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Pabouas mporpamma cocraBneHa Ha ocHoBe @I'OC BO mo cnenumansaoctu 21.05.04
I'OPHOE JIEJIO (mpuka3 Munoopuayku Poccun ot 17.10.2016 r. Ne 1298)

PaGouas mporpamma paccmoTpeHa u ogoOpeHa Ha 3acenanyu /kadenpbl PazpaboTku
MECTOPOKACHUH MOJIE3HBIX UCKOMIAEMbIX

11.02.2020, mpotokon Ne 7

3aB. kadeapou = C.E. I'aBpumien

PaGouas nporpamma ogobpena metoauueckoi komuccueid I JAn
25.02.2020 r. mpotokom Ne 7

[Ipencenarens C.E. I'aBpuinen
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Pabouas mporpamMma cocraBicHa: \‘\\ l \\}\
npodeccop kadeaper PMIIM, n-p TexH. Hayk ' \NMU‘N\’ \| B.H.
Kanmbikos !.
Penensenr:

B.III. 'angmoB

3aBeHyIOIHH%@aTOpHeﬁ 00O «Ypanl'eollpoexkt» , KaHI. TEXH. HayK



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHna u ogqodpena g peanmsanuu B 2020 - 2021
y4eOHOM roy Ha 3acenanuu kadeapel Pa3zpabotku mecTo CHHIA TTOJIC3HBIX UCKOTAEMBIX

2020r. Ne 1

C.E. TI'aBpuieB

[Ipotokom ot 03 cenTA
3aB. kadeapoii

|

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKIEHUH TOJIE3HBIX NCKOAeMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EBpI/IIHeB

Pabouas nporpamma nepecmMotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2022 - 2023
yueOHOM oy Ha 3acefaHuu Kapeapsl Pa3paboTku MECTOPOXKICHUN TTOJIE3HBIX HCKOAeMbIX

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu kadeapsl Pa3paboTku MECTOPOXKICHHIA TIOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 . Ne
3aB. kadenpoit C.E. I'aBpuien

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpenHa st peanm3anuu B 2024 - 2025
yueOHOM rofly Ha 3acefaHuu kageapsl Pa3paboTku MeCTOPOXKIEHUH MOJIE3HBIX NCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u oqoopena s peanuszanuu B 2025 - 2026
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOpOKIEHUH TOJIE3HBIX UCKOTTAeMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OcBOEHUS TUCHUILUIMHBI «YTpaBJICHHUE COCTOSHHUEM MAacCUBa» SIBISIOTCA:
NOJATr0-TOBKA  CIEUUAIUCTA,  OOJIAZAIOIIET0  CHUCTEeMOH  3HaHMH  CHeUU(UYHBIX  JUIS
paccMaTpuBaeMoil  00JacTH, pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KauecTB, a TaKke
dbopmupoBanue mpodheccnoHATFHBIX KOMIETSHIINA B cO0TBeTCTBUHU ¢ TpeboBanusmu ®I'OC BO
no criennanbHocTH 21.05.04 T"'opHoe nero:

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

- OBIaJCHHE OyIyIIMMHU CHEIUAIMCTAMH HABBIKAMH TIO YIPABIECHUIO TOPHBIM
JaBJICHHEM, HOBBIMH CIIOCOOAMU YITPOYHEHHS U pa3ylnpOYHEHHUs MacCHUBa, MPOTHO3UPOBAHUIO U
MIPEIYIPEKACHUIO0 TOPHBIX YIaPOB, BELIOPOCOB ra3a, MPOPLIBOB BOJBI U APYTUX OMACHBIX SBJICHHIMA
B MacCHBE TOPHBIX IOPO/I;

- TPHOOpPETEeHUE MPAKTUYCCKHX HABBIKOB HCIIOIH30BAHUS TEOPETUYCCKHX 3HAHUHI B
pacue-Te mHapaMeTpoOB TEXHOJOTMYECKOTO IMpoLecca YNPaBIEHUS TOPHBIM JaBICHUEM IMPH
MIPOU3BO/JICTBE MTOI3EMHBIX TOPHBIX PA0OT.

