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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)

Pabouass mporpamma paccmoTpeHa u ogoOpeHa Ha 3acemaHud /kgdhenper PazpaboTku
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
I[Ipencenarens 4\\ U.A. Ipitasnes

PaGouas nmporpamMma cocraBicHa:
npodeccop kadeaper PMIIM, n-p TexH. Hayk ﬂ“” B.H.
KanmbixoB s
Penensent:
3apenyrommii  naboparopueit OOO  Vpanl'eollpoekt , KkaHa. TeXH. HaykK
/) B.II. I'amssmoB
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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 1. Ne

3aB. kadempoii C.E. EBpI/IHIeB

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

[Iporokom ot 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 . Ne
3aB. kadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yaeOHOM oy Ha 3acefaHuu Kapeapsl Pa3paboTku MeCTOPOKICHUH MOJIE3HBIX UCKOMTAEMBIX

[Iporokom ot 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OcBOEHUS TUCHUILUIMHBI «YTpaBJICHHUE COCTOSHHUEM MAaCCUBa» SIBISIOTCA:
NOJArOTOBKA  CIEHHUAINCTA,  O0JAaNaloOMIero  CHCTEMOM  3HAaHWMU  cHenu(pUYHBIX IS
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/ICIICTBUS Ha CBOMCTBA U COCTOSIHME MacCUBa TOPHBIX TOPO/I;

- OBIQJCHHE OyIyIIMMHU CHEIUAIMCTAMH HABBIKAMH TIO YIPABIECHUIO TOPHBIM
JaBJICHHEM, HOBBIMH CIIOCOOAMU YIIPOYHEHHS U pa3ylnpOYHEHHUs MacCHUBa, MPOTHO3UPOBAHUIO U
Mpeny-MPEKICHUI0 TOPHBIX YIapoB, BHIOPOCOB Ta3a, MPOPHIBOB BOJABI U APYTUX OMACHBIX
SBJICHUI B MAaCCHBE FOPHBIX MTOPOJI;

- TPHOOpPETEHUE MPAKTUYCCKUX HABBIKOB HCIOIH30BAHUS TEOPETUUYCCKHX 3HAHUI B
pacueTe mapaMeTpOB TEXHOJOTHMYECKOro IMpolecca YIPaBICHUS TOPHBIM JaBICHHEM IPHU
MIPOM3-BOJICTBE MOI3EMHBIX TOPHBIX padoT.

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  w3ydeHuss  IUCUMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hopMUpPOBaHHBIC B pE3yJIbTaTe U3yUYCHHUS AUCITUTUTHH/ TPAKTHK:

I'eomexannka

®u3nka ropHbIX IOPOJ

Teopus paspylIeHUs TOPHBIX TOPOJL

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

3akaouHble padOoTHI B IIaXTax

[IpoekTupoBanue pyTHUKOB

TexHOIOTHS CTPOUTENTHCTBA KAMUTABHBIX TOPHBIX BRIPAOOTOK

[IpoekTHas AeATENBHOCTD

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble 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 pa3fenoB IPOEKTOB CTPOUTEIbCTBA, PEKOHCTPYKLUUU 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
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJ. 4acoB;
— BHeayUTOpHAas — 1 aKaJ1. 4acos;
— caMocCTosTeNNbHAs padoTa — 89 akaj. 4acos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,

dopma aTTecTaluy - 3a4eT C OUEHKOMN

AynutopHast
KOHTaKTHast pabora
(B akaj. yacax)

dopma TEKyIIEero
Bun KOHTPOJISI
CaMOCTOSATENEHOM | yCIeBaeMOCTH U
paboThI MIPOMEKYTOUHOM
aTTEeCTALIMH

Kon
KOMIIETEHLIUN

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nmab. | mpakr.
3aH. 3aH.

Jlek.

CamocTosiTennbHas
paboTa cTyeHTa

1. 1. Beenenue

11 Beenenue.
CopepxaHue JUCIUTLIUHEI,
HeH W 3aJadd, CBS3b CO
CMC)KHBIMU
JTUCIUTUTAHAMH.
VrpaBneHue COCTOSHHEM
MaccuBa Kak OIWH U3 IToxroroBka K
OCHOBHBIX TEXHHYECKHX H MIPaKTHIECKOMY,
TEXHOJIOTHYECKUX 1a60paTOpHO-
3JIEMEHTOB HO/I3eMHOI MIPaKTHYECKOMY
JOOBIYH PYLI. 1 6 3aHSTHIO. VYerHbIl onpoc K-1.1
XapakTepHbIe CamocTrosTenpHoe
0COOEHHOCTH u3ydeHue yueOHoun
COBPEMEHHOTO  COCTOSIHUS 1 HAy9IHO
MOJ3EMHOM pa3paboTKH JUTEPATypPbl
PYZHBIX MECTOPOXKICHH:
mepexox  Ha  OonbIine
TITyOHHBI, YCIIO)KHEHHE
TFOPHO-TCOJIOTHYCCKUX
YCIIOBHIA, YBEIHYCHHE
MacmTaboB JOOBIUN.

