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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

(popmupoBanue y OyAaylMX CHELMATMCTOB 0a30BbIX 3HAHMI B 00JIACTM TEOPUU M MPAKTUKU MO
METOJaM pPacyeToB BOJONPUTOKOB B TOPHBIE BHIPAOOTKH, PAacueTOB CHCTEM M CXEM OCYLIEHHS
TOPHBIX BBIPAOOTOK, INAXTHBIX M KapbepHBIX TIOJIEH; BHIOOpE CXEM W CHCTEM OCYIIeHUs Ha
IIPAKTHKE.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

opmupoBanue y cTyeHTOB MPO(eCCHOHATBHBIX KOMIIETEHIIUM, CIIOCOOCTBYIOIIMX MPUHSATHIO
I'PaMOTHBIX PEIIEHUI MPU BHIOJIHEHUH OOIIENPOECCHOHANBHBIX 33/1a4: XOPOIIO BBITOJIHSATH
pacyeT BOAHOTO OajaHca TOPHOTO MPEAIPUSITHUS; TIPOU3BOAUTD OIIEHKY BOJIOTIPUTOKOB K TOPHOM
BHIPAOOTKE pa3MYHBIMU METOJAMH; BBITIOIHATh PacyeThl APEHAKHBIX CUCTEM, TIPUTOKOB BOJBI K
crcteMaM (PWIBTPOB, pacueThl OappakHBIX CHCTEM; BHIOMPATh U PACCUMTHIBATH CXEMBI OCYIICHUSI
IIAXTHBIX M KapbepHBIX NOJIeil. PaboTaTh B 6a30BBIX pOrpaMMax.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

Hucuuraa Bxoaut B ipogeccronanbhbiid ukia OOIN, BapuaTuBHas yacth, koa b1.B.JIB.03.1.
OHa sBJISIETCS OTHOM U3 OCHOBHBIX B IIMKJIE MHKEHEPHO-T€0JIOrMUYECKUX JUCIUTUIMH, JIOTHYECKH U
COJIEPKATEJIbHO METOJMYECKM B3aumocBsizaHa ¢ apyrumu vactsimu OIIOII, B Tom uucne, u ¢
JUCIIMIUTUHAMY TUAPOTe0JIOrnuecKoro 1ukJia. /o Hauana ocBoeHus1 JaHHOW AMCUUIUIMHBI CTYIEHT
JIOJDKEH W3YYUTh OCHOBHBIE AMCUUIUIUHBI TE€0JIOTMYECKOr0 IMKJA, Ha YYeOHBIX MPaKTHKaX
npuoOpecTd HABBIKM  TOJIEBBHIX TIEOJIOTMYECKUX HCclenoBaHuMd. M3 Hayk WHXEHEepHO-
reoJIOrMYECKOro IuKJIa «I ' uaporeosorus U OCylieHue MECTOPOKIEHUI MOJIE3HbIX UCKOMAEMbIX» B
OIIOIlI  mpeamiecTBYIOT  OUCHUIUIMHBL  «OCHOBBI ~ TUIOPOTEOJIOTUM»  ,  «IDKOJIOTHUS»,
«["opHONIPOMBIIILTIEHHAS T€0JIOTUsD», «OCHOBHI yUEHHS O MOJIE3HBIX UCKOMaeMbIX», «COBpEeMEeHHbIE
MporpaMMHbIe KOMIUIEKCHI B Te0JIoTMW», «MaTemaTuueckrue MeTOAbl MOJEIMPOBaHUS B
reojiorun», «lloucku, pasBenka, reojoro-SKOHOMHUYECKasi OLEHKA MECTOPOKAECHUM MOJIE3HBIX
UCKOMaeMbIX»,  «MojaeaupoBaHue  TUAPOT€OJIOTMUECKUX M HUHXEHEPHO-TEOJOTMYeCKUX
MIPOLIECCOB».

1.3. O6beM AuUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYA0€MKOCTH BCeX BH/I0B YueOHOM
padoThI
OO0mas TpyJoeMKOCTh JTUCIMIUTMHBI (MOAYJIsA) cocTaBisieT 4 3aueTHHIX(bie) equHuUIl(bl), 144
YacoB.

Buanl 3agatuii Cemectp 10 Bcero yacos
OO11ast TpyI0EMKOCTb 144
AyJIUTOpHBIE 3aHATUA, B T.4. 12 12

Jlekumonnsie (JIK) 4 4




[IpakTrueckue (CeMUHAPCKUE) 0 0
(I13, C3)
Jlabopatopusie (JIP) 8 8
CamocTosiTenbHas padorta 96 96
cryaenroB (CPC)
dopma mpoMeRyTOUHOU DK3amMeH 36

aTTeCTalluu B CEMECTPE

Kypcosas padota (KypcoBoi
npoekT) (KP, KII)

2. I[lepeyeHs MUIAHUPYEMbIX Pe3yJbTATOB 00YUeHUsI 10 JUCIHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH pe3yJbTaTaMH 0CBOEHHs 00pPa30BaTeJbHOIl IPOrpamMMbl

[Tnanupyemble pe3ybTaThl OCBOEHUSI 00pa30BaTeILHON

[1naHupyemble pe3yabTaThl

MPOrPaMMBbI 00yUYCeHHS 110 TUCITUTLTHE
Kog u Wuavkatopsl JOCTHXKEHUS JlecKpunTopsl: 3HAHUS, YMEHUS,