2 MecTo TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

I[I/ICIII/IHJII/IHa praBHeHI/IG COCTOAHHUEM MaCCHUBA BXOIUT B BapI/IaTI/IBHYIO qacTb y‘IC6HOFO
1J1aHa 00pa30BaTEIHbHOM IPOTrPAMMBI.

I[JI?I I/ISY‘-IGHI/I?I OUCIHUIIIINHBI HGO6XOI{I/IMI)I 3HAHUA (YMCHI/ISI, BJIaIICHI/ISI),
c(hopMUPOBaHHBIC B pE3YJIbTaTE U3yUYCHUS JUCITUTUIHH/ TPAKTHK:

dusrKa ropHBIX MTOPO/T

I'eomexanmnka

Teopus pa3pylieHus TOPHBIX MOPOJL

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyIyT
H€06XOI[I/IMI)I JJIA I/13y‘~I€HI/I$I I[I/ICIII/IHJ'H/IH/ HpaKTI/IKZ

TexHonorus oTpaboTKH LIEHHBIX Pyl B 0CO00 CIIOKHBIX YCIOBUIX

[Iporueccrl moa3eMHOI pa3pabOTKU PYJHBIX MECTOPOKISHUI

KomOunnpoBaHHast T€OTEXHOJIOTHS

TexHonorus Noa3eMHOM 1 KOMOMHUPOBAHHOM Pa3paOOTKH PYAHBIX MECTOPOKIACHHIMA

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pe3ynbraTe OCBOEHUS IUCLUILIMHBI (MOIYJs) «YIIpaBIEHHE COCTOSIHUEM MacCHUBa»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-9 BmageHneM MeToaMH aHAJIN3a, 3HAHWEM 3aKOHOMEPHOCTEN MTOBEJCHUS U YIIPABICHUS
CBOWCTBaMH FOPHBIX MTOPOJ U COCTOSITHMEM MacCHBa B Ipolieccax JA00bIuu U rnepepaboTKu
TBEP/BIX MOJIE3HBIX UCKOMAEMBIX, a TAK)KE IPU CTPOUTENILCTBE U DKCILTyaTalluU MOI3EMHBIX
COOPYKEHUI




3HaTh

(] OCHOBHBIE OTIPEJICIICHHS M TIOHSTHS TI0 CITOCO0aM yIpaBJICHHS
COCTOSTHUEM MAacCHBa MOPOJI, UX KJIacCUPUKAIUU, PU3NKO- MEXaHUIECCKUE
CBOMCTBA MOPO/JI

[J MEXaHMYECKHE MPOLECCHl B TOPHBIX MACCUBAX MPHU BEACHUU TOPHBIX
paboT, UX ONMHMCAHUE OCHOBHBIC ONPEACIICHHS M TIOHATHS

[J 3aKOHOMEPHOCTHU MPOSIBJICHUSI TOPHOTO JIABJICHUS], MEXaHU3M
Tr€OMEXaHHU-YECKHUX MPOIIECCOB MPU MPOBEICHUH BBIPAOOTOK, OUHCTHOM
BBICMKE

[J mporecchl mepepaboTKH MOJE3HBIX HCKOIAeMbIX

[J obyacTv MPUMEHEHHS TEOPETUUECKUX JTAHHBIX JIJISl pacuéra MoA3€MHBIX
COOPYKEHHI

YMeTs

(] OLICHMBATh CTEIIEHb CIIO)KHOCTH TOPHO-TE€0JIOTHYECKUX YCIIOBUH,
reomMexa-HU4ecKO! M THAPOre0IOTHIECKON 00CTaHOBKH MTPH BEJCHUN
TOPHBIX padboT

] rOTOBUThH KOPPEKTHBIE UCXOHBIE TaHHBIE JUIsl BIOOpa criocoda
yIipaBJie-HHUsI 1 00OCHOBAHHUS TapaMETPOB, aHATU3UPOBATh PE3YJIbTAThI
MIPOSIBJIEHUI TOPHOTO J1aBJICHUS

