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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

YIIPABJIEHUE COCTOAHHEM MACCHBA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HanpasnenHnocts (mpoduiib/crieniuanu3anys) nporpaMmbl
[TonzemHast pa3paboTKa PyAHBIX MECTOPOKICHHI

VYpoBeHb BhICHIET0 00pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIOpTa

Pa3paboTku MecTOpOoXKACHHUH MOJIE3HBIX UCKOMTAEMbIX
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumamurter 10
cnenuanpaocTr 21.05.04 T'oproe neno (puka3 Munobpraayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMoTpeHa W Oq00peHa Ha 3acelaHu enpel Pazpaborku
MECTOPOXKICHUH MOJIE3HBIX UCKOMTAEMBIX
09.02.2022, mporoxoin Ne 6
3aB. kadenapoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

14.02.2022 r. mporokon Ne 3
IIpencenarens 4"‘\ N.A. ITeiTanes

PaGouas nmporpamMma cocraBicHa:

npodeccop kadeaper PMIIM, n-p TexH. Hayk ﬂl&’ B.H.
KanmbikoB (/

Penensenr:

3aenyrommii , maboparopueii OO0  "VYpanl'eollpoexkt" , KaHA. TeXH. HaykK

//A/ __—B.III. T'anamos
7



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu Kadeapel Pa3paboTku MECTOPOXKICHHIA TTOJIE3HBIX UCKOTTAEMBIX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.E. F_aBpHmeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kageapel Pa3paboTku MECTOPOXKIECHUH MOJIE3HBIX NCKOTAEMBIX

IIporokomor 20 . Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKICHUH MOJIE3HBIX NCKOITAEMBIX

[Iporokom or 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiieB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOITAEMBIX

IIporokomor _ 20 r. Ne
3aB. kadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3acenaHuu kadeapsl Pa3paboTku MECTOPOXKICHHIA MOJIE3HBIX HCKOAGMbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM oy Ha 3acefaHuu Kapeapsl Pa3paboTku MeCTOPOXKICHUN TTOJIE3HBIX NCKOAeMBIX

[Iporokom ot 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
yueOHOM T'oJTy Ha 3acefaHuu Kageapbl Pa3paboTKu MeCTOPOKICHUH MOJIE3HBIX UCKOTAeMBIX

[Ipotokomor 20 r. Ne
3aB. kadenpoii C.E. I'aBpuiies




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OcBOEHUS TUCHUILUIMHBI «YTpaBJICHHUE COCTOSHHUEM MAaCCUBa» SIBISIOTCA:
NOJATr0-TOBKA  CIEUUAIUCTA,  OOJIAZAIOIIET0  CHUCTEeMOH  3HAaHMH  CHeUU(UYHBIX  JUIS
paccMaTpuBaeMoil  00JacTH, pa3BUTUE Yy CTYIACHTOB JIMYHOCTHBIX KauecTB, a TaKke
dbopmupoBanue mpodheccnoHATFHBIX KOMIETSHIINNA B cO0TBeTCTBUHU ¢ TpeboBanusmu @I'OC BO
no criennanbHocTH 21.05.04 T"'opHoe neo:

- (opmupoBaHUE y CTYACHTOB 3HAHWUW TEOPHH W TPAKTHKH PA3IUYHBIX CIIOCOOOB
BO3/ICii-CTBUSI HA CBOICTBA U COCTOSIHUE MAacCHBa FOPHBIX MMOPOJI;

- OBIQJCHHE OyIyIIMMHU CHEIUAIMCTAMH HABBIKAMH TIO YIPABIECHUIO TOPHBIM
JaBJICHHEM, HOBBIMH CIIOCOOAMU YIIPOYHEHHS U pa3ylnpOYHEHHUs MacCHUBa, MPOTHO3UPOBAHUIO U
MIPEIYNPEKACHUIO0 TOPHBIX YIapOB, BELIOPOCOB ra3a, MPOPLIBOB BOJBI U APYTUX OMACHBIX SBJICHHIMA
B MacCHBE TOPHBIX TOPO/I;

- TPHOOpPETEHUE MPAKTUYCCKUX HABBIKOB HCIOIH30BAHUS TEOPETUUYCCKHX 3HAHUI B
pacue-Te mHapaMeTpPOB TEXHOJOTMYECKOTO IMpoLecca YIPABIEHUS TOPHBIM JaBICHUEM IMIPH
MIPOU3BO/JICTBE MTOI3EMHBIX TOPHBIX PA0OT.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JuctunnuHa YmopaBjieHHE COCTOSHUEM MAacCHBa BXOJMWT B 4YacTh Y4eOHOro IUIaHa
dbopMupyemMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHI 00pa30BaTeIbHON MPOTPaMMBbI.

Jnst  w3ydeHus  IUCUMIUIMHBI ~ HEOOXoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

®u3nka ropHbIX IOPOJT

'eomexanunka

Teopus paspylIeHUs TOPHBIX TOPOJL

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

TexHonorus oTpaboTKH LIEHHBIX Pyl B 0CO00 CIIOKHBIX YCIOBUIX

3akaiouHble padOoTHI B IIaXTax

[IpoekTHas AeATENbHOCTD

TexHoOIOTHS CTPOUTENHCTBA KAMMUTATBHBIX TOPHBIX BHIPA0OTOK

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbraTe OCBOEHHMS NHUCUUIUIMHBI (MOAYNS) «YTpaBiIeHHE COCTOSHUEM MacCHBa»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

[IK-1 Cmocoben Kk pa3paboTke pa3fesoB IPOEKTOB CTPOUTEIbCTBA, PEKOHCTPYKLUUHU H
TEXHUUYECKOTO TEepEeBOOPYKEHUSI OOBEKTOB TMOA3EMHBIX TOPHBIX pabOT, NPOEKTHOW U
TEXHUYECKOH JOKYMEHTAIIMH C YYETOM TpeOOBaHUHI NPOMBIIIICHHOH 6€300aCHOCTH

[K-1.1 OO0O0CHOBBIBAaET TJIaBHbIE MapaMeTphl PYAHHMKA, BCKPBITHE U TOATOTOBKY
MECTOPOKJCHHUM, TMpoLecchl W CHCTeMbl IOJ3€MHOM  pa3paboTKu,
TEXHOJIOTUI0 M MEXaHHM3allMI0 TOA3EMHBIX TOPHBIX pPaboOT, CIOCOOBI U
METO/JIbl pa3pyLIEHUs] TOPHOTO MaccuBa, METO/bI MPOGUIAKTHUKY aBapuil u
CIOCOOBI TMKBUIAINHN UX TOCIECTBUN