1.2 CnocoObl ympaBieHHs
COCTOSIHUEM MaccuBa
HOpOJ, TPEOOBAHUS K HUM.
TeopeTnueckue  OCHOBBI
croco6oB YIPaBJICHUS
COCTOSIHUEM MacCHBa.
Oomnactb MPUMEHEHUS
Teopuit YOPYTrOCTH, IToaroroBka k
IUTACTUYHOCTH,  CHIMYYHX 1 6 NIPaKTUYECKAM VYeTHBI onpoc IIK-1.1
cpen TUTSt pacueToB 3aHATHIM
napameTpoB 1o (Qakropy
TOPHOIO JIaBIICHHUSI.
[MpuHMIEL crocoObI
VIpaBJIEHUsT  COCTOSIHUEM
MaccuBa IOpOoJ,
KJaccupuKanus,

CYIIHOCTb, 00J1acTh




1.3 HanpsbkeHust B 3eMHOM

Kope, 0COOEHHOCTH
CHJIOBBIX IIOJIEH B TOPHBIX
paiionax. Pacnpenenenue

o IloaroroBka k
HanpsHKeHUH BOKPYT

MIPAaKTHIECKOMY,
MOA3EMHBIX  BBIPAOOTOK,

1a60paTOpHO- .
3aBUCHMOCTDb  MOA3EMHBIX YCTHBIH OIpoc
BBIpa0OTOK, 3aBUCUMOCTH TPAKTHHECKOMY (cobecenoBanue)
oT pa3MépOB (hopmbl R SAHATHIO. naboparopHas ’ MK-1.1

’ ) CamocrosTensHoe parop
qHCIa, napaMeTpoB pabora
n3y-ueHne

HCXOIHOTO HO-JIst .

o yueOHOH 1 Hay4HO

HANpPsHKCHHH. Mertobt
. JIATE- PaTypsl
OTIpeeNeHNs] HapsDKEHHH.
CBoHiCTBO OpOJ u
MaccuBa TIOPOI.
I'eoMexaHUYECKHE MOJEITH
Wroro no pazaery 2/1,41 | 16
2. 2. VmpaBieHue COCTOSHUEM
MaccuBa opoJ pu
MIPOBEICHUH BHIPAOOTOK
2.1 OmeHka COCTOSHHUSA
HE3aKpEeIUIEHHOTO KOHTYypa
BBIPAa0OTOK, BBIOOp THIIA .
CamMmocTosiTeNIbHOE | YCTHBIH onpoc
kpenu. Kpurepuu OlEHKU n3ydenue yueOHoii| (cobecemoBanue)
YCTOHYHBOCTH KOHTYypa 221 9 i i ’ TK-1.1
U Hay4yHO naboparopHas
BBIPaOOTOK UL
JUTEPATYPHI pabora
TOPU3OHTAIBHBIX,
HAKJIOHHBIX u
BEPTHKATBGHBIX BBIPA0OTOK
IloaroroBka k
2.2 dopmupoBaHue MIPAKTUIECKOMY,
HAarpy30K Ha  3JIEMEHTBI 1a60paTOpHO-
kpenu. Pacyer TropHOTrO MIPaKTHYECKOM .
p p P Y YCTHBII OITPOC IK-1.1,
JABICHUST B pEeXHUMax 221 9 3aHSTHIO.
9 (cobecenoBanue) TIK-1.3
3aJaHHBIX ~ Harpy3o0K | CamocTrosTenpHoe
COBMECTHOTO u3ydeHue yueOHoun
nedopmupoBaHUs Y HAYYHO JIUTe-
paTypsl
IToaroroBka k
PaKTUIECKOMY,
2.3 Meromuku  pacueTa nabopaTopHo- .
rnapaMeTpoB Kpereii: PaKTUIECKOM YCTHBI OpOC
pauetp P . P Y (cobecemoBanue), TIK-1.1,
paMHOHM,  MeTaTHYecKOn 1/11 8 3aHSTHIO.

. naGoparopHas TIK-1.3
MO/IaTJIMBOH, CaMmocrosTensHoe aGota
KOMOMHUPOBAaHHON n3ydeHune yueOHon P

Y HAY4HO JINTE-

partypbl

HWroro no pazneny 5/51 26
3. 3. VmpaBneHue COCTOSHUEM
MaccHBa IOPOJ MPH CHCTEMAaxX C
OTKPBITBIM OYUCTHBIM
POCTPAHCTBOM
3.1 [puHOUIBI U METOJbI
pacdera KOHCTPYKTHBHBIX
napaMeTpoB cUCTEM CamocTosiTellbHOe | YCTHBIN Onpoc
pasz-pabotku. OcoOeHHOCTH 9 1 8 usydyeHue yueo- | (cobecemoBanue), K-1.1
pacuera napameTpoB HOH M Hay4YHO nabopaTopHast '
CHUCTEM  pa3paboTKH B JUTEPATYPbI pabota
TEKTOHUYECKH