(] IPUMEHSATH 3HaHMsI O 3aKOHOMEPHOCTSX MPOSIBICHUS TOPHOT'O 1aBICHUS

Bnaners

(] NpakTHYEeCKUMHU HaBbIKAMH OLIEHKH YCTOHYHMBOCTH KOHTYPOB BBIPAOOTOK,
CTaTUCTUYECKOM 00paOOTKH pacueTHBIX JAHHBIX

[ mpodeccroHaIbHON TEPMUHOJIOTHEN reOMeXaHUKHU, (PU3UKH FOPHBIX
opoz

[ MpaKTUYECKUMH HaBBIKAMU COCTABJIEHUS PACUETHBIX IPOTrPAMMHBIX
METO-JIMK JJIsl Kperneu

[1K-7 ymenuem omnpenensiTh IpOCTPaHCTBEHHO-TEOMETPUUYECKOE MOJI0KEHHE 0OBEKTOB,
OCYILECTBIISATh HEOOXOIUMBbIE Te0Ie3NUECKUe U MapKIleiiiepckie n3MepeHusi, 0opadaThiBaTh U
HHTEPIPETUPOBATL UX PE3YILTATHI

3HaTh

[J crtocoObl  yrpaBiIeHUsS T€OMEXaHUYECKUMH MPOoIieccaMu

(] CyIIHOCTh METO/IOB KPEIUIEHHUS, YIIPOUYHEHUS IIOPOJI, IPOTHO3a U Ipe-
JOTBpAIIEHNS TOPHBIX YAapOB

(] COBpPEMEHHBIE METO/IbI KOHTPOJISL COCTOSIHUS MacCHBa IMOPOJ

YMmern

[] coCTaBNATh pacyeTHbIE CXEMBI JIIsi 000CHOBAHUS MTapaMeTPOB KpEIICHUs,
YIPOYHEHUS MTOPOJI, HECYIIUX KOHCTPYKTHBHBIX JIEMEHTOB

(] BBIOMpATh METOIMKH pacyeTa MapaMeTpoB TEXHOJIOTHUECKUX MPOIIECCOB
yIpaBiIeHUs! YCTOMUNBOCTHIO KOHTYPOB BBHIPAOOTOK

[J onucaTtbh MEXaHU3M T€OMEXaHUYECKUX IIPOLIECCOB IIPU IIPOBEIACHUH BBI
-paboTOK, OYMCTHON BBIEMKH, UCIIOJIb30BATh COBPEMEHHBIE METO IbI
KOHTPOJIA

Bnanets

() mpakTUYEeCKMMH HaBbIKaMU BbIOOPA KOHCTPYKLIUU Kperneil B KOHKPETHBIX
TOPHO-TE€OJIOTUYECKUX YCIOBUSAX, IPOrHO3a JTMHAMUYECKUX IPOSBICHUN
TOPHOTO JaBJIEHUS

[J MpaKTUYECKUMHU HAaBBIKAMU I10JIb30BAaHUS PEKOMEHAYEMbIMU HOpMa-
THUBHBIMM JIOKYMEHTaMH, METOJAMH pacyeTa NapaMeTpOB KOHCTPYKTUBHBIX
AJIEMEHTOB Kperieil 1 CUCTEM Pa3paboTKH

(] mpakTUYeCKMMHU HaBbIKaMU I10JIb30BaHUS 3apyO0eKHBIMU IPOrPaMMHBIMU
KOMILJIEKCAMH, CIIOCO0aMH COBEPIIEHCTBOBAHMUS 3HAHUNA U YMEHHUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh IHUCHUILIMHBI COCTaBiiseT 4 3aveTHBIX enuHuIl 144 akajn. 4acoB, B TOM
qyuce:
— KOHTaKkTHas paborta— 71,15 akan. 4acos:
— aynutopHas — 68 akaj. 4acos;
— BHeaynutopHas — 3,15 akaz. yacos
— caMocTosiTenbHas pabora — 37,15 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

dopma TeKyIIEero
Bung KOHTPOJISI
CaMOCTOSTEILHOM | yCIieBaeMOCTH U
padoThI MIPOMEKYTOUHOM
aTTeCcTaIluu

Kon
KOMIIETEHLIUN

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpakrT.
3aH. 3aH.

