.lanbook.com/b
paboThI) nmenn T.D. ooks/element.php?
T'op6auesa, 2012 pll 1d=69426

JI1.2 [Bboposkos 0. A., OCHOBBI TOPHOTO JIeNa Canxt-Ilerepbypr: https://e.lanbook.com/
Hpobanenko B. IT., Jlanb, 2021 book/173101
Pe6pukos 1. H.

4.1.2. lonoJiIHUTEIbHAA JIUTEPATYpa

ABTOpBI, COCTaBUTENIN 3ariaBue WznatenscTBo, rox On.aapec

JI2.1 | bproxoserkwuii O. C., OCHOBBI TOPHOTO JIeNIa: yaeOHOe mocodune Canxkr-ITetepOypr: https://e.lanbook.com/
Wmnsixun C. B., Jlans, 2019 book/117712

Kapmukos A. I1,
Smmn B. I1L



http://e.lanbook.com/books/element.php?pl1_id=69426
https://e.lanbook.com/book/173101
https://e.lanbook.com/book/117712

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI On.aapec

JI2.2 [Topomanuenko B. M., | OcHOBBI TopHOTO Jena Mocksa: ['opHas https://e.lanbook.com/
Hmutpues A. I1. kHura, 2016 book/101753

4.2.1 llepeveHs JNIEH3NOHHOTO H CBOOOTHO PACIIPOCTPAHAEMOI0 MPOTPAMMHOTO 0GecIedeHUust

Kommnekr JIMIOCH3HUOHHOT'O 1 CB060,I[HO pacuopocCcTpaHsiCeMOro ImmporpaMMHOI0 O6€CHC‘1€HI/I}I, B TOM YHUCJIC OTCUYECTBCHHOI'O
MMPOU3BOACTBA, KOTOPBIM obecrieyeH YHUBEPCHUTCT:

1. Onepaunonnas cucrema Microsoft Windows (Bepcun, nognepxusaembie TY YITMK) uiin oTedecTBEHHbBIE ONEPalMOHHBIE
cHcTeMBl Ha 06a3e Linux, cooTBeTCTByIOIINE TPeOOBaHUSIM HH(POPMAIIMOHHON 0€30MaCHOCTH M MOAICP)KUBAEMBbIC HHPPACTPYKTYPOit
YHHBEPCHUTETA.

2. ArtuBupyc Kacnepckoro (IuiieH3upoBaHHOE aHTUBHPYCHOE pelieHue, nmpuMersemMoe B UT-uadpacTpykType yHHBEpCUTETA).
3. CpencTBa ceteBoii 6e3omacHOCTH U GrtbTparmu Tpaduka SkyDNS.

4. O¢ucHoe nporpaMMHoe obecrieueHue cemerictBa Microsoft mimm coBMecTUMBIH oducHbIi TakeT («P7-Oducy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, 3IEKTPOHHBIMH TaOIHIIAMH, TPE3CHTAIIMH 1 0a30BBIMH
(hopmaramu oOMeHa.

5. Bpaysepsbl 1 cpecTBa mocTtyna k Bed-pecypcam (Suaekc.bpayszep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padboTy ¢ DMOC, 6nbImoTeYHbIMU 1 00pa30BaTEILHBIME OHJIAWH-TIATGOPMaMHU, C YCTAHOBICHHBIMH
ceptu¢ukaramu Munlludpsr PO.

6. CpenctBa paboThI C apxuBaMu U (GailiioBoii cucteMoit (Harnpumep, 7-Zip, WinRAR wnitn BCTpOEHHBIE CPEeICTBA OMEPALHOHHON
CHUCTEMBI).

7. Cpenctsa mpocmotpa u 00padbotku PDF-nokymenToB Adobe Acrobat Reader, nimm Bctpoennsie cpenctsa OC.

8. I'paduueckuii pegakrop Paint. NET umu ero xpoccmnardopmenssie ananoru (GIMP u np).

9. Texcroserii penakTop Visual Studio Code i coBMECTHMBIE KPOCCIDIAT(OPMEHHBIE PEHICHUS ¢ OTKPBITHIM UCXOIHBIM KOJIOM.

4.2.1.1 | ITUC I'eomuxkc - I'eonorus

4.2.1.2 | ITUC I'eomuxkc - MoaenupoBaHe B3PHIBOB

4.2.1.3 | KOMITJIEKC CREDO s BY3oB-Maiingppeiim TEXHOJIOTM A

4.2.1.4 | ITUC I'eomuxc - GBP
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5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIMITJIMHBI (MO Y JIA)