HaNPsOKEHHBIX palloHax




3.2 VYnpasieHue

COCTOSIHUEM MaccuBa
IToxroroBka k
MOpOX Ha YAAPOOIACHBIX
MIPaKTHIECKOMY,
MECTOPOXKICHHSX.
nabopatropHo-
Knaccudukanus  ropHbIX
1apoB VYcnosus u TPAKTITICCKOMY CTHBINA OIPOC
YAGpOB. w21 | 7 3A-HATHIO. Y P MK-1.1
MEXaHH3M TOPHOTO yjapa. (cobecenoBanue)
CaMocCTosTebHOS
bananc sneprun. IIpornos o
u3ydeHue yueOHon
TOPHBIX yIapoB.
1 HAy9HO
Knaccuduxanus u
JIUTEPATYPhI
CYIIHOCTb METOJI0B
MPOTHO3a
3.3 Crioco0bt
TPENYNPEKICHUS TOPHBIX CamocTosTeNlbHOE | YCTHBIN OIpoc
yziapoB Ha CTaJIUsAX 20 4 n3yueHue yue6- | (cobecenoBanue), IK-1.1,
MPOCKTUPOBAHUS PYyJHHKA HOW U Hay4HO naboparopHast TK-1.2
" IKCIUTyaTalUH. JIUTEPATyPhI pabora
ITocTpoenne 3aIUTHBIX
ITogroroska k
3.4 BuezanHble BBIOPOCHI PaKTUYECKOMY,
nopox u raza. Kpurepuu 71a00paTOpHO-
BBIOPOCOOMACHOCTH. NPaKTUIECKOM .
p P y YCTHBIN OIMPOC TK-1.1,
Meponpusitus 1o 4 3a-HSTHIO.
(cobecenoBanue). TK-1.2
TPENYNPEKICHUIO JTaHHBIX CaMmocrosTensHoe
(hopM pOsIBIIEHUS] TOPHOTO n3ydeHune yaeOHon
JIABJICHUSI U HAYYHO
JUTEPATYPHI
HWroro no pazneny 5/41 23
4. 4. YnpasneHue cBoiicTBaMHU
IOpoJ
4.1 VupouHeHHe MaccHBa
nopon.  Knaccuduxarust IoaroroBka Kk
croco0oB YIIPOYHEHUSL. MIPaKTHIECKOMY,
CyuHocTh TEXHOJIOTHH nabopaTopHo- .
YCTHBIH OIpoc
YIIPOYHEHUS, obmactb MIPaKTHYECKOMY
(cobecemoBanue),
MIPUMEHEHUS, METOIMKA 221 8 3a-HATHIO. TIK-1.1
nmaboparopHast
pacdyeToB mapaMeTpoB 30H CamocTosTenpHoe aGora
YIPOYHEHHUS. Mertoast u3ydeHue yueOHoun p
KOHTpOJs. Matepuansl U 1 HAy9IHO
o0opynoBaHue ULt JUTEPaTypbl
YIIPOYHEHUSI TOPOJT
4.2 OcobeHnocTn
YIpaBIEHUSI  COCTOSIHUEM
MaccuBa opo, pu
poa p ITogroroBka k
cucteMax pa3pabOTKH €
N MIPaKTHIECKOMY,
3aKJIaKOi BBIPAOOTAHHOTO
naboparopHo- .
npocTpancTBa. MexaHu3M YCTHBIN OIPOC
nepefjaud  Harpy3ok  OT 9 TPAKTITICCKOMY (cobecenoBanue)
pe 2rpY 221 | 8 3a-HATHIO. A | nk13
BBIIIIEIIEKAIICH TOJIIIN naboparopHas
. CamocrosTensHoe
MOPOJ HA HCKYCCTBEHHBII . pabota
u3yueHue y4eOHOH
MaccuB. MeToasl pacyera
N . 7 HAy9IHO
TpeOyeMoi 1 HOpMaTHBHON
JUTEPATyPhI
MPOYHOCTH, Mapa-MeTPoOB
WCKYCCTBEHHBIX LEIHKOB U
MOTOJIOYHH
4.3 OcobeHHOCTH
YIpaBICHUSI  COCTOSHUEM
MaccuBa opoJ pu .
CamocTosiTeNlbHOE | YCTHBIN Onpoc
cuctemax ¢ oopymenuem u3yueHue yueOHo# | (cobecemoBanue)
OpOoJI1. Mexanuzm 2 8 i i ’ TIK-1.2
Y HAYYHO nabopaTopHast
(hopmupoBaHus 30HBI
JIUTEPATYPbI pabota
o0Opy1eHusl. Metoabt
MPOTHO3a apaMeTpoB
30HBI OOPYLICHHS TOPOJT
Uroro no pazaeny 6/41 24




Hroro 3a cemectp

18

18

18/14,41

89

3a0

Hroro no JUCHUITIIINHE

18

18

18/14,4
)4

89

3a4eT C OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenbio peanu3anuu 00pa30BaTEIBHOrO IMpoliecca U (GOPMUPOBAHUS YIPABISIEMOCTH
nporecca OOydeHHUs, a TaKKe CO3JaHUS KOHCTPYKTHBHOTO [Hajiora Ha MPaKTHYECKUX H
71a00paTOPHBIX 3aHATHSAX B paMKaxX UTEHHUS JUCLMIUTUHBI «YTPaBICHUE COCTOSHUEM MAaCCHBa»
UCTIONIB3YIOTCS CIIeAYIONINe 00pa3oBaTelIbHbIC U NH()OPMAIIMOHHBIC TEXHOJIOTHH:

Tpaguionneie 00pa3oBaTeNIbHbIE TEXHOJOTUH, IMPEAINOoaralone 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 IPEUMYIIECTBEHHO BEpOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTes).

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

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

[IpakTuueckoe 3ansTUE B hopMe Npe3eHTALUU — IPEICTABICHNUE PE3YIbTaTOB IPOEKTHOM
WJIH UCCJIEIOBATEIBLCKOM NEATENIbHOCTH 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., IlyneBckmii 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) lonoJiHMTE ILHAA JIATEpaTypa:

CII 91.13330.2012 ITonzemuble TOpHbIE BBIPAOOTKH.
http://docs.cntd.ru/document/1200095532.