HayMEHOBaHUE KOMIIeTEeHIIuU, (hOPMUPYEMbIE B HAaBBIKU U (WJIA) OIIBIT JeATEIbHOCTU
KOMIIETEHIINN paMKax AUCHUTLIMHBI

I1K-1 TIK-1.1. 3HaeT TEXHOJIOTHIO | 3HATh: TEXHOJIOTHIO IMPOU3BOACTBA

IIPOM3BOJICTBA TEOJIOTOPA3BEIOYHBIX | Fe0I0ropa3BeIOuHbIX paboT, METOIbI

padoT, MeToAbl TOMYYeHUs] U | [OJy4YeHUsS u aHaImM3a

aHaM3a THUJIPOTEOJIOTMYECKOM W | TUAPOreoIOrnueckoi U MHKEeHEePHO-

MHKEHEPHO-T€0JIOrnYeCKOi
MH(pOpPMaLUU.
[IK-1.2. VYmeer 1uiaHupoBaTh |

MIPOBOAUTD HEOOXOIUMBIE
J1ab0paTopHbIe HCCIEIOBAHNA,
ITOJIEBHIE 9KCIIEpUMEHTHI,
oOpabaThiBaTh, B TOM YHCIE C
HCIIOJIb30BAHUEM MIPUKJIATHBIX
MIPOrPAMMHBIX

MPOJYKTOB, HMHTEPIPETUPOBATH
pe3yJbTaThl u IeJiaTh
COOTBETCTBYIOIIIME BBIBOJIbI.

I1IK-1.3. Bmazeer crnocoOHOCTHIO
WCIIOJIb30BaTh (puzuko-
MaTeMAaTHYECKHUI

amnmapar mid peucHruA pacyYE€THO-

AQHAJIUTHYECKUX 3aj1ad,
BO3HUKAIOIIUX
B xoae 1podeCcCUOHATIbHON

JEATECJIbPHOCTH.

reoJI0rnuecKor MH(OpMaIuH.

YMmeTs: IJIaHUPOBAThL U MPOBOJUTDH

HEOOXOIMMbIe JabopaTopHbIe
UCCIIeIOBAHMUS, TNIOJIEBBIE
9KCIIEPUMEHTHI, 00padaThBaTh, B
TOM 4YHClIe C HCHOJIb30BaHHEM

MPUKJIAAHBIX IPOrPAMMHBIX
IIPOYKTOB, VHTEPIPETUPOBATD
pe3yJIbTaThl u JeJ1aTh
COOTBETCTBYIOLLIME BBIBOABI.

Bnanets: CHOCOOHOCTBIO
WCIIOJIb30BAaTh (puzuko-
MaTeMaTU4YeCKUi

amnmnapar mid peeHuA pacCyYETHO-

AQHAJIMTUYECKUX 3ajady,
BO3HUKAIOIIUX
B xojJe 1poeCcCUOHATIbHOM
NEATEIbHOCTH.




I1K-3

I1IK-3.1. 3Haer TeXHUKY U
TEXHOJIOTHIO MPOBEICHUS
MIPOEKTUPOBAHUS
TUAPOre0JOrMYECKUX UCCIIEA0BaHUM
u WH)XEHEPHO-T€0JIOTUIeCKUX
W3bICKAHWI,  WCIOJb3yeMble  Ha
MPOM3BOJICTBE, B YAaCTHOCTH B
KpUOJUTO30He,  TpeOoBaHUS K
Ka4yeCTBY BBINIOJIHEHUS paboT U T.II.,
CTaHAApPTHbIE KOMIIBIOTEPHBIE
IPOrpaMMbl s pacuera
re0JIOTUYECKUX napamMeTpoB,
MIPOTrHO3a re0JIOTMYECKUX MPOIIECCOB
U TpUHATAS ~ TEXHOJIOTMYECKHX
pellEeHU.

[IK-3.2. Vmeer aHanmmM3upoBaTh WU
0000are OIIBIT
TUAPOre0JOrMYECKUX UCCIEI0BaHUM
u WH)XEHEPHO-T€0JIOTUYeCKUX
W3BICKaHUH, pa3padboTKu
TEXHUYECKUX U TEXHOJOTUYECKUX
IIPOEKTOB, UCIIOJIb30BaTh
CTaHAApTHbIC MPOrpamMMHbIe
CpeAcTBa MpU  IPOEKTUPOBAHUU
MIPOU3BOJICTBEHHBIX u
TEXHOJIOTMYECKUX  IPOLIECCOB B
re0JIOropa3BeJOYHON OTPaCIIu.
I1K-3.3. Bnageer HaBBIKAMH
MIPOEKTUPOBAHUS OTJEJIbHBIX
paszesoB TEXHUUYECKHX "
TEXHOJOTMYECKUX MTPOEKTOB.

3HaTbh: TEXHUKY U
TEXHOJIOTUIO
NPOEKTUPOBAHUS
TUAPOre0JOrMYeCcKMX UCCIIeJOBAaHUM
u MHKEHEPHO-T€0JIOTMYECKUX
M3bICKAHUH,  WCMOJb3yeMble  Ha
NPOMU3BOACTBE, B YACTHOCTU B
KpUOJIUTO30He,  TpeOOBaHUS K
Ka4yecTBY BBIIIOJIHEHUS padoT U T.1I.,
CTaHJApTHbIE KOMIIbIOTEpHBIE
POrpPaMMBbI s pacueta
re0JIOTMYECKUX napaMeTpoB,
IIPOrHO32a I€0JI0rMYECKUX MPOLIECCOB
U TOpUHATHS ~ TEXHOJIOTMUYECKHX
pELIECHUN.