[1K-1.2 PykoBoACTByeTCSI METOIaMU CHM>KEHUS HArpy3KU Ha OKPYKAIOIIYI0 CPely
Y TIOBBIIICHUS 3KOJOTHYECKONW O€30MacHOCTH TOPHOTO MPOM3BOJCTBA TPH
MOA3EMHOM pa3pabOTKe PYAHLIX MECTOPOKICHUI

IK-1.3 Ucnonszyer uHpOpManuoHHbIE W  UU(PPOBBIE  TEXHOJOTHMH  TIPH
IIPOCKTHUPOBAHNHN U BCACHHWHN 11O A3CMHBIX I'OPHBIX pa60T




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 8,4 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acoB;

— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMmocrosiTenbHast padbora — 131,7 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4eT C OUEHKOMN

Pasznen/ tema
JIHACLUATIIINHEL

Kypc

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocTosTenbHast
paboTta cTymeHTa

Bug
CaMOCTOSITEILHOMN
padoThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMIIETEHLIUN

1. 1. Beexnenue.

11
JTACIUTUTAHEI,
3aj1a4u,
CMC)KHBIMU
JTUCIUTUTAHAMH.
VYmpaBrneHue COCTOSIHUEM
MaccHMBa Kak OIWH U3
OCHOBHBIX TCXHHUYECCKHUX H
TEXHOJIOTHYECKUX
3JIEMEHTOB MO/I3eMHOM
OOBIIN PYA.
XapakrepHble
0COOEHHOCTH
COBPEMEHHOTO COCTOSIHUS
HNOA3EMHOM  pa3paboTKH
PYIHBIX MECTOPOXKICHHN:
nepexox  Ha  OoJsbliue
TITyOHHBI, YCIIO)KHEHHE
TFOPHO-TCOJIOTHYCCKUX
YCIIOBHH, YBEIHYCHHE
MaciTaboB JIOOBIYH.

Copnepxanne
el U
CBSI3b co

0,1

10

YeTHblii onpoc

IIK-1.1,
[K-1.2,
IK-1.3

1.2 Cmoco0bl ympaBieHus
COCTOSIHUEM MaccH-Ba
HOpoJ, TpeOOBaHH K HUM.
TeopeTnue-ckie  OCHOBBI
croco6oB YIPaBICHUSL
CO-CTOSTHHEM MacCHBa.
Oomnactb MPUMEHECHUS
Teopuit YOPYTOCTH,
IUTACTUYHOCTH,  CBINYy-9HX
cpen TUTSt pacueToB
napamMeTpoB 1o (akTopy
TOPHOIO JIaBJICHHUSI.
[MpuHMIEL Croco0BbI
YIpPaBICHHS  COCTOSHHEM
MaccuBa IOpoJ,
KJaccupuKanus,

CYIIHOCTb, 00-J1aCcTh

0,1

ITogroroBka k
MPaKTUIECKOMY,
nabopaTopHo-
MPAaKTUYECKOMY
3aHATHIO.
CaMOoCTOSITEIbHOE
U3y-4eHue
yueOHOI U Hay4yHO
JUTE- PaTypHI

YCTHBIH 01Ipoc
(cobecenoBanue)

MK-1.1,
IK-1.2,
MK-1.3




1.3 Hanpsokenust B 3eMHOM
Kope, 0COOEHHOCTH
CHJIOBBIX HOJIEH B TOPHBIX
paiionax. Pac-mpenenenue

ITogroroBka k

HalnpspKeHUH BOKpYT
MPAKTHIECKOMY,
MOJ3EM-HBIX  BBIPaOOTOK,
1a60paTOpHO- .
3aBUCHMOCTD  HOA3EMHBIX YCTHBIH OTIPOC
BBIPAa0OTOK, 3aBHCUMOCTb TPAKTHICCKOMY (cobecenoBanme) MR-1.1,
oT pa3Me;pOB (hopmbl 01 10 SQHITHIO. J1abopaTopHas ’ IK-1.2,
’ ’ CaMmocrosTensHoe paTop IK-1.3
qHCIa, napaMeTpoB pabora
n3y-ueHne
HCXOIHOTO HO-JIst .
o y4eOHOI U Hay4HO
HANpPsHKCHHH. Metoabt
JIUTE- paTyphl
OTIpeAeIeHHNs
Ha-npspkeHuil.  CBOUCTBO
MOPOX U MacChBa IO-POI.
I'eomexaHuveckue MojeIH
Wroro no pazneny 0,3 27
2. 2. YnpaBieHHE COCTOSHHEM
MaccuBa opoJI pu
MPOBEICHUH BHIPAOOTOK.
2.1 OueHka COCTOSAHUSA
HE3aKpEeIUIEHHOTO KOHTYpa
BBIpaOOTOK, BBIOOp THIA .
CaMocTosATeNbHOe | YCTHBIN Onpoc
kpenu. Kpurepuu oreHku n3ydenue yuaebnoii| (cobecemoBa-Hue) MK-1.1,
YCTOHYHBOCTH KOHTYpa 0,1 10 i i ’ TK-1.2,
U Hay4yHO naboparopHas
BBIPaOOTOK UL IK-1.3
JTUTEPATYPBI pabora
TOPU3OHTAIBHBIX,
HaKJIOHHBIX u
BEPTHKATBGHBIX BBIPA0OTOK
IloaroroBka k
2.2 dopmMupoBaHue MPAaKTHYIECKOMY,
Harpy30K Ha DJIEMEHTBI 1a60paTOpHO-
kpenu. Pacuer rTOpHOTO MIPAKTHIECKOMY . TIK-1.1,
6 YCTHBIN OIIPOC
JABIEHUS B  PEXU-Max 0,1 11 3aHSITHIO. TIK-1.2,
(cobecenoBanme)
3aJaHHBIX ~ HATPy30K | CamocTosTenpHOe TIK-1.3
COBMECTHOTO U3y-4eHUE
neopMUpOBaHHS yueOHOM U Hay4yHO
JIUTE- PaTypsbl
nabopaTopHo-
2.3 Meronuku pacuera MIPaKTUYECKOMY .
N YCTHBIH OIIpoc
rmapaMeTpoB Kpereit: 3aHSTHIO. TIK-1.1,
o N (cobecenoBanue),
paMHOH,  MeTauIn4ecKon 0,1 10 | CamocTosiTenbHOE TIK-1.2,
. nabopaTopHast
MOJIaTIINBOIA, n3y-4eHue aGota MK-1.3
KOMOWMHHPOBaHHOM yueOHOI U Hay4yHO p
JIMTE- paTypbl
Wroro no pazneny 0,3 31
3. 3. YnpaBneHue COCTOSIHUEM
MaccuBa MOPOJI MPH CHCTEMAX C
OTKPBITBIM OUYHMCTHBIM
MIPOCTPAHCTBOM.
3.1 IIpuHOMITBI ¥ METOJBI
pacuera KOHCTPYKTHBHBIX
napaMeTpoB cUCTEM CamocrosiTensHoe MK-1.1
pa3-paboTKH. u3ydeHue y4eOHOH| YCTHBIH ompoc .
6 | 01 12,7 TK-1.2,
OcobeHHocTH pacuera U Hay4HO (cobecenoBanmue) TK-1.3
napameT-poB cUCTeM JIATEPATyPhI '
pa3paboTKu B