2 Kazukaes, J[.M. 'eomexanuka noazeMHoi paspabotku: Yuebnuk /[[.M. Ka3uka-es.
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HULl UHOPA-M, 2014. - 136 c.: 60x88 1/16. - (Bsicmice oGpasoBanue: bakamaBpuar).
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7 Tamae, H.3. YmpaBieHue COCTOSHMEM MacCHBa TOPHBIX IOPOJ MPHU MOA3EMHOMN
pa3paboTke pyaHbix MecTopoxkaenuit /H.3. I'anaes //M.: Heapa, 1990.
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B) MeToauyeckue ykasaHus:

1 KanmseikoB B.H., Bonkos I1.B., Heyromonos C.C. YnpaBneHue cOCTOSHHEM MaccHBa
ropueix mopoj. IIpaktukym (DneKTpoHHBIH pecypc): yueOHoe nmocobue / KanmbikoB Bsidecna
Hukonaesuu, Bonkos IlaBen Binagumuposuu, Heyromonos Cepreit Cepreesuu, ®I'bOY BIIO
"MarHuToropckuii rocyiapcTBeHHbI TexHUuyeckuidl yHuBepcurer um. [.M. Hocoma". -
DeKTPOH.TeKCTOB. AaHHbIe (6.25 M6). - Marautoropck: ®I'6OY BO "MI'TY um. I'.1. Hocosa"
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TUTyN. 3kpaHa. ISBN 978-5-9967-1155-0.

2. KanveikoB BsuecnaB HukomaeBwu, BonkoB IlaBen BmamumupoBwmd. YmpapiieHue
COCTOSTHUEM MAaCCHUBA TOPHBIX NOpPOA. OiekTpoHHbIM pecypc. PI'BOY BO MITY um. I''I.
Hocoga. Yue6noe moco6ue. 2018r. ISBN: 978-5-9967-1295-3

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanwne [10 Ne noroBopa Cpok neiicTBUS JTUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpOUHO
Professional

7Zip cB00OTHO pactpocTpansemoe [10 0OECCPOIHO

FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
OnekTpoHHas 0a3za mepHoauYecKux u3maHuii East View
Information Services, OO0 «MBHC»
Hanuonanenas MH(POPMALMOHHO-aHAIUTHYECKAs

cucreMa — Poccuiickuil MHAEKC Hay4HOTIO LIUTUPOBAHUS
(PUHII)

https://dlib.eastview.com/

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




Nudopmanmonnas cucrema - EnxunHoe
OKHO JiocTynma K WH(GOPMAIMOHHBIM
DJNEeKTPOHHBIE pecypchl  OMOIMOTEKH
MI'TY nm. I'"'11. HocoBa
MexnayHaponHass — pedepaTHBHas U
MIOJTHOTEKCTOBasE ~ CrHpaBoyHas  0asa
9 MaTtepuajibHO-TeXHHYecKoe ofecnevyenne TUCIHUTLITHHBI (MOTY 1)

URL.: http://window.edu.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

http://scopus.com

MarepuaabHO-TEXHHUECKOE 00eCIieueHNe AUCIUTUINHBI BKITIOUACT:

VY4eOHble ayIUTOpUU JJsl MPOBEACHUSA 3aHATUN JIEKIMOHHOro Tuna MylbTUMeauiiHbIe
CpeZCTBa XpaHEeHUsl, IIepelauy U IpeAcTaBIeHus HHpopMaLun

YuebHas ayauTopus Ui MPOBEACHUS JIaOOpaTOPHBIX padoT: mabopaTopus reOMEXaHUKH H
texHosorun OI'P  JlaGopaTopHble yCTaHOBKM, W3MEPHUTEIbHbIE NPUOOPHI I BBIIOJIHEHUS
1abopaTOpHBIX PaboT:

JIMHaMOMeTp 3JIEKTPOHHBIN CHKaTHS

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

[Tpubop xommnpeccuoHHbIi i uctbiTaHus rpyHToB [TIKI-OD;

[Tpubop st onpenenenus conpotusienus rpyHToB casury [ TTI-30;

Mkad cymmnbnsrii 1LIC-0,25-20;

Becsi maboparopubie anekrponnsie ARC120 Adventure k. tounoctu 11

(roc. peectp Ne 18785-00);

Y4ebHas ayauTopus UL MPOBEACHUS JIaOOpaTOPHBIX padoT: mabopaTopus reOMEXaHUKH H
¢buzuku ropasix nopon Ilpecc ruapasnnueckuii [ICY-125

W3mepurenb BpeMEHH U CKOPOCTH paclipocTpaHeHus ynbTpa3Byka [lymbcap-2.1,

Kannamerp KM-7 kapmaHHBII ©3MepUTENIb MArHUTHOW BOCIPUUMYHBOCTH;

Becsr maboparopasie BK-3000

KJI. TO4HOCTH BbICOKHUH I

(roc. peectp PONe 48026-11);

Becrel HeaBromarnueckoro aevictsust MII1-150 (MIT BJJA «'ymusep 06») ki1. Tounoct 111

Crenp u1st MOZCTTUPOBAHHS Ha SKBUBAJICHTHBIX MaTepraliax;

JIa6oparopus nonesas [1J1J1-10;

Makert 7151 oTpe/ielIeHUs TPEITMHOBATOCTH TOPHBIX TTOPO/I.