IIPOBEIEHUS

YMeTs: aHaIM3upOBaTh U 000OIIATH

OITBIT THIPOT€0JIOTMUECKHUX
UCCNIeIOBAaHUA M HUHXEHEPHO-
re0JIOTUYECKHX W3BICKAHUM,
pa3padoTKu TEXHUUYECKUX u
TEXHOJIOTHYECKUX MIPOEKTOB,
HCIIOJIb30BATh CTaHJApTHbIE
MpOrpaMMHbIE cpelcTBa npu
MIPOEKTUPOBAHUU

MTPOU3BOJICTBEHHBIX U
TEXHOJIOTMYECKUX  MPOLIECCOB B

F@OHOFOpaSBeIIO‘IHOfI oTpaciu.

Bianers: HaBBIKaMU
MIPOEKTUPOBAHUS OTJEJILHBIX
pa3II€HOB TCXHUYCCKUX n

TEXHOJIOTUYECKUX ITPOCKTOB.

3. Conep:xanue JUCHUNLIAHBI

3.1. Pa3zgeanpl JUCHUILIMHLI H BHBI 3aHATHH

3.1 CTpykTypa Ay CHMILIAHBI J1Js1 3204H0i POpPMBbI 00yUeHUsI

Mopyns | Homep |HaummenoBanue Tembl paznena Bcero | Aymuropusr | C
pasznena paznena 4yacoB | e 3aHsATHA P
C
JU | IT | JI
K |3 [P
(C
3)
1 1.1 OOBOAHEHHOCT OOBOAHEHHOCTD 13 010 (1 |12




b
MEeCTOPOKACHU
Y MOJIE3HBIX
HMCKOMAEMBIX

MECTOPOKACHUIA
MOJIE3HBIX MCKOITAEMBIX.
Knaccudukanmsa MITN no
OOBOIHEHHOCTU. BHipl
BO/JIbl B TOPHBIX MOPOJAX.
CroOognas
rpaBUTALIMOHHAS BOJIA,
3aKOHOMEPHOCTH €€
IBVDKEHUSI, METOIBI
KOJIMUECTBEHHOH U
Ka4yeCTBEHHOM OLIEHKU

1.2

CocraBasomnm
€ BOJIHOTO
OaylaHca
TOPHBIX
NIpe I pUSATAN

CocTaBigolye BOJIHOTO
OaaHca rOpHBIX
npeanpustuil. [TpuanHb
MOATOIIEHUS U
OOBOJJHEHU S TOPHBIX
BHIPAOOTOK.
I'mppogunamuyeckue,
0aJIaHCOBBIE, AHAJIOTOBBIE
METO/Ibl OIICHKH TIPUTOKA
MOJI3eMHBIX BOJI K TOPHBIM
BBIPa0OTKAM.
[IpumeHeHre METOIOB
MaTeMaTHYECKOTO
MOJICTMPOBAHUS K
MIPOTHO3Y BOJIOIIPUTOKOB,
COBPEMEHHOE
IpOrpaMMHOE
oOecrieueHns OLIEHKH
BOJIONIPUTOKOB. MeTo/1bl
OIIEHKH TTPUTOKOB
MOJI3EMHBIX BOJI K TOPHBIM
BBIpaOOTKaM

14

12

2.1

['myOuHHBIN 1
MOBEPXHOCTHBI
1 IpeHax,
0COOEHHOCTH
padoThl U
o0sacTh
NpPUMEHEHUS

['yOVHHBIA 1
MOBEPXHOCTHBIN JIPEHAK,
0COOEHHOCTH PabOTHI U
001aCTh TPUMEHEHHUSI.
KomOunupoBaHHbIE
apeHaxu. ['0yloBHbIE U
KOHTYPHBIE JIPEHAXU.
TexHosoruu
MpeIBaPUTEILHOTO
BOJIOOTJ/IMBA U
BOJIOTIOHVKeHUsI. MeTopl
pacueTa pa3InyHbIX
THUIIOB JIpEHaXEN

13

12

22

IIpoexkTpoBan

[TpoekTupoBaHue

14

12




ue IpeHaxen
OTKPBITHIX U
MIO/I3€MHBIX
TOPHBIX
BbIpa®oTOK. Te
XHOJIOTHYECKOE
o0opyJoBaHue
ApEeHaXHBIX
CHCTEM.
OcobeHHoCTH
CO3/1aHUS
OGappaxeil B
o0J1acTu pacrp
OCTpaHeHUsI MH

ApEeHaKel OTKPBITHIX U
MO/I3eMHBIX TOPHbIX
BBIPAOOTOK.
TexHonornueckoe
00opy10BaHuE
JPEHAXHBIX CHCTEM.
OcoOGeHHOCTH CO3aHMs
Oappaxei B 001acTh
pacrpocTpaHeHHsI
MHOTOJIETHEMEP3JIbIX
nopon. Texnonoruu
IIPOXOIYECKOTO
BOJJOOTJINBA U
BOJIOTIOHMKEHU L.