TCKTOHUYCCKHU




3.2 VYnpasieHue

COCTOSIHUEM MaccuBa
IToxroroBka k
MOPOX Ha YAAPOOIIACHBIX
MPAKTHIECCKOMY,
MECTOPOKACHHSIX.
nabopatopHo-
Knac-cudukaiuss ropHbIX
apoB VYcnosus u MpAKTHHECKOMY YCTHBIH OIIPOC MR-1.1,
ilaixr;}m.:’.M TOPHOIO yaapa 0.1 10 SQHATHIO. (cobecemoBanue) IK-1.2,
p ynapa. CaMmocrosTensHoe A IK-1.3
bananc snepruu. IIpornos
U3y-ucHHe
TOPHBIX yIapos. eGHOM 1 HAYIHO
Knaccuduxanus " yi i
JIUTE- paTyphbl
CYIIHOCTb METOJI0B
MPOTHO3a
3.3 Crioco0bt
TPEAYNPEKICHUST TOPHBIX CaMOCTOsITeNIbHOE | yCTHBIH ompoc MK-1.1
yZa-poB Ha  CTaausx 01 1o.su| 11 [H3yuenme yuebOHoii| (cobecenoBaHue), HK-1.2’
MPOCKTHPOBAHUS PYJHHKA ! ’ 1 HAY4HO nabopatopHas HK-lI 3’
u 9KCIUTyaTalHuH. JIUTEPATypPhI pabora '
Iloctpoenue 3aIIUTHBIX
HWroro no pazneny 0,3 2/0,81 | 33,7
4. 4. VYupaBneHue CBOHCTBaMU
IOpoJ
4.1 VupouHeHHE MacCUBa
nopon.  Kmaccuduxanms IoaroroBka K
croco0oB YIIPOYHEHUS. MPAKTHIECKOMY,
CymHocTth TEXHOJIOTHU 1a60paTOpHO-
YIIPOYHEHUS, 00J1acTh MPaKTHICCKOMY TK-1.1,
MpUME-HEHUs,  METOJUKa 0,1 12 3aHSITHIO. YCTHBIHN onpoc TIK-1.2,
pacueToB MapaMeTpoB 30H CaMocTosTeNnbpHOe TK-1.3
YIPOYHEHHUSL. Mertob1 U3y-ueHHe
KOHTpoysL. Ma-tepuansl u yueOHO U Hay4yHO
obopynoBaHue JUTS JIUTE- PaTypsbl
YIIPOYHEHUSI TOPOJT
4.2 OcobeHHoCcTH
VIIPaBIEHUS  COCTOSHHEM
MaccuBa  IOpOJ npu
cucTeMax pa3paboTKh ¢ IMoaroroBka Kk
3aKJIaIKOM BBIPAOOTAHHOTO PAKTHIECKOMY,
npocTpaHcT-Ba. MexaHu3M 1a60paTOpHO- N
YCTHBIH OIIpoC
mepelayd  Harpy3ok  OT MPAKTHIECKOMY (coBecenoparme) IIK-1.1,
BBI-IIIEJIC)KAIICH TOJIIIH 0,1 1 16 3aHSITHIO. A ’ TIK-1.2,
o nabopaTopHast
MOPOJ Ha UCKYCCTBEH-HBIN CamocTosTenpHOe aGoTa MK-1.3
MaccuB. MeToapl pacueTa u3y-4eHue p
Tpebyemoit u yueOHOW U Hay4yHO
HOPMAaTUBHOM MPOYHOCTH, JIUTE- PaTypEI
napaMeTpoB
HCKYCCTBCHHBIX LICJINKOB U
TIOTOJIOYHH, U30JIHPYIOLIHX
4.3 OcobeHHocTH
YIpPaBICHUSI  COCTOSTHUEM
MaccMBa  TOpOX  TpH .
CaMocCTOsATENbHOE | YCTHBIN OIpPOC
cuctemax ¢ oGpymienuem n3yueHue yueOHo#| (cobecenoBanue) MK-11,
TOpOJI. Mexanuzm 0,9 |2/1,61 1 12 e i ’ TIK-1.2,
U Hay4yHO naboparopHas
(hopmupoBaHus 30HBI IK-1.3
JIATEPATyPhI pabora
00pyIICHHS. Mertoabt
MPOTHO3a rapamMeTpoB
30HBI O0OPYIICHHS MOPOJI.
Wroro no pazpeny 1,1 [2/1,611 2 40
Wroro 3a cemectp 2 |2/1,611]4/0,81|131,7 340
HTOro mo gJuCIUILUIMHE 2 |2/1,6M|4/0,81 [131,7 3a4€ET C OICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenbio peanu3anuu 00pa30BaTEIBHOrO IMpoliecca U (GOPMUPOBAHUS YIPABISIEMOCTH
nporiecca OOydeHHUs, a TaKKe CO3MaHUS KOHCTPYKTHBHOTO [Hajiora Ha MPAKTHYECKUX H
71a00paTOPHBIX 3aHATHSAX B paMKaxX UTEHHUS JUCLMIUTUHBI «YTPaBICHUE COCTOSHUEM MAaCCHBa»
UCTIONIB3YIOTCS CIIeAYIONINe 00pa3oBaTelIbHbIC U NH()OPMAIIMOHHBIC TEXHOJIOTHH:

Tpaguionneie 00pa3oBaTeNIbHbIE TEXHOJOTUH, IPEANOoJaralone OpraHu3auio
00pa30BaTeNbHOTO IpolLecca B BUAE MNPAMOM TpaHCISIUMM 3HAaHUM OT IpernojaBarens K
CTYJCH-TY.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NudopmanvonHas  Jekuuss —  [OCJIEIOBATENbHOE  U3JIOKEHUE  MaTepuaia B
JTUCHUTUTMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE IPEUMYLIECTBEHHO BEpOAJbHBIMU CPEICTBAMH
(MOHOJIOT TIperoaaBaTes).