VY4yebHble ayaUTOpPUM JUIsI TPOBENEHUS NPAKTUYECKUX 3aHATHH, TPYNIOBBIX H
WH/IMBUYAIbHBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOJIS M TNPOMEXKYTOYHOH arrtectamun Jlocka,
MYJIbTUMEIUHHBIN MPOEKTOP, IKpaH

[Tomenienune ayst XpaHEHUS! ¥ MPOPUIAKTHYECKOTO 00CITY)KUBaHUSI y4eOHOTO 000PYIOBAHHS
Crennaxu, cei(bl [y XpaHeHUs! yueOHOTro 000pYA0BaHUS

WNHcTpyMeHTHI 1715 peMOHTa 1Jab0opaTOpHOTro 000pYI0BaHUS

Mpunoxxenune 1

6 YueOHO-MeTOaHMYECKOe o0ecrmeYyeHue CaMOCTOSATEJAbHONH PpadoThI
o0yuaromuxca

[To mucuuniuHe «YIpaBlI€HHE COCTOSIHUEM MacCHBa» MPEAyCMOTpEHA ayAUTOpHAs M
BHEAyJIMTOpHAsl caMoOCTOsiTeNibHasg paboTa oOydarommxcs. 3HaHUSA, YMEHHUS U HaBBIKH,
npruoOpeTaemMble CIyHIaTeIsIMA Ha ayIUTOPHBIX 3aHATHIX JOJDKHBI 3aKPEIUIITHCS TTOBTOPECHHEM
Marepuana Mo HANMCaHHBIM KOHCIIEKTaM, a TaKK€ YTEHUEM JIONOJIHUTEIIBHOW JIMTEpaTyphl.



[lepeuenp nUTEpPaTYpHBIX UCTOYHUKOB MOJO0paH TaKUM 00pa3oM, 4TOOBI U3JIaraeMblii B paMKax
JUCIATUTMHBI MaTepuall ObLT ONMCaH Pa3JIMYHBIMKU aBTOPAMH C Pa3HBIX TTO3HUIIUH.
IlepeyeHb TeM AJ15 NOATOTOBKH K CEMHHAPCKUM 3aHATHAM:
1. OcHOBHBIC TIOHSTHS W TEPMHHBI, TPUMEHSICMbIC TPU H3YYCHHUU JUCIHILTHHBI «
YnpaBieHne COCTOSHUEM MacCCHBaY
2. KnaccudukanmoHHble TPU3HAKH, MO3BOJsOmMUE au(depeHIIupoBaTh  CIIOCOOBI
yIIpaBJICHUS] COCTOSTHIEM MacCHBa.
3. Bunusl kpenu, ycinoBus €€ mpUMEHEHHS
4. OcoOeHHOCTH MPUMEHEHHS HaOPBI3r-0ETOHHOM KPETIH.
5. Pacuer mapameTpoB HaOPHI3T-OETOHHOM KPETTH
6. PacuerHas cxema mapaMeTpoB FOPH30OHTAIBHON KaMepHI.
7. Knaccuduxkanus crmoco60B ypodHEHUS TOPO/IBI.
8. OmnpeneneHust COCTABOB CMECH IPH LIEMEHTAILIUH TTOPOJIBI.
9. VYcIiioBHsI BOSHUKHOBEHHUS TOPHBIX yaapoB. X kinaccupukanus.
10. Ilepedens Mep 1O MPeAYNPEKIESHUIO TOPHBIX YIAPOB, HX KPATKOE OMHCAHUE
11. OcobeHHOCTH IPUMEHEHUSI MEP IO MPEIYNPERKACHUIO TOPHBIX yIapPOB B 3aBUCIMOCTH
OT BUJA Iporiecca.
12. YcnoBusi BOBHUKHOBEHUS BBIOPOCOB ra3oB. [IporHo3upoBanue BEIOPOCOB.

Bonpocsl 1151 MOATOTOBKH K IK3aMeHY

1. Jlate ompemeneHue CAeAyOMINX TEPMUHOB U OHSTHIA:

- yIpaBJ€HHE COCTOSHHUEM MacCHBa MOPOJ, KaK HayyHas JUCUMIIJIMHA U KaK

TEXHOJIOTUYECKHH ITPOLIECC;

- MeXaHHMYEeCKHe IPOLECCHI;

- nedopMaiu B MaCCUBE;

- MEXaHMYECKOE COCTOSHUE MacCHBa;

- c(hopMyIHpOBaTh OCHOBHbBIE MPUHIUIIBI IPOEKTUPOBAHUSI ITPOLIECCA YIIPABICHUS

COCTOSIHUEM MACCHUBA.

2. KnaccudumnmpoBars CrocoObl yIpaBieHHsS COCTOSHHEM MacCHBa W JIaTh KPaTKYIO
XapaKTePUCTUKY KaXKJOT0 U3 CLIOCOOOB.

3. Kak oreHMBaeTCS YCTOWYHMBOCTh HE3aKPEIUICHHOW TOPH30HTAJIBHON BBIPAOOTKH,
npuMeHsiemble Kputepuu. Knaccudukanus mo ycTOWYMBOCTH NpPU HUCHOJIb30BAaHUU
K03 uIMeHTa 3arnaca yCTOHYUBOCTH.