OroJIeTHEMEp3J1 TexHonoruu BeieHus
BIX MTOPO/I. TOpPHBIX BHIPAOOTOK B
TexHonornu | yclOBUSX 3HAYMTEIbHBIX

IIPOXO/IYECKOTrO BOJIONPUTOKOB
BOJIOOTJIMBA U
BOJIONIOHMKEHU
4. Texnonoruun
BEICHUS
TOPHBIX
BBIPAOOTOK B
YCIIOBHSX
3HAYMTEJIbHBIX
BOJIOIIPUTOKOB
3.1 Mep3inoTHbIE 1T MepsinoTHeie 13 12
POTUBOMUIBTP | IPOTUBO(PHIBTPALIMOHHBI
AlMOHHbIE € 3aBEChl, TEXHOJIOTUU UX
3aBECHI, co3gaHus. Meroapl u
TEXHOJIOTMU UX | TEXHOJOIMU CO3aHUA
CO3JaHusA POTUBO(MIIbTPALIMOHHBI
x 3aBec. TexHosoruu
IIPOXOJYECKOT0
BOJIOOTJIMBA B IOJ3EMHBIX
1 OTKPBITBIX TOPHBIX
BbIpaboTKax. Pacuer
IIPUTOKA BOJBI K
cucremam (pUIbTPOB.
3aMopa)kuBaHUE TOPHBIX
nopoa. TamnonupoBaHue
TOPHBIX NTOPOJ
3.2 [Ipoxonka [Tpoxoaka BHIPaOOTOK B 14 12
BBIPAOOTOK B OOBOJIHEHHBIX
OOBOJTHEHHBIX | HEYCTOWYMBBIX MTOPOAAX.
HEYCTOMUMBBIX | MeToapl U TEXHOI0TuU

nopoagax

BEICHUA I'OPHbIX




BBIPA0OTOK B CJIOKHBIX
TUIPOTeOJIOTHUECKUX
ycnoBusix. [Tonstue
OappaxHON CUCTEMBI.
TexHomornu co3naHus
POTUBOMITBTPAIIIOHHBI
x 3aBec. «CTeHa B
TPYHTE»
4 4.1 TexHosoruu TexHosioruu oCyImeHust 13 0 1 |12
OCYIIICHUSI MECTOPOKICHUNA. MeTo bl
MECTOPOKICHU MO/IeTUPOBAHUS
174 (pritpTpaIMOHHBIX
MIPOLIECCOB Y TOPHBIX
BBIPA0OTOK
4.2 bezonachHoe bezonacHoe nposeneHue 14 1 I |12
MpoBe/ieHue MOJ3EMHBIX TOPHBIX
MOJJ3EMHBIX BHIPAOOTOK B YCJIOBUSX
TOPHBIX 00BOJJHEHHOCTHU
BBIPAOOTOK B MECTOPOKACHUS.
YCJIOBUSIX BesomnacHoe npoBeneHue
0OBOJIHEHHOCT OTKPBITBIX TOPHBIX
u BBIPAOOTOK B YCJIOBUSIX
MECTOPOXKACHU OOBOJIHEHHOCTH
1 MECTOPOKACHUS
Utoro 108 4 10 |8 [96
3.2. Conepxkanue pa3jaesioB JUCHUILINHBI
3.2.1. JIekinoHHbBIE 3aHATHA, COJEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
1 1.2 Cocrapnsomu Cocrapysioiye BOAHOTO OajlaHca 1
€ BOJHOTO TOpHBIX MpeanpusTuil. [IpudnHsl
Oanmanca MOJTOTUICHUSI ¥ OOBOJJHEHHU I TOPHBIX
TOPHBIX BBIPAOOTOK. ['uIpoimHaMuyeckue,
peanpUATUI OalaHCOBBIE, AHAJIOTOBBIE METOIbI

OLICHKH TPUTOKA TOJI3EMHBIX BOJ K
ropHbIM BeipaboTKam. [Ipumenenue
METOJ0B MAaTEMaTHYECKOTO
MOJIETMPOBAHUS K TIPOTHO3Y
BOJJOIPUTOKOB, COBPEMEHHOE

BOJIONPUTOKOB. MeTO/Ibl OLIEHKH!