5.1 O0mas xapakTepUCTUKA Y4eOHBIX ayAUTOPHIi U HHBIX MOMeEIIEeHU

JucuuruinHa (MOIyib, IPAKTUKA) Peau3yeTcs B yUeOHbIX ayAUTOPHUSIX I IPOBEICHHUS yIeOHbIX 3aHATHI, OCHAILIEHHBIX
000pYIOBaHUEM M TEXHUUECKUMHE CPEJICTBAMH OOYdCHUSI.

Y4eOHble ayAUTOPUH ISl TIPOBEICHNUS 3aHATHH JIEKITHOHHOTO THUTIA YKOMITIEKTOBAHEI YIeOHOH MEOENbI0 M TEXHHYECKIMU
cpeacTBaMu 00ydeHus: MylIbTUMeInITHOE 000pyI0BaHKE ATl IPEeJOCTaBIeHHs yieOHOI nH(pOopMaLuU ayIUTOPUH (CTalMOHAPHOE
WJIM TIEPEHOCHOE) M (ITpH HEOOXOAMMOCTH) 3BYKOYCHIIMBaroIIee 000py0BaHuE (CTAllMOHAPHOE WIIH MTEPEHOCHOE).

YdeOHble ayAUTOPUH IS TIPOBEICHNUS PAKTHUECKUX 3aHATHI, B TOM YHCIIE CEMHHAPCKOTO TUIIA, TPYITIOBBIX U HHIMBHYaJTbHBIX
KOHCYJBTAIMH, TEKYILIETO KOHTPOJISA U MMPOMEXKYTOYHOM aTTeCTallii YKOMIUIEKTOBAHbI yI€O0HOI MeOebI0 U TEXHUIECKUMHU
cpelcTBaMu 00ydeHUs: MYJIbTUMEAMIHOE 000pyIOBaHKE (CTAIlMOHAPHOE WITK TIEPEHOCHOE) U (TIpH HEOOXOIMMOCTH)
3BYKOYCHJIMBalOIIee 000pyIoBaHue (CTallHOHAPHOE WIIH TIEPEHOCHOE).

ITomemenne I CaMOCTOSTENFHON pabOTHI OCHAIIIEHO KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOKHOCTBIO TIOJKITIOYSHHS K CETH
"UnTepHer" 1 00ecredeHneM JOCTYIa B SJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEay.

AKTyaJbHBIC CBE/ICHHS O HATMYAU 000PYIOBAHHBIX Y4COHBIX KAOMHETOB M OOBEKTOB [UIS IPOBEICHHUS MTPAKTHYCCKUX 3aHATHI
TIPE/ICTaBIICHBI B CIIEIIHAIBHOM pa3zene «CreneHns 06 o0pa3oBaTesbHOI OpraHn3anum oQUIHAIFHOTO CaliTa YHUBEPCHTETA.

5.2 IlepeyeHb cnenUATH3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PAaTOPHBLIM 000pPYy10BaHHEM (3AI0JIHAETCS IPH
HEe00X0IMMOCTH)

Ayn. Ne Hasnauenue OcHarieHue

Jlabopatopust [eomorun, reone3uu
U MapKuehaepuu obecreynBaeTt
BBITIOJTHEHHE TpeboBaHMHA K
003 IPaKTHYECKOMY OOYYECHHIO IIpH
MOATOTOBKM  CIICLMAJIMCTOB B
00JacTd TOA3EMHON pa3pabOTKH
PYZIHBIX MECTOPOXKICHUH.

VYueOusle Mecta (CTONBI W CTYnbs). Pabouee MecTo mpemoiaBaTems.
Komnberorep ¢ npocrynom B uHTepHeT. IIpoekTop ¢ MOTOpPH30BaHHBIM
skpaHoM. TeomonuTel, WTAaTUBBI, peiiku, Bexu. Husenupwl. Taxeomerp.
JansHomep nazepusiii. Komneknuu Munepanos. Komnexknust mkana Mooca.
Komnexuusa wmopenu xpucramwioB. Tperep. Ksagpokxonrep. Mukpockor.
Ctena MOAENUPOBAHUS BBITYCKA PY/IBI.
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Komnexuust MHUHEPAJIOB H TOPHBIX