[IpakTueckoe 3aHsATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO YMEHMM M HaBBIKOB IO
YKa3aHHOH paHee TeMe U MPEIJIOKEHHOMY allrOpUTMY.

JlabopaTopHas paboTa — 3aHsTHE, MPEANoJararoiee Opranu3anuo yaieOHOH padoThl C
pealbHBIMHU MaTepUaIbHBIMU U HHPOPMAITMOHHBIMH 00BEKTaMHU.

[IpakTuueckoe 3ansTUE B hopMe Npe3eHTALUU — IPEICTABICHNUE PE3YIbTaTOB IPOEKTHOM
WJIM UCCJIEIOBATEIHLCKOM NESTENIbHOCTH C HCIIOJIb30BAHUEM CIEIIMATU3UPOBAHHBIX TPOrPAMMHBIX
cpen.

6 YueOHO-MeTOIMYECKOE 0O0ecnedeHue CAMOCTOSITeIbHON padoThl 00y4arouXCcst
[Ipencrasneno B npuioxxenuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1 Tomuk, B.M. VYmpaienue coctosHueM MaccuBa: YueOnuk /B.M. Tomuk, T.T.
Hcman-ioB //IM..: MITY, 2014. 374 c.
https://www.directmedia.ru/book 100046 Upravlenie_sostoyaniem_massiva_Uchebnik dlya v
uzov/

2. Kupnuwenko IO.B., UYeckugoB B.B., [Ilynesckmii C.A. T'eomexanuka:
MHXEHEPHO-T€O0JIOTHYECKOe 00eCleYeHHe YIPABIICHUS COCTOSHHUEM MAaCCHUBOB T'OPHBIX MOPO/I:
yuebHoe nocodue 90c. 2017r.

3. TepentneB b.J1., Mensuuk B.B., Aopamkun H.U., Komukos K.C.check_circle_outline
['eomexannyeckoe OOOCHOBAaHUE TIOJ3€MHBIX TOPHBIX pabor: VYueOHuk. W3marenbcTBO
"MUCHUC". 279¢. 2019r.

0) lomotHuTeIBHASI TUTEPaTypa:

1 CII 91.13330.2012 [Tonzemubie TOpHbIE BBIPAOOTKH.
http://docs.cntd.ru/document/1200095532.

2 Kasukaes, JI.M. I'eomexanuka moja3eMHol pa3pabotku: YueOHwk /J[.M. Kasuka-eB.
//M., 2009. 542 c.

3 l'omuk B.M. Ynpasnenue cocrossHneM MaccuBa: YueOHoe nmocooue / B.W. Tomnuk. - M.
HUIL[ MHOPA-M, 2014. - 136 c.: 60x88 1/16. - (Bwicmee oOpa3zoBanue: bakamaBpuar).
(o6moxka) ISBN 978-5-16-006751-3 https://new.znanium.com/catalog/document?pid=406231

4 bopoBkoB HO.A. VYmpaieHue COCTOSHHEM MacCHMBa IOpOJA TpPH IOJ3EMHOU
reotexHo-ioruu. M3parenscrso "Jlaue'"/2018.-240c¢. https://e.lanbook.com/book/103066

5 Kupuuenko 10.B., UYeckugoB B.B., [Ilynesckuit C.A., I'eomexanuka:
WHXEHEPHO-Te0JIOTHUYECKOe 00ecTieueHIe YIpaBIeHUs COCTOSHUEM MaCCUBOB FOPHBIX MOPOJ:



yueOHoe mocobue. YueoHoe nmocodbue. Mzparenscro "MUCHUC". 2017. -90c. OBC «Jlanp» ISBN
978-5-906846-37-2.

6 Uepnsik, 1.JI. Yopasnenue coctossHueM MaccuBa ropHbix nopon /M.JI. Yepusik, C.A.
Spynun //M.: Henpa, 1995.

7 T'anaeB, H.3. YmnpaBieHue cOCTOSHUEM MaccuBa TOPHBIX IOPOJ IPU IOA3EMHON
paspaboTtke pynHbix Mectopoxkaenuii /H.3. 'anaes //M.: Henpa, 1990.

8 3akmagounsie paboTel B maxtax: CrpaBounuk /mon pen. .M. Bponnukosa, M.H.
I{pramosa /M.: Henpa, 1989

9 ®enepanbHble HOPMBI M TpaBwia B 00JACTH MPOMBIIUICHHOW O€30MacHOCTH
«[Tomoxxenne 1O OE30MACHOMY BEICHHUIO TOPHBIX Pa0OT HA MECTOPOKICHHUSAX CKIOHHBIX H
orac-HbIX 10 TopHBIM yaapam». Cepust 06. Boimyck 7. /M.: 3AO «Hay4HO-TeXHUYECKUNA IIEHTP
HC-CJIEIOBaHUM TTPOOJIEM MMPOMBIIIIICHHOM Oe30macHoCcTHY, 2014,

10 Jlatprmes, O.I". ®uzuka ropusix nopos /O.I. Jlatemmes, O.0. Ka3zak //ExatepunOypr:
VITY, 2013. 277 c.

B) MeToauyeckue ykasaHus:

1. KanmeikoB B.H., Bonkos I1.B., Heyromonos C.C. YnpaBienue cocTOsIHIEM MaccHBa
ropueix nopoa. [Ipaktukym [DnekTpoHHBII Kypc] : yueOHoe mocodue / KammbikoB Bsiuecia
Hukonaesuu, Bonkos IlaBen Bnagumuposuu, Heyromonos Cepreit Cepreesuy; ®I'bOY BO
«MarHuTOropcKuil rocyAapCTBEHHbIM TexHUYeCKuM yHuBepcurer uMm. ['.M. HocoBa». —
Onekrpon. TekcroBeie nmaH. (6,25 M6). — Maruuroropck : ®I'BOY BO «MI'TY wum. I'.U.
Hocogay, 2020. — 1 snektpos. onr. auck (CD-R). — Cucrem. TpeboBanus : IBMPC, nro6oii, 6omee
1GHz ; 512 M6 RAM ; 10 M6 HDD ; MS WindowsXP u Beiute ; AdobeReader8.0 u Bbie ;
CD/DVD-ROM auckoBo ; Mbliiib. — 3ari. ¢ Tty skpana. ISBN 978-5-9967-1155-0