Jlek.

CamocrosrenbHas
paboTa cTyeHTa

1. 1. Beexnenue.

11 Conepxanwne
JUCLUIIINHBI, e n
3aj1a4u, CBSI3b co
CMC)KHBIMU
JTUCIUTUTAHAMH.
VipaBrneHue COCTOSHUEM
MaccuBa Kak OAWH W3
OCHOBHBIX TCEXHHYCCKUX U
TEXHOJIOTHIECKUX
3JIEMEHTOB Mo/A3eMHON
OOBIIN PYA. 2 2 - VYerHbll onpoc OIIK-9, TIK-7
XapakrepHble
0COOEHHOCTH
COBPEMEHHOTO  COCTOSTHHS
MOA3EMHOI pa3paboTKH
PYIHBIX MECTOPOIKICHUIA:
nepexox  Ha  Ooubliue
TITyOHHBI, YCIIO)KHEHHE
TFOPHO-TCOJIOTHYCCKUX
YCIIOBHH, YBEJHYCHHE
MaciTaboB JIOOBIYH.

1.2 Crnoco0bl ynpaBiieHHS
COCTOSTHHEM MacCH-Ba
HOPOJ, TPEOOBAHUS K HUM.
Teopetnde-ckre  OCHOBBHI
croco6oB yIIpaBJIeHUS IToxroroBka K
CO-CTOSIHHEM MacCHBa. PaKTUIECKOMY,
Ob6nactb MIPUMEHEHUS nabopaTopHo-
Teopuil YIIPYTOCTH, HPaKTHIECKOMY
MIACTUYHOCTH,  CBHITY-UHX 1 2 3aHSTUIO.
cpen IS pacueToB CamocTosTensHOe
mapamMeTpoB 10  (akTopy u3y-ueHue
TOPHOIO JIaBJIECHMUS. y4eOHOH U HayJHO
IprHIATIED CITOCOOBI JNTE- PaTypHI
YIpaBIE€HUS  COCTOSIHUEM
MaccuBa nopof,
Kk1accupukanus,
CYIIHOCTb, 00-1acth

YCTHBII OIpoc

OIIK-9, TIK-7
(cobecemoBanue)




1.3 HanpsixkeHust B 3eMHO#t
Kope, 0COOCHHOCTHU
CHJIOBBIX IIOJIEHl B TOPHBIX
paiionax. Pac-mpenenenue

ITogroroBka k

HaINpsHKEHUH BOKpPYT
MPAKTHIECKOMY,
MOJ3EM-HBIX  BBIPAOOTOK,
1a60paTOpHO- .
3aBHCUMOCTh  MOA3EMHBIX YCTHBIH OIpoc
BBIPA0OTOK, 3aBUCUMOCTb TPAKTHICCKOMY (cobGecenoBanmue)
’ 2/21 2 2,15 3aHATHIO. > | OIIK-9, TIK-7
oT  pa3mepoB, (opmsl, JTabopaTopHast
CamocrosTenbHOE
qHCIa, napaMeTpoB pabora
n3y-ueHne
HCXOIHOTO HO-JIst .
o y4eOHO U Hay4HO
HANpPsHKCHHH. Mertobt
JIUTE- paTypbl
OTIpeAeIeHHNs
Ha-npspkeHuil.  CBoiicTBO
MOPOX M MaccuBa MO-POJ.
T'eomexanndeckue Monenu
Wroro no pazaery 2/21 2 6,15
2. 2. YmupaBJeHHE COCTOSHAEM
MaccuBa opoJ npu
MIPOBEICHUH BHIPAOOTOK.
2.1 OueHka CcoOCTOSHUSA
HE3aKPEIUICHHOTO KOHTYypa
BBIPAa0OTOK, BBIOOp THIIA .
CaMocCTOsTeTIBHOE | YCTHBIH OIpoc
kpenu. Kpurepun OLEHKH n3ydenue yaeOnoii| (cobecemoBa-Hue)
YCTOHYHBOCTH KOHTYypa 3 2/11 4 i ¥ > | OIIK-9, TIK-7
U Hay4yHO naboparopHas
BBIPaOOTOK Ui
JTUTEPATYPBI pabota
TOPU3OHTAIBHBIX,
HAKJIOHHBIX "
BEPTHKATBGHBIX BBIPA0OTOK
[Noaroroska k
2.2 dopmupoBaHue MPAaKTHYIECKOMY,
HAarpy30K Ha 3JIEMEHTHI 1a00paTOpHO-
kpenu. Pacder ropHOTrO 8 NPaKTHIECKOMY CTHBI OMDOC
JNABICHUS B  pPEXHU-Max 3 2 4 3aHATHIO. y P OIIK-9, TIK-7
(cobecenmoBanwue)
3aJaHHBIX ~ HArpy30Kk © CamocrosTenpHOE
COBMECTHOTO U3y-ueHue
neopMUpOBaHHS yueOHOW U Hay4HO
JIUTE- PaTypbl
nabopaTopHO-
2.3 Meroauku pacuera MIPaKTUYECKOMY .