opoJ MMO3BOJISICT HU3y4aTh
BEIIECTBEHHBIN COCTaB Henp
3emiy, CBOMCTBa MOJIE3HBIX

HCKOMaeMBIX U BMEIIAIOIINX
1OpOJ; AaHAIU3UPOBATH CTPOCHUE,
XUMUYECKUH M MUHEPAJIbHBINA
COCTaB 3€MHOM KOpBI, ONPENENATH
OCOOCHHOCTH W TE€HETHYECKHe
TUMBl MECTOPOXKICHUH MOJIE3HBIX
HCKOMAEMBbIX IIPH PpEIICHUH 3a1ad
[0  KOMIUIEKCHOMY  OCBOCHMIO

MECTOPOXKICHUH.
ITpumenenune reoe3uYeCcKoro
000pynoBaHUs MO3BOJISIET

CTylIeHTaM B Tpolecce OOydeHHs
MOJIyYUTh HAaBBIKH  BBIIOJHEHHMS
OCHOBHBIX  T'€O/IE3MYECKHX u
MapKIIeHIepCKuX pabot
(TpOM3BOACTBO  TOMOTPA)UIECKIX
CHEMOK, TOPH30HTAJIbHAS u
BepTUKalbHAas  CbEeMKa  TOPHBIX
BBIPA0OTOK,  pEIIeHHE THIOBBIX
MapKIIeHIepcKux  3a4ad)  IIpH

O3 MHO pa3paboTke
MECTOPOKICHUI IH.
Jlabopatoproe obopymoBaHue

TMO3BOJIAACT HU3YYUTH COBPEMCHHLIC
U TEpCHEKTUBHbIE  TEXHOJIOTHH,
MEXaHM3ALUI0 W OpraHHU3aINIo
TIIPOU3BOJACTBECHHBIX TIPO1IECCOB
IpU TPOXOJKH TOPHBIX BBIPAOOTOK,
paspylmeHun TOPHBIX nopoz,
BBIIYCKE TOPHOW Macchl 4epe3
BBIITYCKHBIC OTBEpPCTUS,
nojJepKaHuN YCTOHYMBOCTH
TOPHBIX BEIPAOOTOK KPETBIO.

B mabopatopum TpemycMOTPEHO
oOydeHHe CTyIeHTOB pabore B
FeOHH(I)OpMaHI/IOHHHX CUCTEMAX C
HCTIONI30BAaHUEM  COBPEMEHHOTO

MIPOrPaMMHOTO obecnieyeHus,
MO3BOJISTIONICE paspabaTbIBaTh
MIPOEKTHEIC WHHOBAI[OHHBIE

pemenusa 1o HO6I>I‘IC TBEPABIX
ITOJIC3HBIX HCKOIIACMBIX.

018

Jlabopatopus Hudpossix
TEXHOJIOTUi pa3paboTku
MECTOPOXKICHHHA

Jlabopatopus HTPM

npeqHa3HayeHa  Aus  oOydeHus
TOPHBIX HMHXXCHEPOB MPUMEHEHHIO
COBPEMEHHBIX TU(PPOBBIX
TEXHOJOTMH B 00mgacTH HOOBIYM
TBEPABIX MOJIE3HBIX HCKOMACMBIX.
TopHO-TeoornyecKme

nH(pOpPMAIIHOHHEIE CHCTEMBI
(ITUC) mnosBossitoT pas3paborats
KOMIUICKCHOE perieHue UL
MOJIETTUPOBAHUS 00BEKTOB
TOpHOI00BIBAIOIIEH

MPOMBIILICHHOCTH,

OXBaTHIBAIOIIICE BECh
MPOW3BOJCTBEHHBI ~ IMKI:  OT

reoJIoropa3sBeikKu u TPEXMEPHOTO
MOJACIHUPOBAHUS OO0 KOHTPOJA Ha[

YueOHple Mecta (CTONBI W CTynmbsl). Pabodee MecTo TpermomaBaTels.
Komnetorep ¢ pmoctymoM B HMHTEpHET. VIHTEpakTUBHBIA  KOMILIEKC
TEACHTOUCH 7.0 86. Komnstotrep SOFTLINE CORE 17/64GB/2TB.