BbIpaOOTKamM

POrpaMMHOE 0OecrieueHus OLIEHKU

IIPUTOKOB MOA3EMHBIX BO] K TOPHBIM




2 2.2 [IpoektupoBan | IIpoexkTrpoBaHue JpeHa) el OTKPBITHIX 1
ue JpeHaxen ¥ TOJI3€MHBIX TOPHBIX BBIPAOOTOK.
OTKPHITBIX U TexHosormueckoe 000pyJOBaHUE
MOJ3EMHBIX JpeHaxHbIX cucteM. OcOOEHHOCTH
TOPHBIX co3aHus Gappaxkei B 001acTH
BBIPAOOTOK pacrpoCTpaHeH!s] MHOTOJIETHEMEP3JIbIX
nopoz. TexHosoruu npoxo 4ecKkoro
BOJIOOTJIMBA U BOAOIIOHMKEHUSI.
TexHosorny BeIeHUs FOPHBIX
BBIPA0OTOK B YCJIOBUSIX 3HAUMTEIbHBIX
BOJIOIIPUTOKOB
3 3.2 [Ipoxoaka [Tpoxojka BeIpaOOTOK B OOBOTHEHHBIX 1
BBIPAOOTOK B HEYCTOIUMBBIX MTOpojax. Metosl 1
0OBO/THEHHBIX TEXHOJIOTMY BeJIEHUs TOPHBIX
HEYCTOIYMBBIX BBIPA0OTOK B CJIOXKHBIX
nopozjax T'U/IPOTre€0JIOTMYECKUX YCIOBUSX.
[MoHsTHE GappaXHON CUCTEMBI.
TexHosornu co3aanus
MPOTUBO(UIBTPALIMOHHBIX 3aBEC.
«CTteHa B rpyHTE»
4 4.2 BeszonacHoe BesomnacHoe npoBeneHne NOA3EMHBIX 1
IIpOBeIeHNE TOPHBIX BBIPAOOTOK B YCTIOBHSIX
MOJ3EMHBIX O0OBOJJHEHHOCTU MECTOPOKACHHUSI.
TOPHBIX be3onacHoe npoBeieHre OTKPBITHIX
BBIPA0OTOK B T'OPHBIX BHIPAOOTOK B YCIOBUSIX
YCIIOBUSAX 0OBOIHEHHOCTH MECTOPOK/ICHUS
O0OBOJHEHHOCT
Y MECTOPOK/IE
HUS.
besomacnoe
IIPOBE/ICHUE
OTKPBITBIX
TOPHBIX
BHIPaOOTOK B
YCJIOBUSAX
0OBOJITHEHHOCT
u
MECTOPOKIEHU
o
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)




3.2.3. JlabopaTopHbIe 3aHATHA, COJIePIKaHNe H 00beM B Yacax

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 OO6BOIHEHHOCT OOBOTHEHHOCTh MECTOPOXKICHUI 1
b IT0JIE3HBIX UCKOITAEMBbIX.
MECTOPOKACHU Knaccudpukanus MITU o
1 TTOJIE3HBIX 0OBOJIHEHHOCTU. BUIBI BOJBI B TOPHBIX
UCKOMmaeMbIX. | mopogax. CBoOOIHAS TPAaBUTAITMOHHAS
BOJIa, 3aKOHOMEPHOCTH €€ BUKEHMUS,
METO/IBI KOJIMYECTBEHHON U
Ka4eCTBEHHOM OLIEHKHU
1.2 Cocrapnsomu Cocrapnsoiye BOJIHOro dajgaHca 1
€ BOJHOTO TOpHBIX TIpeanpusATuil. [IpuarHb
OayaHca MOJTOIUICHUSI U OOBOJJHEHHU I TOPHBIX
TOPHBIX BBIPaOOTOK. ['mapoguHaMudeckue,
MpeANpUsATUI. OaJlaHCOBBIEC, AaHAJIOTOBBIE METO/IbI
[TpuunzbI OIIEHKH MIPUTOKA MOJI3EMHBIX BOJ K
MO/ITOTUICHUSI U ropHeiM BeipaboTkam. [Iprmenenue
0OBOIHEHHS METOJ0B MaTEeMaTHIECKOTO
TOPHBIX MO/IEJTMPOBAHUS K TPOTHO3Y
BBIpaOOTOK. ['nt BOJIOIIPUTOKOB, COBPEMEHHOE
JpOAVMHAMUYEC IPOrpaMMHOE 0OecrieueHus OLIEHKU
Kue, BOAOIIPUTOKOB. MeTO/IBI OLIEHKH!
OaJlaHCOBBIE, MIPUTOKOB MO/I3EMHBIX BOJ K TOPHBIM
aHaJIOTOBbIE BBIpaOOTKaM
METO/IbI
OIICHKH
MPUTOKA
MTO/I3EMHBIX
BOJI K TOPHBIM
BBIPAOOTKAM.
IIpumenenue
METOIOB MaTe
MaTUYeCKOro
MO/IeTUPOBAHU
s1 K IPOTHO3Y
BOJOIIPUTOKOB,
COBPEMEHHOE
MPOrpaMMHOE
obecrieyeHust
OIICHKH
BOAOIIPUTOKOB.
MeTtonp!
OIICHKH
MIPUTOKOB
MOJI3EMHBIX