2. KanmbikoB BsuecnaB HukonaeBuu, Bonkos IlaBen Bmagumuposuu. YmnpaBieHue
COCTOSTHUEM MAacCHBa TOPHBIX MOPOA. DnekTpoHHbIM pecypc. ®PI'BOY BO MITY um. I''U.
Hocoga. YueOnoe noco6ue. 2018r. ISBN: 978-5-9967-1295-3

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecneyenne

Haumenoanue 10 Ne norosopa Cpox aeicTBus INIICH3UN
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional

7Zip cB000THO pacnpoctpansemoe [10 0OECCPOYHO

FAR Manager cB00OOaHO pacrpocTpansemoe 110 OECCPOYHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika

Nudopmanuonnas cucrema - EnnHoe OKHO J0CTyma K URL: http://window.edu.ru/
nHGOPMAITMOHHBIM pecypcam

denepanbHOE rOCYAapCTBEHHOE O0/KETHOE
yupexnenne «Denepanbubiii nHCTUTYT npoMbinuiennoi|URL: http://iwww1.fips.ru/
COOCTBEHHOCTH»

ITouckonas cuctema Axagemust Google (Google Scholar) |URL.: https://scholar.google.ru/

HauumonansHas “H(pOpPMaAITMOHHO-aHATUTHYECKAS

cucreMa — Poccuiickuil MHAEKC Hay4HOTIO LIUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp




DjekTpoHHas 0a3a mepuoauYecKuX m3maHuii East View
Information Services, OO0 «MUIBHUC»
9 MaTepHa/JIbHO-TEXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOAYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOYACT:

Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

VY4eOHble ayAUTOPUM JUIsl IPOBEACHUS 3aHATHH JEKIMOHHOrO THna MynbTUMeauiiHbIe
CpeACTBa XpaHEHHUsI, TIEpelauy U IPEeACTaBICHUS HHPOpMaLUU

VYuebHas ayquTopus A NPOBEACHUs JIAOOPATOPHBIX PadoT: 1abopaTopusi FeOMEXaHUKU
u texHonorun OI'P JlaGopaTropHble yCTaHOBKH, M3MEPHUTEIbHbIC MPUOOPHI sl BBITOJHEHUS
1a00paTOPHBIX PaboT:

JIuHaMOMETp AIEKTPOHHBIN CIKATUS

JACM-1/4-1MTI'4 no 1 xH;

[Tpubop KommIpeccuoHHbIH st ucnbiTanus rpyHToB [TKT-D;

[Tpubop ans onpenenenus conporusieHus rpyHtoB casury ['TTI-30;

[xad cymmnpabi [11C-0,25-20;

Becsl maboparopasie snekrponnsie ARC120 Adventure xir. Tounoctu 11

(roc. peectp Ne 18785-00);

VYuebHas ayquTopus A7 IPOBEACHUS JIAOOPATOPHBIX PaboT: 1abopaTopusi FeOMEXaHUKU
u (pusuku ropusix nopox Ipecc ruapasimueckuii [ICY-125

W3mepurens BpeMEHH U CKOPOCTH paclipocTpaHeHus yinbTpas3Byka [lynbcap-2.1;

Kannamerp KM-7 xapmaHHbII U3MEpUTENb MAarHUTHON BOCIIPUUMYHUBOCTH;

Becni maboparopuasie BK-3000

KJI. TO4HOCTH BbICOKHUH I

(roc. peectp PONe 48026-11);

Becwr HeaBTOMaTHueckoro neiicteus MII-150 (MIT BJA «'ynnuBep 06») K. TOYHOCTH
11T,

Crenp [u1st MOJETTUPOBAHHS Ha SKBUBAJICHTHBIX MaTepraiax;

JIa6oparopus nonesas [1J1J1-10;

Makert 7151 oTpeielIeHUs TPEUTMHOBATOCTH TOPHBIX TTOPO/I.

VY4yeOHble ayIUTOPUM JUId NPOBEAEHUS MNPAKTUUECKUX 3aHATUH, TIpPYINIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIIMHA, TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOU arrectanuu Jlocka,
MYJIbTUMEIUHHBIN MPOEKTOP, IKpaH

[lomemenne Ui  XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
o0opynoBanus Cresiaxu, cefdsl JUIst XpaHEHUs y4eOHOTro 000pyJ0BaHUS

WNHcTpyMeHTHI 17151 peMOHTa J1Jab0paToOpHOTro 000PYA0BaHUS

Mpunoxkenune 1

6 YueOHO-MeToaAuYecKoe o0ecleueHue CaMOCTOATEeJIbHOH PpadoThI
o0yUaroImuXxca

[To pucuunnuHe «YmpaBjieHHE COCTOSHMEM MacCHBa» IPEAYyCMOTpEHa ayAuTOpHas U
BHEAYAUTOpPHAs CaMOCTOsITeNIbHass paboTa oOydaromuxcs. 3HAHHUS, YMEHUS M HaBBIKH,
npuoOpeTaeMble CIYIIATEISIMU Ha ayIUTOPHBIX 3aHATUSAX JOJDKHBI 3aKPEIISTHCS MOBTOPEHUEM
MaTepuaia 10 HAaIMCaHHBIM KOHCIIEKTaM, a TaKX€ YTEHUEM JOIOJIHUTEIbHON JMTEpaTypBhl.
[lepeueHs aUTEpaTypHBIX UCTOYHUKOB MTO00pAH TaKUM 00pa3oM, YTOOBI M3JIaraeéMblil B paMKax
JUCLUTUTMHBI MaTepuall ObUT ONMCaH Pa3IMYHBIMU aBTOPAMH C PAa3HBIX MO3HUILINH.