N YCTHBIH Onpoc
napaMeTpoB Kperiei: 3aHSTHIO. (cobeceoBanmue)
paMHOH,  MeTalTM4ecKoi 321 1/11 3 | CamocTosTensHoe > | OIIK-9, IIK-7

N naboparopHast
MOAATIINBOM, n3y-ueHHe aGora
KOMOWMHHPOBaHHOI yueOHOI U Hay4yHO P

JIUTE- paTypbl
Uroro no pazneny 921 | 5/21 11
3. 3. YmpaBieHue cocTOsSHHAEM
MaccHBa IOPOJ IPU CHUCTEMax C
OTKPBITBIM OYHCTHBIM
HPOCTPAHCTBOM.
3.1 IIpuHOUITBI ¥ METOIBI
pacdera KOHCTPYKTHBHBIX
napaMeTpoB cUCTEM CamocrosTensHOe
a3-pabOTKH. n3ydeHue yueOHou CTHBIHA Ompoc
basp 8 4 1 3 |myaenme Yt y P OTIK-9, TIK-7
OcobeHHocTH pacuera Y Hay4yHO (cobecenoBanue)
apaMeT-poB cUCTeM JIUTEPATypPbI
pa3paboTKu B

TCKTOHUYCCKHU




3.2 VYnpasieHue

COCTOSTHHEM MaccuBa
Ilonroroska
MOpOX Ha YyAapOOHaCHBIX
MPAKTHIECCKOMY,
MECTOPOXKICHHSX.
nabopaTopHO-
Knac-cudukanuss TropHBIX
apoB VYcnosus u MpaKTHHECKOMY CTHBIHA Ompoc
YAGpOB. 2 4 |2 | 3 SAHSATHIO. Y P OIIK-9, [TK-7
MEXaHM3M TOPHOTO yapa. (cobecenoBanue)
CamocrosTenbHOE
bananc sneprum. Ilpornos
U3y-ucHHe
TOPHBIX yIapoB. eGHOM 1 HAVIHO
Knaccuduxanus u yi i
JIUTE- paTypbl
CYIIHOCTb METOJI0B
MPOTHO3a
3.3 Crioco0bt
NPENyNpPEKICHHS TOPHBIX CamocrosaTenbHOE | yCTHBIN onpoc
yza-poB Ha cTanusax 2 4 2 4 |myuenme yuebOHoii| (cobecenoBanue), OIK-9 TIK-7
MPOEKTHPOBAHUS PYIHHAKA ¥ HAy9HO JTabopaTopHas '
" IKCIUTyaTalUH. JIMTEPaTypPHI pabora
Iloctpoenue 3aIIUTHBIX
HWroro no pazneny 5 12 531 | 10
4. 4. VmpasieHue cBoiicTBaMu
IOpoJ
4.1 VupoyHeHHEe MaccuBa
nopon.  Kmaccugpukanus IMoaroToBka K
croco0oB YIIPOYHEHUSL. MPAKTHIECKOMY,
CymHocTth TEXHOJIOTHH 1a00paTOpHO-
YIIPOYHEHUS, obmactpb MPAKTHIECKOMY
[PUME-HEHHs,  METOJUKa 2 3/31 2 3 3aHATUIO. YCTHBII OIIPOC OIIK-9, ITIK-7
pacdyeToB MapaMeTpoB 30H CamocrosTenpHOE
YIPOYHEHHUS. Mertoast HU3y-YEHUE
KOHTpPOJIS. Ma-Tepuaisl u y4eOHOM U Hay9IHO