TOPHBIM IMPONU3BOACTBOM,
TUTAaHAPOBAaHU S n yupaBJICHUS

JIaHHBIMHU (MopmenupoBaHUe
MECTOPOKIEHHUM; OLEHKa 3aIacsl
MapKuieiepckue paboThI

MPOEKTUPOBAHWE TOPHBIX  pabor
aBTOMaTH3alusl OTYETHOCTH)
I'eomexanuueckoe MOAEIMPOBAHUE
3TO cucremMa KOHEYHO-
3JIEMEHTHOTO aHaJm3a,
ucrnonb3yeMasl Uil peuieHust 3aaad
TEOMEXaHUKH W  IUIAHUPOBAHHS
ropusix  pabot. IlpencraBmsier
co00lf  MakeT BBIYUCIUTEIBLHBIX
IIpOrpaMm JUIst KOHEYHO-
3JIEMEHTHOIO pacd€ra HamnpsyKEHHO
-1e(OPMHUPOBAHHOTO COCTOSIHUS
COOpY)KCHHUIl,  (YHAaMCHTOB W
MacCHBOB TOPHBIX MTOPOJI.
IIporpammusle MIPOLYKTBI o

MOJIETTUPOBAHUIO BO3yIIHON
cpeasl PYIHUKOB MO3BOJISIET
MIPOEKTHUPOBATH CHCTEMBI
BEHTWIAINY, BO3AYXOIOJATOTOBKI
u KOHJULUOHUPOBAHUS
TOPHOMOOBIBAIONINX TPEANPUATHIA,
(IpoexTHpoBaHHE CUCTEMBI
BEHTWJIAINU u

BO3JIyXOMOJATOTOBKH;  BBINOJHEHHE
pacyeToB KOJIMYECTBA BO3JyXa s
IIPOBETPUBAHUS PYIHHKA;
pa3paboTka TJIaHA MEpONPHATHH
[0 JIOKaJW3aluM M JIMKBUAALUN
HOCHEICTBUM  aBapuM;  aHaIu3

TEXHUYECKUX pelieHui
IIPOBETPHUBAHMS paOOYHX 30H)

TopHsIe TUTAHUPOBIITUKA B
COBPEMEHHOM MHpe 3TO
mporpaMMHOe  OOecCIieYeHHe s
TOpHOI00BIBArOIICH oTpaciy,

KOTOpOe TIOJIICPIKABACT BECH
mpotece oT pa3BeaKu 1o
mpousBojcTBa. OHHM  Tpeiyaract
WHCTPYMEHTBI JUIS TUIAHHPOBaHUS,

MPOCKTUPOBAHHS, COCTAaBJICHHS
rpadMKOB U ONTHMH3AIMU TOPHBIX
paboT.

6. METOJIMUECKHUE YKA3AHMS JUIS1 OB YUAIOIINXCSI IO OCBOEHMIO AUCHUILIAHBI (MOIY.JI5T)

Metoauueckue ykazaHus Ui 00ydarouXcsl 0 OCBOCHUIO JUCIUIIIMHBI

- U3yyenne paboueii mporpaMMbl AUCHUILIAHEL

- Ob6s3aTenbHAs MOTOTOBKA K MPAKTHYECKAM 3aHATHSAM.

- I3yueHne OCHOBHOM U JONOJHUTENBHOM IUTEPATYphl, THTEPHET-UCTOYHUKOB.
- BeInosiHeHHe BCceX BUAOB CAMOCTOSTENBHOM pabOThI.

D¢ dhexTuBHOE OCBOSHNE AUCIUILTUHBI MPEIIOoaraeT peryisipHoe MOCEIICHNE BCEX BUIOB ayTUTOPHBIX 3aHSATHI, BBITOJHEHNE
IJIaHA CaMOCTOATENILHON PaOOTHI B TOJTHOM 00bEME U MPOXOXKICHUE aTTECTAllMH B COOTBETCTBUU C KaJ€HIAPHBIM Y4eOHBIM
rpaduKOM.

CTyneHTy peKOMEHTyeTCsl 03HAKOMHTHCS CO CITUCKOM OCHOBHOM U JIOTIOJTHUTEIBHOM IUTEepaTyphl. JlocTyn K HH)OPMAaMOHHBIM
pecypcaM OUOTUOTEKH U UHPOPMAITHOHHO-CIIPABOYHBIM clcTeMaM ceTd "MHTepHeT" opraHu30BaH B YUTAJIBHOM 3ajie OMOIMOTEeKH
co ctannoHapHeix [I19BM, nu6o ¢ muunoro II1BM (HoyTOyKa, MIAHIIIETHOTO KOMIIbIOTEpA MIIHM HHOTO MOOMIIBHOTO YCTPOICTBA)
MOCPEICTBOM OECIIPOBOTHOTO JIOCTYIA TIPU aKTHBAITUH WHAWBUIYATBHONW YISTHOH 3aIuCH.