IlepedyeHb TeM 1Jisl MOATOTOBKU K CEMHUHAPCKUM 3aHATHSIM:



1. OcHoOBHBIE MOHATHSA W TEPMHUHBI, TMPUMEHSIEMbIE NPU HM3YYCHUU JUCIHMIUIMHBI «
YnpaBieHue COCTOSHUEM MacCHUBa»

2. KnaccudukanvonHble TMPU3HAKH, MO3BOJSIONHE AU(PPEPEeHINPOBATh  CIIOCOOBI

yIpaBJIEHUS COCTOSIHUEM MacCHUBa.

Buns! kpenu, yciioBus €€ NpUMEHEHUS

OcoOeHHOCTH TPUMEHEHHsI HAOPBI3r-0€TOHHOM Kperu.

Pacuer mapameTpoB HaOpHI3r-0€TOHHON Kpenu

PacuerHas cxema napamMeTpoB rOpU30HTAIBHON KaMephl.

Knaccugukarus cnoco60B ynpodHeHHs TOPOIbI.

Omnpenenenust COCTaBOB CMECH MU LIEMEHTAIH TOPOIbI.

VYciioBHUsI BOSHUKHOBEHHMSI TOPHBIX yaapoB. X kinaccupukanus.

0. [lepeuens mMep Mo MpeAyNPEKICHUIO TOPHBIX YIaPOB, UX KPAaTKOE OMMCAaHUE

11. OcoOeHHOCTH IPUMEHEHUS MEpP IO MPENYIPEXKACHUIO TOPHBIX y1apOB B 3aBUCUMOCTHU
OT BH/JIa TIpoIiecca.

12. YcnoBust BOSHHKHOBEHHS BEIOPOCOB Ta30B. [Iporao3upoBanne BEIOPOCOB.

HOo~NOO AW

BOl'[pOCl)I AJIA MMOATOTOBKH K 3K3aMEHY

1. Hare ompemeneHue CIeAyOMMX TEPMUHOB U TIOHATHIA:

- YNpaBJIEHHE COCTOSHUEM MacCHBa IOPOJ, KaK HayyHas JUCLUMIIJIMHA U KaK

TEXHOJIOTMYECKHI MPOLIECC;

- MEXaHWMYECKHE IIPOLECCHI;

- nedopMaiuu B MacCHBE,

- MEXaHMYECKOE COCTOSHUE MacCHBa;

- cpopMyIHpOBaTh OCHOBHBIE MPUHIUIIBI IPOSKTUPOBAHUS MPOLIECCa YIIPaBIECHUS

COCTOSTHUEM MAaCCHBA.

2. KnaccudunupoBarh crnocoObl YIpaBICHUs COCTOSHHEM MAacCHBa M JaTh KpPATKYyIO
XapaKTePUCTUKY KaXKIOro U3 CIIOoCOO0B.

3. Kak omeHHBaeTCsl YCTOWYMBOCTh HE3AKPEIUICHHOM TOPHU30HTAIbHON BBIPAOOTKH,
npuMeHsiemble Kputepud. Kiaccudukanus mno ycTOMYMBOCTH MpPH HCIOJIB30BAaHUU
kod(pduimenTa 3amaca yCTOMYMBOCTH.

4. Jlatb cXeMbl K pacueTy TOpHOro JaBlieHHs (HAarpy3kd) Ha Kpelb T'OPH30HTAIBHOI
BBIPAOOTKH JIJIS CJTy4aeB: a) KPOBJISl HEYCTOMYNBA; 0) KPOBJISI U CTEHKU HEYCTOMUNBBI.

O. Pamnas  fepeBsHHAas ~ Kpemb  TOPH30HTAIBHBIX  BBIPAOOTOK, YCTPOHCTBO W
MIOCJIEZI0BATEIBHOCTh pacyeTa apamMeTpoB.

6. AmnkepHas Kperb. IEMEHTBI KPEIH ¥ MPUHIHIT paboTsl. OOBEKTHI U MOCIEI0BATEIBHOCTh
pacuera napaMeTpoB.

7. HaOps13r-6eToHHas 1 KOMOMHUpOBaHHas Kperb. [Ipunaiun paboTsl. ITocaenoBarebHOCTh
pacuera napaMeTpoB.

8. Merautnueckasi ToOAATAMBas Kpemb. YCTpOHCcTBO. OOBEKTHI W MPHUHIUIT pacdeTa
1apaMeTpoB.

9. Kpemienrne MaccuBa TPOCOBBIMHU aHKepaMu. [lapaMeTphbl M TEXHOJIOTHYECKask yCTAHOBKA
aHKEPOB.

10.Pacckazare mocneqoBaTeNbHOCTh pacyeTa BEIUYMHBI pacyeTa FOPU30HTAIBHON KaMepshl,
€CJIN KPOBJIS CJIOUCTAs, HAPUCOBATh PACUETHYIO CXEMY.

11.Yto Takoe ynpouneHnue nopojipi? Kinaccudukaius cnocodoB 1 XUMUYECKHX COCTABOB IS
YKpEIIEHUS TIOPOI.

12. Vupounenune nmopoy nemenranueii. CocrtaB cMecu, 000pyI0BaHKE, PEKUMBI [TOJAYH.

13. Vupounenune cMmosamu. Matepuaibl, 000pyI0BaHHE, TEXHOIOTHUS YIPOUHEHHS TIOPOI.

14.Vrpouynenne MarHe3waibHBIMH COCTaBaMH. TEXHOJIOTHS YKPEIUICHUS, PEXKUM IMOIauH
COCTaBOB

15. Tepmuueckoe yrnpouHeHue mopo. TeXHOTOTHs yKPETUICHHS.



16./Tate omnpejeneHuss TOHATHI: TBEpAECIOINAS 3aKJIAJKa, HOPMATHBHASA IPOYHOCTD,
HOPMAaTHUBHBII CPOK TBEpICHHS, HEOOXO0IUMasi TPOYHOCTb.

17.1ath cxemy pacyera Harpy3oK Ha MCKYCCTBEHHBIC IICIIUKU Ha MPUMEPE KaMEPHBIX WU
CJIOEBBIX CUCTEM pa3paboTKU.

18.TopHble yaapsl, OmpeIeliCHIe 3TOTO TIOHATUS U UX KIACCH(PUKAIINY .

19.Kakue MeTo1bl, IPUEMbI UCITOIB3YIOTCS ISl IIPOTHO3a YIAPOOIIACHOCTH MECTOPOXKICHUSL.