BOJ K TOPHbIM

BBIPA0OTKaM
2.1 ['nmyOuHHBIE 1 | [ JTyOMHHBIA ¥ TIOBEPXHOCTHBIN IpeHAK,
MOBEPXHOCTHBI 0COOEHHOCTH PadOThI U 00J1ACTh
1 IpeHax, npuMeHenus. KomOnHnpoBaHHble
0COOEHHOCTH ApeHaxu. [ 0J0BHbIE U KOHTYpHbBIE
padoTHI 1 apeHaxu. TexHonorun
o0Js1acTh MIPeABAPUTENHLHOTO BOJIOOTIMBA U
IIPUMEHEHU BOJIONIOHMKEHUs. MeTopl pacuera
Pa3JIMYHBIX TUIIOB JApEHAKEN
22 [TpoextupoBan | IIpoekTupoBaHue ApeHaXeill OTKPBITHIX
ue JpeHaxen ¥ TTOJI3EMHBIX TOPHBIX BBIPAOOTOK.
OTKPHITHIX U TexHonornueckoe 060pyJ0BaHKE
HOA3EMHBIX JpeHaxHbIX cucteM. OCOOEHHOCTH
TOPHBIX cosnanus 6appaxeii B 001acTu
BBIPaOOTOK pacnpoCTpaHEeHUs1 MHOTOJIETHEMEP3JIbIX
nopoz. TexHoIoruu NpoxoI4ecKoro
BOJIOOTJIMBA M BOJIOTIOHMKEHMUS.
TexHonorny BeleHus TOPHBIX
BbIPA0OTOK B YCJIOBUSIX 3HAUMTEIIbHBIX
BOJIOIIPUTOKOB
3.1 MepanotHeie 1 | Mep310THbIE TPOTUBO(MUILTPALIMOHHBIE
POTUBOUIBTP 3aBEChI, TEXHOJIOTMU MX CO3/IaHMSI.
aIlMOHHBIE MeTo/pl ¥ TEXHOJIOTUM CO3/IaHMS
3aBECHI, NPOTUBO(UIIBTPALIMOHHBIX 3aBEC.
TEXHOJIOTHH UX TexXHOIOruH POXOIYECKOTO
CO3JaHus BOJIOOTJIMBA B MO/I3€MHBIX U OTKPBITBHIX
rOpHBIX BbIpabOTKax. PacueT mpurtoka
BOJIbI K cucTeMaM (pUIIbTPOB.
3aMOpaxMBaHUE TOPHBIX MOPO/I.
TaMoHupoBaHUE FOPHBIX TOPOS.
3.2 [Tpoxonka [Tpoxonka BeIpaOOTOK B OOBOTHEHHBIX
BBIPAOOTOK B HEyCTOMYMBBIX NTOpojax. MeTtoasl 1
OOBOJHEHHBIX TEXHOJIOTMY BeJIEHUs TOPHBIX
HEYCTONYMBBIX BBIPAOOTOK B CJIOKHBIX
nopojax TUIPOTre€0JIOTUYECKUX YCIOBUSIX.
[ToHsTHE GappaXHOM CUCTEMBI.
TexHosnornu co3aanus
MPOTUBO(WIBTPALIMOHHBIX 3aBEC.
«CTeHa B TpyHTe».
4.1 TexHnonornu TexHOI0rnu OCyIIEeHUs
OCylIeHUs MeCTOpOXJeHUI. MeTopl
MECTOPOKICHU MOJIETMPOBAHUS (PUIIBTPAIIMOHHBIX
i IPOLIECCOB Y TOPHBIX BBIPAOOTOK
4.2 BeszonacHoe Be3zonacHoe npoBesieHe NOA3EMHBIX
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OOBOJHEHHOCT
U MECTOPOJXK]IE

NpoBe/IcHNE
TIOA3EMHBIX
TOPHBIX
BBIPAOOTOK B
YCIJIOBUSIX

HUA.
be3onachHoe
MpoBe/IeHNE

OTKPBITBIX
TOPHBIX
BBIPa0OTOK B
YCIIOBHSIX
0OBOIHEHHOCT
u
MECTOPOXKICHU

q

TOPHBIX BRIPAOOTOK B YCJIOBHAX
00BOJIHEHHOCTU MECTOPOKICHHS.
Be3omnacHoe MpoBeJeHNe OTKPITHIX
TOPHBIX BHIPAOOTOK B YCIIOBUSIX
OOBOIHEHHOCTH MECTOPOJK/ICHHUS

3.3. Conepxxanne MaTepHuaIOB, BLIHOCHMBIX HA CAMOCTOSITEJNbHOE H3YUeHNe

Howmep
pasnena

Monyie

COIICp)KaHI/IC MaTepuajioB,
BBIHOCHMMOTI'O Ha
CaMOCTOATEIBHOC
HN3YUYCHHE

Bugg CaMOCTOSITEIILHOI
JEATEIIPHOCTHU

TpynoeMkocTb
(B yacax)

1 1.1

OOBOIHEHHOCTD
MECTOPOKACHUI MOJIE3HBIX
HCKOIIA€MBIX.
Knaccudukanus MITU no
00BOIHEHHOCTH. Bt
BOJIbl B TOPHBIX TIOPOJIAX.
CeobonHasg
rpaBUTALIMOHHAS BOJIA,
3aKOHOMEPHOCTH ee
IBWXEHUSI, METOLBI
KOJIMYECTBEHHOU U
Ka4eCTBEHHOU OLIEHKU

Koncnekr-pedepar

12

1.2

Cocrasidone BOJHOIO
OaaHca ropHbIX
MpeANpUATANA

KoncnekTt-pedepar

12

2 2.1

['yOMHHBIA 1
MOBEPXHOCTHBIN JAPEHAX,
0COOEHHOCTH PadOTHI U
00J1aCTh TPUMEHEHH .
KomOuHMpoBaHHbIE
apeHaxu. ['oyloBHbIE U

Pedepar-koHcnekT

11
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KOHTYPHBIE JIPEHAXKU.
Texuoyornn
MpeBapUTEILHOTO
BOJIOOT/INBA U
BOJIOIIOHIKEHUA. MEeTOIbI
pacuera pa3JIMyYHbIX TUITIOB