4. Jlath cXeMbl K pacueTy TOPHOTO JaBiicHUs (HAarpy3Kkd) Ha Kpelb TOPHU30HTAILHOM
BBIPAOOTKH JUISI CIy4aeB: a) KPOBJIS HEYCTOWUMBA; 0) KPOBJIS U CTEHKH HEYCTOWYMBHI.

5. Pamuas  gepeBsHHAas ~ Kpelb  TOPH30HTAIBHBIX  BBIPAOOTOK, YCTPOWCTBO W
IIOCJIEZI0BATEIBHOCTD pacueTa apaMeTpoB.

6. AuKepHas Kperb. DIEMEHThI KPEIH U PUHIUT paboThl. OOBEKTHI U TTOCIIEI0BATEIHHOCTE
pacuera napaMeTpoB.

7. Halpe3r-6eToHHas ¥ KOMOMHHpOBaHHAs Kperb. [Ipunmun paboTsl. ITocae0BaTebHOCT
pacuera napaMeTpoB.

8. Merammnueckass mopaTiauBas Kpemb. YcTpouctBo. OOBEKTHI W MPUHIUI pacyera
apaMeTpoB.

9. Kpermienre MaccuBa TPOCOBBIMU aHKepamu. [lapaMeTphl U TEXHOJIOTHYECKash YCTaHOBKA
aHKEpOB.

10.Paccka3arp 1ociie1oBaTebHOCTh pacueTa BEIMYMHBI pacyeTa FOPU30HTAIBHON KaMephl,
€CJIN KPOBJIA CIIOUCTAsi, HAPUCOBATH PACUETHYIO CXEMY.

11.Yto Takoe ynpounenue nopoisi? Kinaccudukaiius cioco00B ¥ XUMHYECKUX COCTABOB IS
YKPEIUIEHUS IOPOLI.

12. Vupounenue nmopox nemenranueid. CoctaB cmecu, 000pyI0BaHHE, PEKUMBI TOIa4H.

13. Vupounenne cmonamu. Matepualibl, 000pyI0BaHUE, TEXHOJIOTHS YIIPOYHEHHS TIOPOI.



14. Ynpounenne MarHe3ualbHBIMA COCTaBaMH. TEXHOJIOTHS YKPCIUICHHS, PEKUM IOJa4YH
COCTaBOB

15. Tepmuueckoe ynpoureHue mopo. TeXHOTOTHs yKPEIUICHHS.

16.late ompenmencHus MOHATHN: TBEpPACIONIAs 3aK/agKa, HOPMATHBHAsS MPOYHOCTH,
HOPMATHBHBIA CPOK TBEPACHUS, HEOOXOJUMast TPOYHOCTb.

17.lath cxemy pacuera Harpy3oK Ha UCKYCCTBCHHbIC IIEIUKH Ha MPUMEPE KAMEPHBIX HIIH
CJIOEBBIX CHCTEM pa3pabOTKH.

18.TopHble yaapsl, ompeIeliecHHe 3TOro MOHATHS U UX KIACCU(BHUKAIINY .

19.Kakwue MeTo1b1, IPHEMbI HCIIOJIB3YIOTCS TS POrHO3a yAapOONACHOCTH MECTOPOXKICHHUSI.

20.TlepeuncanTs Mepbl MO MPEAYNPEKICHAIO TOPHBIX YIapOB HA CTAIMH BCKPBITHS
MECTOPOXKJCHHS U TIOATOTOBKU MECTOPOKIACHUS.

21.Kakue Mepbl 10 NPEIYNPEKICHUIO TOPHBIX YIapOB MPUMEHSIOTCSA HA CTaJUU OYMCTHOM
BBIEMKH?

22 Y10 TaKoe BHe3amHble BEIOPOCH TOPO 1 ra30B? MexaHHu3M Ipolecca BEIOpoca.

23.0ueHKa BEIOPOCOOMACHOCTH MECTOPOXKAECHUS U ITPOrHO3 BHE3AMHBIX BEIOPOCOB.

[Tpunoxxenue 2

7 OLleHOYHbIE CPE/ICTBA /ISl IPOBEIEHHUS IIPOMEIKYyTOYHOM aTTeCTalliu

a) NnaHupyemble pesynbTaTbl 06y4eHMA N OLEeHOYHbIEe CPeACTBa A8 NPOBeAEHMA NPOMEKYTOYHOM

aTTecTaumu:
CTPYKTYpHbIM
MnaHupyemble pe3ynbTaTobl
anemeHT OueHo4Hble cpeacTsa
obyuyeHus
KOMMNETeHLU MM

OTlK-9 - BnageHne metogamu aHanm3a, 3HaHNem 3aKOHOMepHOCTel‘;1 nosegeHmA U ynpasaeHuUA
CBOMCTBAMM FOPHbLIX NOPOA N COCTOAHNEM MaCCKMBa B NMpoLeccax ,CI,O6bI‘-WI n nepepa60TKM TBEPAbIX
NON1IE3HbLIX UCKOMAEMbIX, @ TaKXXe NMPn CTPoOUTENbCTBE U IKCNAyaTaunn Nog3eMHbIX COOpy)KEHMﬁ

3HaTb — OCHOBHbIe onpegeneHna n

BOI'IpOCbI ANA NoAroToBKU K 3K3aMeHy U
NoHATUA No cnocobam

CamonpoBepPKH
ynpaBaeHna COCTOAHNEM

MaccuBa nopoa, ux 1. Jarp ompexaeneHue  CIEIYIOIUX
Knaccupuraumm, TEPMUHOB U IIOHATHUH:
$U13MKO-MexaHNYeCcK1e CBOMNCTBA - ynpas/ieHne COCTOIHWeM MaccuBa
nopoa nopoa, Kak Hay4YHaA AUCUMMNIMHA U KaK