20.Tlepeuncanth Mepbl MO TPEAYIPEKACHAIO TOPHBIX YIApOB HA CTaJUd BCKPBITHS
MECTOPOKIEHUS U MTOATOTOBKH MECTOPOXKICHUSI.

21.Kakue Mepsl 10 MPEAYNPERICHAIO TOPHBIX YIapOB MPUMEHSIOTCSA HA CTaIUH OYMCTHOU
BBIEMKH?

22.Yt0 Takoe BHE3aIHbIE BRIOPOCHI TOPOJI ¥ Ta30B? MexaHu3M mpoliecca BrIopoca.

23.0ueHka BEIOPOCOOACHOCTH MECTOPOXKACHHUS M IPOTHO3 BHE3AMHBIX BEIOPOCOB.

MpunoxxeHue 2

7 OueHOqHLIe cpeAacTBa 1A IIPOBEAEHU A HpOME)KyTO‘{HOﬁ aTrrecTanuu

a) NnaHupyemble pesynbtaTbl 06yYeHMs N OLEHOYHbIE CPeACTBa A1 NPOoBeAeHUA NPOMEKYTOYHON

aTTecTaumu:
CTPYKTYpHbIM
MnaHupyemble pe3ynbTaTobl
anemeHt OueHoYHble cpeacTsa
0by4yeHuns
KOMMNETeHLU MM

OTlK-9 - BnageHne metogamu aHanM3a, 3HaHNem 3aKOHOMepHOCTel‘;1 nosegeHmA U ynpasaeHuA
CBOWMCTBaMM FOPHbIX NOPO4 N COCTOAHNEM MaCCKMBa B NpoLeccax ,£|,06bl‘-ll/l n nepepa60TKM TBEPADbIX
NON1IE3HbLIX UCKOMAEMbIX, @ TaKXXe Npn CTPoOUTENDLCTBE U 3KCNAYyaTaunn NoA3eMHbIX COOpy)KEHMﬁ

3HaTb — OCHOBHble onpeaeneHna u Bonpocbl AnA NOAroTOBKM K SK3aMeHY U
MOHATMA No cnocobam CamonpoBepKn
ynpasaeHna COCTOAHNEM 1
MaccuBa nopog, Ux . Jartb ONPENCNEHAS  CIEAYOIIHX
KnaccudMKaLmMm, TEPMHUHOB U [OHSITUU:
o - ynpasfieHne cocToAHMEM MaccuBa
dU3MKO-MmexaHNYecKme CBOMNCTBa ynp
nopog, nopoJ, Kak Hay4yHasa AUCLUMMNANHA U KaK
TEXHO0rMYeCKNiA NpoLiecc;
—  MexaHM4yecKue npoLeccbl B
FopHbIX Maccusax npn BEAEHNUN - MexaHW4eckune nNpoLLecchl;
ropHbix pabot, nx onncaHue
OCHOBHble onpedesneHus u - Aedopmaumm B Maccuse;
MoHAmMuA
- MexaHU4ecKoe COCTOAHME MacC1Ba;
— 3aKOHOMEPHOCTU
NPOoAB/JEHNA FOPHOrO faBNeHus, - chOPMYAMPOBaTL OCHOBHbIE




CTPYKTYypHbIN
MnaHvMpyemble pesyabTaThl

anemeHT OueHouYHble cpeacTBa
0byyeHuns
KoMneTeHuun
MeXaHW3M reomexaHU4YecKmnx NPUHLMUMNbBI NPOEKTUPOBaHMUA NpoLecca
NPOLECCOB NP NPOBEAEHUN ynpaBaeHnA COCTOAHMEM MACCKBa.

BblIPabOTOK, OUMCTHOM BbIEMKM

— npoueccbl nepepaboTkn
NoJie3HbIX MCKOMaeMblX

— obnacti npumeHeHua
TEOPEeTUYECKMX AAHHbIX ANS
pacyéTta NoA3eMHbIX COOPYHKEHWN

2 KnaccuouumposaTtb cnocobbl ynpaBneHus
COCTOAHMEM MACcCUBA U AaTb KPaTKYHo
XapaKTEPMCTUKY KaKaoro 13 cnocobos.

YmeTtb — oueHuBaTb cTeneHb 1. Uto Takoe BHE3aIlHbIC
CNOXKHOCTH BBIOpOCHI ~ mopoax U ra3oB?
FOPHO-TEO/IOTUYECKMX  YC/IOBUA, MexaHu3M mporiecca BeIOpoca.
reoMexaHn4yecKom " 2. Ouenka
rMAPOreonorMyeckoit 06CTaHOBKM BBIOPOCOOITACHOCTH
npu BEAEHUU TOPHbIX paboT MECTOPOXKACHUSA U TPOTHO3
—  roTOBWTb KOPPEKTHbIE BHE3AITHBIX BEIOPOCOB.

NCXOAHbIE AaHHble AnA Bbl6opa 3. Halps13r-6eTonHas u
cnocoba yrnpasieHus " KOMOWHHUPOBaHHAS KpETlb.
obocHoBaHMA napameTpos, [puHuun paboTHI.
aHanu3npoBsaTb pe3ynbTatbl [TocnenoBarenbHOCTH pacucra
NpPoABAEHWNIA TOPHOTO AaBAeHUA napaMeTpoB.
—  NpUMeHATb 3HaHMA o 4, Mertamnudeckas
3aKOHOMEPHOCTAX  MpPoAB/AEHUA NOZaTANBas Kpemb. YCTPOHCTBO,
FOPHOrO AaBieHusA OObeKkThl W TPHUHIMII pacueTa
napameTpoB.
5. Kpennenne wmaccuBa

TpOCOBBIMU aHKepaMu. [lapamerpsl
U TEXHOJOTMYecKas  yCTaHOBKa

aHKEPOB.

Bnagetb — TIPaKTHYCCKMMH HABBIKAMH 1. I[aTI) CXEMbl K pacye€Ty TIOpHOIo
OIICHKH YCTOWYMBOCTH naBieHus (Harpy3Kd) Ha Kpemb
KOHTYPOB BBIPaOOTOK, TOPU30HTAILHOM BBIPAOOTKU IS
CTaTUCTHYECKOH 00pabOTKM CITy4aeB: a) KpOBJIsS HEYCTONYMBA;

PACUETHBIX JTAHHEIX 0) KpOBJISI U CTEHKH HEYCTOWYHBEI
—  npodeccHoHATbHOI 2. PamHag  nepeBsiHHas ~ KpeIb
TOPU30HTAIBHBIX BBIPAOOTOK,

TEPMHHOJIOTMEN T€OMEXaHNKH,
COIPOTUBIICHUSI MaTEPUAIOB.
— TNPaKTUYECKUMU HaBbIKAMU 3
COCTaBJIEHUS PaCYETHBIX
MPOrPaMMHBIX METOJUK IS
KpEIIeH.