JpeHaxen
22 IIpoekTuposanue Pedepar-koHcnekt 12
JpeHaxeul OTKPBITHIX U
MOJ3EMHBIX TOPHBIX
BBIPAOOTOK
3.1 MepznoTtHeie Pedepar-koHCIEKT 12
IPOTUBO(PUIBTPALIIOHHbIE
3aBEChI, TEXHOJIOTMU MX
co3aaHus. Meronsl 1
TEXHOJIOTMM CO3JaHuUs
POTUBO(PUIBTPALIMOHHBIX
3aBec. TexHosornu
IPOXOIYECKOTO
BOJIOOT/IMBA B MOJI3€MHbIX
Y OTKPBITHIX TOPHBIX
BbIpaboTKax. Pacuer
IPUTOKA BOJbI K CUCTEMAM
(punbTpOB.
3aMopakvBaHUE TOPHBIX
nopoza. TamnonupoBanue
TOPHBIX MTOPO.
3.2 [Tpoxoaka BeIpaOOTOK B [Tpoxoaxa BeIpaOOTOK B 12
0OBOIHEHHBIX 0OBOIHEHHBIX
HEYCTOMUMBBIX [TOPOJIAX HEYCTOIUMBBIX [TOPOJIAX.
MeTopl ¥ TEXHOJIOTUN
BeJICHHS TOPHBIX BHIPAOOTOK
B CJIOKHBIX
TUJPOreoJJOrMueCcKuX
ycnoBusix. [lonstue
OappakHON CHUCTEMBI.
TexHosornu co3aanus
MPOTUBO(PMIbTPALMOHHBIX
3aBec. «CTeHa B rpyHTe»
4.1 TexHonornu ocyIeHus Pedepar-koHcnekt 12
MeCTOpOXKAeHU. MeTop
MO/IETUPOBAHUS
(pUIBTPALIMOHHBIX
IIPOLIECCOB Y TOPHBIX
BBIPAOOTOK
4.2 bezonacHoe nposenexHue Pedepar-koHCTIEKT 12
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TIO/I3EMHBIX TOPHBIX
BBIPA0OTOK B YCJIOBHSIX
OOBOIHEHHOCTU
MECTOPOXKICHHUS.
Be3onacHoe nposesieHre
OTKPBITBIX TOPHBIX
BBIPAOOTOK B YCJIOBUSIX
OOBOIHEHHOCTHU
MECTOPOXKICHUSI

4. ®oH OLIEHOYHBIX CPE/ICTB /IJIsI IPOBeIeHUs TEeKYIeH H MPOMe KyTOYHOMI
aTTecTalui 00y4aKIIUXCS M0 JAUCIHIIIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCraguu 110 HUTOI'aM
OCBOCHUSA NJUCHUIUIVHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOAMUecKoe 1 HH(OpMaANIOHHOE O0ecneyeHne JHCIUIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHbIe N3JaHUA

1. T'eonorus : yue6nuk aiist By3oB. Y. III : I'maporeonorus / ['anpniepun Anatonuii MonceeBud [1
ap.]. - MockBa : Mup ropHou kuuru : MITY : I'opnaa knura, 2008. - 400 c. 2. MumoTus,
Amnarommii I'puropseBud. ['eosorust : YueOnuk / Mumotun Anaronmii ['puropseBuy; MumoTus
A.T. - 3-e u3n. - M. : UznatensctBo IOpant, 2017. - 543. 3. T'eonorus: Yacts 11 - 'maporeonorus
/ A. M. T'anbniepuH [u ap.] / Tanenepun A.M.; 3aiiues B.C.; Xapuronenko I'.H.; Hopsatos IO0.A. -
Moscow : T'opnasa knwmra, 2009. — 400 c. 4. I'mgporeosoruss U OCylLIEHHE MECTOPOXKICHUAN
NOJIe3HBIX HUCKomaemblx: YueOnuk./, CupgopoBa [.I1.,BepxorypoB A.I., fAxumoB A.A.,
Manukosckuii [1.M.- Mocksa — Bonorna: «Mudpa-Nuxenepus», 2022. — 166 c.

5.1.2. I3panua n3 DBC

5.2. JlonoaHUTeJILHASI JJUTEpaTypa
5.2.1. IleuaTHble N3aHUA

1. CpaBounuk ruaporeosiora: B 2 4. Y. 1. T. 1. Ku. 3 : I'eonorus / nox pea. B.M. Makcumosa. -
Mockaa : I'oproe neno, 2013. - 472 c.: tabm., wi. 2. CnpaBouHuk rujgporeosiora: B 2 4. Y. 2. T. 1.
KH. 3 : 'eonorus / nog pen. B.M. Makcumoga. - Mocksa : ['opnoe neno, 2013. - 384 c.: ta0:., ui.
3. Cpanoga, K.B. ['eocunTeTnyeckre MaTepuaiisl B rpoueccax (puiibTpoBaHUs U IPEHUPOBAHUA :
moHorp. / K. B. CsanoBa, E. . Huxeroponues. - Yura: 3a6l'yY, 2016. - 222 ¢ 4. OOmas
TUAPOTEOJIOTHs : METOA. yKas. / pa3pad. JI.A. Baciotuu. - Yura : Yutl'Y, 2004. — 47 c.
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5.2.2. U3panua n3 DBC