ITonp3oBanre HHHOPMAIIMOHHBIMU PECYPCAaMU PACIIAPSIET BO3MOKHOCTH OCBOSHHS TEOPETUUECKOTO KypCca, BHITTOIHEHHS
CaMOCTOSITENILHOM paboThI.

[MpakTHyeckue 3aHATHS BKIIOYAIOT B ce0sT OCBOCHME JEUCTBUI, 00CY)KICHNE IPOOIIEeM IO OCHOBHEIM pa3jieNaM Kypca U
HaTpaBJICHBI

Ha yriyOJieHHe U3Y4eHHOTO TEOPETHUECKOTO MaTepralia 1 Ha MpHoOpeTeHne yMEHUH 1 HaBBIKOB.




CamocTosTenbHast pa60Ta CTYACHTOB BKJIFOYA€T OCBOCHHUC TCOPCTUUCCKOI'0 MaTepuraja, IOAroTOBKY K BBIIIOJIHECHUIO 3aJJaHAi
IMPaKTUYCCKUX SaHﬂTHﬁ, 1 DOATOTOBKY K aTTECTAllUU.

MeTtoanyeckre peKOMEHIAINH 110 OPTaHUu3aIlik 00pa30BaTEILHOTO Mpoliecca st 00y4IeHUs] HHBAIUIOB U JIUII C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMH 37I0POBBS

ITpu HEOOXOAMMOCTH MPOTPaMMa TUCIIMIUTHHBI MOXET OBITh aalTHPOBAHA JIJIsl HHKITFO3UBHOTO 00YYEHHS] MHBATHIOB M JIHII C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS C YIETOM 0COOCHHOCTEH UX MCUXO0()U3UMIECKOTO Pa3BUTHUS, HHIAMBHIYaIbHBIX
BO3MOKHOCTEH M HEOOXOJAMMBIX CHEIIMATBHBIX YCIOBHN X 00ydIeHUSI.

[Ipu HaNMU4UU B TPYIMIE CTYICHTOB C OTPAHUYCHHBIMHI BO3MOXKHOCTSIMH 37I0POBbSI BO3MOYKHO HCIIOJIb30BaTh aallTHBHBIC
TEXHOJIOTHH.

JJIs1 CTYIeHTOB ¢ OTPAaHUYIEHHBIM CITYXOM:

- UCIIOJIb30BaHKE PA3HOOOPA3HBIX AUAAKTHUCCKAX MATEPHANIOB (KAPTOUKH, PUCYHKH, MHCbMEHHOE OMUCAHUE, CXEMBI U T.II.) KaK
TTOMOIIb JIUISI TOHUMAaHHUS U PEIICHHs TTOCTaBICHHOM 3a1a4u;

- HCTIOJIb30BaHUE BUICOMATEPUAIOB, KOTOPHIE JAI0T BO3MOXKHOCTh TIOHSTH TEMY 3aHSITHS U OCYIECTBUTH KOMMYHUKATHBHEIC
JIEUCTBUS;

- BHIITOJIHEHHE MPOCKTHBIX 3aIaHUH 10 U3y4acMBIM TEMaM.

JIJIs CTYICHTOB C OTPaHUYCHHBIM 3PSHUCM:

- HCTIOJIb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCIIPUATHS Ha CIyX JaBaeMoOl B HUX HH(DOpMAIMHX IS TOCIIETYIOIETO ee
00CYXIeHNUS;

- HCTIOJIb30BaHHUE ayTMOMATEPHAIIOB M0 U3y4aeMbIM TEMaM, UMEIOIIMCs Ha Kadeape;

- HHIMBHyaJbHOE OOIICHUE C TIPENOJIaBaTeNIeM 110 H3ydaeMOMY MaTEpUaIY,

- TBOpYECKHUE 3a/IaHUs [0 N3YIaeMBbIM TEMaM WM 0 JIMYHOMY XKEJAHUIO C YIETOM HHTEPECOB 00yIaeMoro.