YCTPOMICTBO U MOCJIE0BATEIBHOCTD
pacuera napaMeTpoB.

AHKepHas Kpenb. JIEMEHThI Kpenu
U npuHIUN paboTel. OOBEKTH U
MIOCJIEJ0BATEIBLHOCTD pacuera
1apaMeTPOB.

MK-7 - ymeHue onpeaenatb NPOCTPaHCTBEHHO-TEOMETPUYECKOE MO/I0KEHNE OOBEKTOB,
OCYLLEeCTBAATb HEObXoAMMble reoae3nyeckme U mapKluenaepckne nsmepeHus, obpabatbiBatb U
WHTEPNPETUPOBATL UX PE3YNbTaTbl

3HaTb — CIIOCOOBI  yIIPaBJICHHS 1. Kak omeHuBaeTcs yCTOMYHMBOCTH
[COMEXAHMTECKIMIA HE3aKpEIJICHHOW TOPU30HTaIbHON
BBIPaOOTKH? [Ipumensiemble
IpoLeccaMu
kputepun. Kmaccudukanus 1o
B CYHMIHOCTb METONIOB YCTOWYMBOCTH MPU UCIOJIB30BAHUH




CTPYKTYypHbIN

MnaHvMpyemble pesyabTaThl

aNleMeHT OueHOYHble cpeacTBa
0byyeHuns
KOMMNeTeHLMH
KpEIUIEHHUs], YIIPOUHEHUS K03 Punnenra 3amaca
IOpOJL, IPOrHO3a YCTOMYHMBOCTH.
[IPENOTBPAIICHHS TOPHBIX I'opHble yaapsl, onpeaeaeHue 3Toro
HOHATHUS U UX KIIaccu(UKaus.
yHapoB Uro Takoe ymnpouyHEHUE MOpOJbI?
- COBPCMCHHBIC MCTOIBI Knaccudukamms Ccroco0o0B u
KOHTPOJISI COCTOSIHUS XUMHYECKHX COCTaBOB I E:
MacCHBa IOPOJ YKPCIUICHUA TIOPOA.
YupouyHeHue Mopoja LEeMEHTalUeH.
CoctaB cmecu, 000pylOBaHUE,
PEKUMBI TIOJAYH.
YnpouHenue CMOJIAMU.
Marepuaisl, obopynoBaHue,
TEXHOJIOTHS YIPOUHEHHUS [TOPOJ.
6. YrpodHeHue
MarHe3uajlbHbIMU COCTaBaMH.
TexHonorus ykpemieHus, pexum
II0JJa4u COCTABOB.
7. [Iepeuncnure Mepsl 1o
HPEAYNpPEXIECHUI0 TOPHBIX yIapoB
Ha cTaauu BCKPBITHUS
MECTOPOXKACHUST W  TOATOTOBKH
MECTOPOXKACHHUS.
8. Kakue  meper 1o
IPEIYNPEXKICHNUIO TOPHBIX YAApOB
MIPUMEHSIETCS Ha CTaJud OYUCTHOU
BBIEMKH?
YmeTb - COCTaBJIIAITh PACUETHBIE
CXEMBI JJ11 000CHOBAHUS
11apaMeTpoOB KpCIUICHNA, JlaTe cxeMbl pacuera Harpy3ok Ha
YIPOYHEHHUS IOPO/JI, HECYIIIUX HCKYCCTBEHHBIE LEJUKU Ha
KOHCTPYKTHBHBIX 3JIEMEHTOB npUMepe KaMEpHBIX WM CJIOEBBIX
CHCTEM pa3pabOTKH.
- BBIOMPATh METOIUKU
Kaxkne METOJIBI, IIPUEMBI
pactera 1apamerpos WCIIONB3YIOTCS  JUISL  TIPOrHO3a
TEXHOJIOrMYECKUX MPONECCOB YAApOOIACHOCTH MECTOPOXKACHUS ?
yIpaBiIeHUs YCTOMUNBOCTHIO TepMuyeckoe yNpouyHEHHUE MOPOJ.
KOHTYPOB BHIPAGOTOK TexHoorus yKpemjieHusl.
Jate  omnpeneneHuss  MOHATHM:
- MEXaHU3M
TBEpACIOIIas 3aKJIaJKa,
reoMeXaHHYeCKUX MPOIECCOB HOpMATHBHAS MPOYHOCTE,
TIpH NIPOBEJIEHHUH BHIPAOOTOK, HOPMATUBHBI CPOK TBEPJIECHUS,
OUMCTHOW BBIEMKH, HeoO0XxouMasi MPOYHOCTb.
COBPEMEHHBIE METO/IBI
KOHTPOJIS
Bﬂa,ﬂ,ETb — NIPaKTHICCKUMMU HOCHGI[OBaTeJILHOCTB pacycTta
HaBbIKaMH BBIOOpa BCJTHHBI 5 pacdcra
. TOPU30HTAJILHOM  KaMephl, €cliu
KOHCTPYKLIUU KpETeH B
KpOBJIL  CJIIOMCTasi, HApHUCOBATh




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHvMpyemble pesyabTaThl
0byyeHuns

OueHoYHble cpeacTsa

KOHKPETHBIX
TOPHO-TEOJIOIMYECKIX
YCIIOBHSIX, IIPOTHO32
JTMHAMUYECKUX TPOSBICHUN
TOPHOTO JIaBJICHUS

- MPAKTUICCKUMHU
HaBBIKAMU TI0JIH30BAHUS
PEKOMEHTyEMbIMH
HOPMaTHUBHBIMH
JOKYMEHTaMH, METOAaMHU
pacuera mapameTpoB
KOHCTPYKTHUBHBIX 3JIEMEHTOB
Kpenei u cucteM pa3padoTKu

- PaKTUYCCKUMHU
HaBBIKAMU TI0JIH30BAHUS
3apyOeKHBIMU
MIPOrPaMMHBIMH
KOMIIJIEKCAaMH, CII0CO0aMu
COBEpIIICHCTBOBAHUS

pPacueTHYIO CXeMy.