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE€ 1 OUCKOBbIE€ CHCTEMbI

HazBanue Ccbuika
DNEKTPOHHAS 6ubIMOTEUHAS cucrema | https://e.lanbook.com/
n3garebcTBa «JIaHb»
DK TPOHHAS OnbIMoTeuHast cucrema | https://biblio-online.ru/
«IOpaitT»
DJIeKTPOHHAS OubMoTeyHast cucrema | http://www.trmost.com/tm-main.shtml?lib
«Tpoutikui moct»
MHoronpoduibHbiil 00pa3oBaTesbHblil pecypc | http://www.studmedlib.ru/
«KoHCyJIbTaHT CTyJeHTa»

6. [lepeyeHs NpoOrpaMMHOro odecnevdeHust
[TporpammHoe obecnieuenue odmero HazHaueHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

[IporpamMmmHoOe obecrieueHre CrenuaibHOrO Ha3HAUSHUS:

7. MaTepHajJbHO-TEXHHYECKOE 00ecnmevYeHne U CIUNIMHBI

HanmeHoBaHMe TOMEIIEHHH 17151 IPOBE/ICHNUS
yueOHbIX 3aHATUI W IJI1 CaMOCTOSTENILHOM
padoOTHl OOYJAIOIIUXCS

OcHaleHHOCTh CHEeNNATbHBIX TIOMEIIECHUH 1
MOMEILEHUH JIJIs1 CAMOCTOSITENTbHOU PadOThI

VueOHble — ayauTOpHU
7a00paTOPHBIX 3aHATHIA

JJIA MMpOBEACHUA

V4eOHble ayquTOPUM JIsi TPOMEXKYTOYHOM
aTTecTalyu

CocraB 060py10BaHNSI ¥ TEXHUYECKUX CPEICTB
oO0y4yeHHs1 yKazaH B TMacropre ayIuTOpUH,
3aKpEIIEeHHOW PacUCaHUeM M0 (paKkyIbTeTy

VyeOHble ayauTOpuu Ui TPOBEAEHUS
IPYIIOBBIX Y MHAWBULYAIbHBIX KOHCYJIbTAUI

V4eOHble ayTUTOPUM 1151 TEKYIIEH aTTecTalyu

Cocrap 000py0BaHuUs U TEXHUUECKHUX CPEICTB
oO0yJyeHHs] yKa3aH B Tacropre ayIuTOpPUH,
3aKPEIJIEHHOW pacIIMCaHUEM M0 Kadepe

8. MeTOIlI/I‘IECKI/Ie PE€KOMEHIAIIUA IO OPraHn3allii U3Yy4YeHUA MU CHUIIINHBI

OCHOBHBIM HMCTOYHHKOM TCOPETUYCCKOI0 MaTr€pvaja MO MJUCHUIIIMHE BBICTYIIAIOT JICKIWH,
IMOCCHICHUEC KOTOPBIX ABJIACTCA 00s13aTeNIbHOI COCTaBHHIOIJ_[eI‘/)I YCIICHIHOI'O OCBOCHUS JUCIHUITIUHBI.
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st 3(pheKTUBHOTO OCBOEHMSI MaTepuasia AUCIMIUIMHBI HEeOOXOIUMBIM SIBJISIETCSI BBIIOJTHEHHUE
CIIeAYIOIIHUX TPeOOBAHUI:

-00s13aTeIbHOE TOCEIEHNe BCEX JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATHH, CHOCOOCTBYIOIEe
CHCTEMHOMY OBJIaJICHHIO MaTEepUaiOM Kypca;

- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM I10 TUCHUILIMHE HEOOX0IUMO (PUKCUpOBaTh (Ha
TMOOBIX HOCUTENSIX MH(DOPMAIHN);

- 00s13aTe/IbHOE BBITMIOJIHGHUE JIOMAIIHUX 33JlaHUil  SIBJISIETCSl BaXHEWIIMM TpeOOBaHUEM U
ycsoBrueM (pOpMHUPOBAHHUS IEJIOCTHOTO ¥ CUCTEMHOTO 3HAHUS 110 JAUCHUILIIMHE;

- 00513aTeJIbHOCTD JINYHOW aKTUBHOCTH KaX/IOTO CTY/IEHTA Ha BCEX 3aHSTHUSX IO AUCIUIUINHE;

- B CJIy4Yasix HESICHOCTH KaKMX-THOO BOITPOCOB, OOCYKIaeMbIX Ha 3aHATHAX, HEOOXOIUMO 3a1aTh
COOTBETCTBYIOIINE BOIIPOCHI MPETIOJIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;

- B CIyYasiX IMPOMYCKOB 3aHATHH MO YBaKUTEJIbHBIM MPUYMHAM CTYACHTAM IPEIOCTaBISETCS
NIPaBO MOJTOTOBKM U TPEJICTABICHUS 3a/IaHiii M OTBETOB Ha BOMPOCH M3YYEHHOTO MaTepHaa, C
pacueToM Ha MOMOIIb PENoJaBaTesis B €ro YCBOCHUM;

- B CJIydasix MPOMYCKOB 0e3 YBaXUTEJIbHOW MPUYMHBI CTY/IEHT 00sI3aH CAMOCTOSITEIbHO U3yUYHUTh
COOTBETCTBYIOIIIUI MaTepua,

- HEOOXOJMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITEIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB TpU
KOHTpoJie Habopa OaJUIOB IO AUCHUIUIMHE Ui YCIEIHOTO MPOXOXASHUS MPOMEXYTOUHON
aTTecTaluu.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
["anmna [MerpoBHa Cupgoposa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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