obopynoBaHue VTS JIMTE- PaTypsbl
YIIPOYHEHUSI TOPOJT
4.2 OcobeHHocTH
VIpaBJIE€HUS  COCTOSHUEM
MaccMBa  MOPOA  TpH
cucTeMax pa3paldoTKH ¢ IMoaroToBka K
3aKJIAIKON BBIPAOOTAHHOTO MPAKTHIECKOMY,
MPOCTPAHCT-Ba. MexaHH3M 1ab0paTOpHO- .
YCTHBIN OIPOC
nepegayd  Harpy3ok  OT PAKTHIECKOMY (cobeceoBanme)
BBI-IIENIEXKAaIen TOJIIHA 2 421 | 221 4 3aHATHIO. > | OIIK-9, TIK-7
o n1abopaTopHas
MOPOJ HA WCKYCCTBEH-HBIN CamocrosTenpHOE aGota
MaccuB. Mertoasl pacuera u3y-4eHue p
TpeOyemoit 51 y4eOHOU ¥ HAYIHO
HOPMAaTUBHOM TIPOYHOCTH, JIUTE- PaTypBI
napaMeTpoB
HCKYCCTBCHHBIX IICJINKOB U
TIOTOJIOYHH, H30JUPYIOIINX
4.3 OcobeHHOCTH
YIPaBICHUSI  COCTOSIHUEM
MacchuBa  MOPOA  TpH .
CaMocTosATeNbHOE | YCTHBIM OIPOC
cucTeMax ¢ ofpymieHuem n3yueHue yueOHoii| (cobecenoBaHue)
OPO/I. Mexanuszm 1 4/41 1 3 e yi > | OIIK-9, IIK-7
U Hay4yHO naboparopHast
(hopmupoBaHus 30HBI
JIATEPaTyphI paboTta
00pyIICHHS. Mertombt
MPOTHO3a mapaMeTpoB
30HBI O0OPYIICHHS OPOJI.
Uroro no pazaeny 5 1191 | 521 | 10
Uroro 3a cemectp 17 |34/13U | 17/74 | 37,15 SK3aMeH
Hroro no aucumruinye 17 |34/13U| 17/74 | 37,15 DK3aMeH OIIK-9,I1K-7




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 paMKax YTEHHUS JUCLMILTUHBI «YTPaBICHUE COCTOSTHUEM MAaCCHBa»
UCTIOJNIB3YIOTCS CIIeAYIONIe 00pa3oBaTelIbHbIC U NH()OPMAIIMOHHBIC TEXHOJIOTHH:

Tpaguimonnsie 00pa3oBaTelIbHbIE TEXHOJOTHH, MPEANOoJaraloiiie OpraHu3aluio
00pa30BaTeNbHOTO IIpoLEcCa B BUAE MNPSAMOM TpaHCISIUMM 3HAaHUM OT NpernojaBarens K
CTYJCH-TY.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NudopmanvonHas  Jekuuss —  [OCJIENOBATEIbHOE  U3JIOKEHUE  MaTepuaia B
JTUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE MPEUMYLIECTBEHHO BEpOAJbHBIMU CPEICTBAMH
(MOHOJIOT TIperoaaBaTes).