—  MexaHW4ecKue NpoLeccbl B | TEeXHONOTMYECKMI NpoLecc;
FOPHbIX MaccMBax Npv BeAeHnn
rOpHbIX paboT, X onucaHue - MeéXaHM4ecKkne npoueccol;

OCHOBHble Ol'lpede/'IEHUH u




CTPYKTYypHbIN

MnaHvMpyemble pesyabTaThl

anemeHT OueHo4Hble cpeacTBa
0byyeHuns
KOMneTeHumm
noHAMuA - pedopmaumm B maccuse;
—  33aKOHOMEPHOCTH
[POABAEHMSA FOPHOTO AaBEHNS, - MeXaHW4YecKoe COCTOAHME MACCUBa;
MEeXaHM3M reomexaHUYeCcKnx - ChOPMYAMPOBATH OCHOBHBIE
MPOLLECCOB NP1 NPOBEAEHNM NPUHLMMbI TPOEKTUPOBAHMA MPOLLecca
BbIPAGOTOK, OUNCTHOM BbIEMKM yrnpaBieH1a COCTOAHMEM MaCcCUBa.
— npoueccbl nepepaboTkn
NOJiIe3HbIX NCKOMaeMbIX 2 KnaccudumumposaTb cnocobbl ynpasaeHma
—  obnactum npumeHeHunAa COCTOAHNEM MacCCUBa U OaTb KPATKYHO
TEOpEeTUYECKUX AaHHbIX ANA XapPaKTepPUCTUKY KaxXa0ro 13 cnocobos.
pac4yéTta NoA3eMHbIX COOPYKEHWUM
YmeTb — oueHuBaTb cTeneHb 1. Yrto Takoe BHE3aIHEIC
CNOXKHOCTK BBIOPOCHI opox Hu razon?
FOPHO-TE0/IOTMYECKUX  YCIOBUN, MexaHu3Mm mporiecca BEIopoca.
reomexaH1M4ecKom " 2. Ouenka
rmaporeonormyeckon o6cTaHoBKM BBIOPOCOOIIACHOCTH
npwu BeAeHUM ropHbIX paboT MECTOPOXKACHUS A  TPOrHo3
— TrOTOBUTb KOpPpPEeKTHble BHC3AIIHbIX BBI6pOCOB.
UCXOAHbIe AaHHble Ana Bblbopa 3. HaOps3r-deronnass u
cnocoba ynpas/sieHuA n KOM6I/IHI/Ip0BaHHaH KpCIlb.
060CcHOBaHWA napameTpos, [MpuHiwn PadoTEL
aHan3nposaTtb pesynbTaThbl HOCHCHOB&TCHBHOCTB pacdcTa
NPOosBAEHUN FOPHOTO AaBAEHUA mapaMETpoOB.
—  NpUMeHATb 3HaHUS o 4, Meramnndeckas
3aKOHOMEPHOCTAX  MPOABNEHMUA MOJAT/INBAsL  Kpelb. YCTPOHUCTBO,
FOPHOrO AaBneHus OOBEeKTHl W TMPUHIMI  pacyuera
rmapaMeTpoB.
S5. Kpemenne maccuBa
TPOCOBBIMU aHKepamu. [lapamerpsl
A TEXHOJOrMYecKas YCTaHOBKa
AHKEPOB.
Bnapetb — TIPaKTHYCCKMMH HaBBIKAMH 1. ,HaTB CXEMBbl K pacye€Ty TOpPHOIo

OLIEHKH YCTOWYMBOCTH
KOHTYPOB BBIPa0OOTOK,
CTaTHUCTUYECKON 00paboTKH
pacyeTHBIX JaHHBIX

— mpodecCHOHATbHON
TEPMHUHOJIOTHEN reOMEeXaHHKH,
COINPOTHBIICHUS MaTEPUAIIOB.
— MPaKTUYECKUMHU HaBBIKAMH
COCTaBJICHUS PaCYETHBIX
POTPaMMHBIX METOJUK ISt
Kpemnen.

JaBJIEHUs (HArpy3ku) Ha Kpemb
TOPU30HTAILHOW BBIPAOOTKH IS
CIIy4aeB: a) KpOBJIS HEYCTOHUNBA;
0) KpPOBJIS U CTEHKH HEYCTONYIMBBI
PamHast ~ nepeBsiHHasT — Kpenb
TOPH30HTAIBHBIX BBIPAOOTOK,
YCTPOMCTBO U MOCIEA0BATEIHLHOCTh
pacuera nmapaMmeTpoB.
AHKepHas Kpenb. DJIEMEHTHI Kpenu
u npuHIMn padoTbl. OOBEKTH U
MI0CJIEI0BATEIBHOCTD pacuera
1apaMeTPOB.

MK-7 - ymeHue onpeaenatb NpoCTPaHCTBEHHO-FeOMETPUYECKOEe NO/0XKEHNE 0ObEKTOB,

OCyLllecTB/iATb HEO6XOAMMbIE reogesnyeckme n MapKLLIEI\;I,D,epCKMe n3ImepeHns, 06p363TblBaTb n

MHTEpPNPEeTUPOBATL UX PE3YNbTaTbl




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHvMpyemble pesyabTaThl
0byyeHuns

OueHoYHble cpeacTsa

3HaTb

- CrocoObl  yIpaBJeHUs
reoMeXaHu4eCcKUMU
rpoLeccaMu

- CYILITHOCTb METOJIOB
KpEIUICHHUSI, YIIPOUHEHUS
IIOpOJ, IPOrHO3a U
MIPEIOTBPAIIEHUS TOPHBIX
yZ1apoB

— COBPEMEHHBIE METO/IbI
KOHTPOJISI COCTOSIHUS
MaccuBa opoJ

Kak ouneHuBaercsi ycTOWYMBOCTH
HE3aKpEIUICHHOW TOpHU30HTAIBHON
BBIPAOOTKH? [Ipumensiemble
kputepuu. Knaccudukauus mo
YCTOMYMBOCTHU MPU UCIOJIb30BAHUU
kod(durmenTa 3amaca
YCTOMYUBOCTH.

['opHble yaapsl, onpeieseHie 3Toro
MOHATHS M UX KJIacCU(DUKAIIHSL.

Yro Takoe yNpOYHEHHUE TMOPOIbI?
Knaccudukamms c1oco00B u
XUMHUYECKHIX COCTaBOB TUTSt
YKpeTIeHUs! TOPO/I.

VYrpodHeHune Mmopoji 1eMEHTalueH.
CoctaB cmecu, 00opyaoBaHue,
PEXKUMBI TIOJJaYH.

YnpouHenue CMOJIAMU.
Marepuansl, o0opynoBaHue,
TEXHOJIOTHS YIIPOUYHEHHUSI TIOPOI.

6. YrpodHeHue
MarHe3ualbHbIMU COCTaBaMH.
TexHonorus yKpemieHus, pPexuM
M0/1a4u COCTABOB.

7. [Iepeuncnure Mepsl o
NPEeAYNPEXICHUIO TOPHBIX YIapOB
Ha CTagnu BCKPBITHS
MECTOPOXKACHUS U  TOJATOTOBKH
MECTOPOKICHUSI.

8. Kakme  mepel 1o
NPEeAYNPEXICHUIO TOPHBIX YIapOB
MPUMEHSETCS] Ha CTaJUu OYUCTHOU
BBIEMKH?

YmeTtb

- COCTaBJISITh PACUETHBIE
CXEMBI JUIsl 000CHOBAHUS
rapaMeTpoOB KPEIUIeHHUS,
YIPOYHEHUS TTOPOJI, HECYIIINX
KOHCTPYKTHUBHBIX DJIEMEHTOB

- BBIOUpATh METOANKHU
pacyeTa napameTpoB
TEXHOJIOTHYECKUX TPOIECCOB
YIPaBJICHUS YCTOHYUBOCTHIO
KOHTYPOB BBIPaOOTOK

- MEXaHU3M
T€OMEXaHUUYECKHUX MPOIIECCOB
MIPU TTPOBEICHUH BBIPAOOTOK,
OYHCTHOU BBICMKH,
COBPEMEHHBIE METO/IbI

JlaTb cXeMbl pacuera Harpy3ok Ha

HCKYCCTBEHHbIE LETUKU Ha
IIpUMeEpE KaMEpHBIX WM CJIOEBBIX
CHCTEM pa3pabOTKH.
Kaxkne METOJIBI, IIpUEMBI
UCIOJB3YIOTCA Ul IIPOTrHO3a
YAapOOIMACHOCTH MECTOPOXKACHUSA ?
TepmMuueckoe yIpOYHEHUE IMOPOL.
TexHOIOTHs YKpeIIeHUSI.

Jate  omnpeneneHuss  MOHATHM:
TBEpACIOIIas 3aKJIaJKa,
HOpMAaTUBHAas IPOYHOCTH,

HOPMATUBHBI CpPOK TBEPJIECHUS,
HeoOXoauMast TPOYHOCTb.




CTPYKTYypHbIN

MnaHvMpyemble pesyabTaThl

aNleMeHT OueHoYHble cpeacTsa
0byyeHuns
KoMNeTeHLUnmn
KOHTPOJISA
Bnapetb — OpaKTUICCKUMHU

HaBBIKaMU BbIOOpa
KOHCTPYKIIUH Kpere B
KOHKPETHBIX
TOPHO-TEOJOrMYECKUX
YCIIOBUSIX, MIPOTHO3a
JTMHAMHYECKUX MTPOSIBICHUIN
TOPHOTO JIaBJICHUS

- MMPAaKTUICCKUMU

HaBbIKaMU TOJIb30BaHUS
PEKOMEHTYeMBIMH
HOPMATUBHBIMH
JTOKYMEHTaMH, METOAAMHU
pacuera napaMeTpoB
KOHCTPYKTUBHBIX 3JIEMEHTOB
Kpernei u cucteM pa3paboTKu

— MPAKTUYICCKUMU

HaBbIKaMHU I1OJIB30BaHUA
3apyOeKHBIMU
MPOrPaMMHBIMH
KOMIUIEKCaMH, Crioco0amMu
COBEpIIICHCTBOBAHUS

1. TlocnemoBaTenbHOCTH
BEJINYUHBI

pacdcTa
pacucTa

TOPU3OHTAIIBHOM  KaMephl, €Clu

KpOBJIL  CJIOUCTa,
PacCUETHYIO CXEeMYy.

HapucCoBaTb