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

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

[IpakTuueckoe 3ansATUE B hopmMe Npe3eHTALUU — IPEICTABICHNUE PE3YIbTATOB IPOEKTHOM
WJIH UCCJIEIOBATEIBLCKOM NEATENIbHOCTH C HCIIOJIb30BAHUEM CIEIIMATU3UPOBAHHBIX TPOrPAMMHBIX
cpen.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[Ipencrasneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1 Tomuk, B.M. VYmnpaBienue cocrtosHuem MaccuBa: YueOHuk /B.M. Tomuk, T.T.
Hcman-ioB //IM..: MITY, 2014. 374 c.
https://www.directmedia.ru/book 100046 Upravienie_sostoyaniem_massiva_Uchebnik dlya v
uzov/

2. baknamos, 1.B. I'eomexanuka. T.1 OcHOBBI Teomexanuku. T.2 'eomexaHHUecKHe
mpo-tieccel: Yueonuk /M.B. Bakmamos /M.: MI'TVY, 2004. https://e.lanbook.com/book/3286

0) lonotHuTeIBHASI TUTEPaTypa:

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

2 Kasukaes, /.M. 'eomexannka moazeMHoil pazpabotku: YueOnuk /II.M. Kazuka-es.
//M., 2009. 542 c.

3 l'omuk B.M. Ynpasnenue cocrosiHueM MaccuBa: YuyeOHoe mocooue / B.W. Tonuk. - M.:
HULl MHOPA-M, 2014. - 136 c.: 60x88 1/16. - (Bsicmice oGpasoBanue: bakamaBpuar).
(o6moxka) ISBN 978-5-16-006751-3 https://new.znanium.com/catalog/document?pid=406231

4 bopoBkoB HO.A. VYmpaBieHue COCTOSHHEM MacCHBa TIOpOJA MPU TMOA3EMHOMN
reorexHo-norun. M3gareascto “Jlans”/2018.-240c¢. https://e.lanbook.com/book/103066

5 Kwupuuenko 10.B., UYeckumoB B.B., [IlyneBckuii C.A., TI'eomexaHuka:
WHXCHEPHO-TEOJIOTHIECKOE 00ECIIeYCHHE YIPABICHUS COCTOSHUEM MAaCCHUBOB TOPHBIX TOPO/I:
yaeOHoe ocobue. Yuednoe nmocooue. M3parenscreo “MUCHUC”. 2017. -90¢c. OBC «JIanb» ISBN
978-5-906846-37-2.

6 Yepnsk, N.JI. Yopasiaenue cocrosarem maccuBa ropusix nopon /M.JI. Yepnsk, C.A.
SApynun //M.: Heapa, 1995.



https://www.directmedia.ru/book_100046_Upravlenie_sostoyaniem_massiva_Uchebnik_dlya_vuzov/
https://www.directmedia.ru/book_100046_Upravlenie_sostoyaniem_massiva_Uchebnik_dlya_vuzov/
https://e.lanbook.com/book/3286
http://docs.cntd.ru/document/1200095532.%202
http://docs.cntd.ru/document/1200095532.%202
https://new.znanium.com/catalog/document?pid=406231
https://e.lanbook.com/book/103066
https://e.lanbook.com/book/103066

7 I'anmaes, H.3. YnpaBienue cocTossHHEM MacCHBa TOPHBIX MOPOJ MPH MOA3EMHON pa3paboTKe
pynHbix MectopoxaeHuii /H.3. T'anaes /M.: Henpa, 1990.

8 3aknamounsie pabotrel B maxtax: CmnpaBounuk /mojn pen. .M. Bponnukosa, M.H.
I{pramosa /M.: Henpa, 1989

9 @enepanbHble HOPMBI M TpaBUiIa B OOJACTH MPOMBIIUICHHONH 0€30mMacHOCTH
«[Tonoxenne mo 06e30MaCHOMY BEACHHIO TOPHBIX PabOT Ha MECTOPOXKIEHHUSAX CKJIOHHBIX WU
orac-HbIX 1o TopHbIM yaapam». Cepust 06. Beimyck 7. /M.: 3A0 «Hay4HO-TeXHUYECKHIA LIEHTP
HC-CJIeIOBaHUM TTPOOJIEM MMPOMBINIIICHHOM Oe30macHoCcTHY, 2014,

10 Jlatpimes, O.I". @usuka ropusix nopox /O.I". Jlateimes, O.0. Kazak //ExatepunOypr:
YITY,2013. 277 c.

B) MeTonuyeckue ykazaHus:

1. KanmsixoB B.H., Bonkos I1.B., Heyromonos C.C. YnpaBiieHre COCTOSSHUEM MacCHBa
ropusix nopo. Ilpaktukym [DnekTpoHHbIi Kypc] : yuebHoe mocobue / KanmbikoB Bsdecnan
Hukonaesuu, Bonkos I[laBen Bnagumuposuy, HeyromonoB Cepreit Cepreesuy; ®I'bOY BO
«MarHuToropckuii rocyJapcTBeHHbIM TexHuueckud yHuBepcuter um. [.M. HocoBa». —
Onektpon. TekcroBbie aaH. (6,25 M6). — Maruurtoropck : ®I'BOY BO «MI'TY wum. I'.I.
Hocosay, 2020. — 1 snektpon. ont. muck (CD-R). — Cucrem. tpeboBanus : IBMPC, mro6oi,
6onee 1GHz ; 512 M6 RAM ; 10 M6 HDD ; MS WindowsXP u Beiie ; AdobeReader8.0 u Beiie
; CD/DVD-ROM nauckoBo ; MblIiib. — 3ari. ¢ TUTY.1. 9kpana. ISBN 978-5-9967-1155-0

2. KanmeikoB BsuecnaB Hukomnaeswd, Bonkos I[laBen BnagmmupoBud. YmpasieHue
COCTOSIHUEM MAacCHBa TOPHBIX MOPOJ. DnekTpoHHbI pecypc. PT'BOY BO MI'TY um. I'H.
Hocoga. Yue6noe noco6ue. 2018r. ISBN: 978-5-9967-1295-3

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe oGecnieueHue

Haumenosanue 10 Ne norosopa CpoKk JIeHCTBHYSI JIUTICH3UH
MS Windows 7

Professional(ms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |/1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000JTHO pacnpoctpansemoe [10 0EeCCPOYHO
FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanme Kypca CcplIKa

DnekTpoHHas 0a3a nmeproanveckux m3nanuid East View
Information Services, OO0 «MIBHUC»
Hanuonansnas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — Poccuiickuii MHIEKC Hay4HOI'O LIUTUPOBAHUS
(PUHII)
[TouckoBass cucrema Axagemus Google (Google
Scholar)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

denepanbHOE TOCYIAPCTBEHHOE OIODKETHOE YIPEKICHHE
«DenepanbHblit UHCTHUTYT npomeinennoi [URL: http://www1.fips.ru/
COOCTBEHHOCTH

HNupopmanmonHas cucreMa - EnuHOEe OKHO JOCTymna K
nHGOPMAIMOHHBIM pecypcam

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIHTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKIIIOUACT:
Tun u Ha3zBanue ayaqutopun OcHalleHUE ayAUTOPUH
VY4eOHble ayAUTOPUM JJIs1 IPOBEACHUS 3aHATUN JEKIMOHHOIO Tuna MynbTUMenUiiHbIE

CpEIICTBA XpaHEHUs, IepeIayul U MpeAcTaBieHus uHpopmanuu

VYueOHas ayIuTopus Ui IpOBeIeHUs TabopaTOpHBIX padoT: JabopaTopusi TeOMEXaHUKH

u texnonorun OI'P JlaGopaTopHble YCTaHOBKH, W3MEPHUTEIBbHBIC MPUOOPHI JIJISl BBITOJIHEHHS
1abopaTOpPHBIX PaboT:

JluHaMOMETp FJIEKTPOHHBIN CIKATUS

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

[Tpubop xommnpeccuoHHbIi is uctbiTaHus rpyHToB [TIKT-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);

VYyeOHast ayauTopus AJis IPOBEACHU 1aOOpaTOPHBIX paboT: 1ab0paTOpusi TEOMEXaHUKH

u pusuku ropusix nopox [pecc ruapasnuueckuii [ICY-125

IIT;

W3mepurens BpeMeHH M CKOPOCTH paclipocTpaHeHus ynbTpa3Byka [lymbcap-2.1,
Kannamerp KM-7 kapmaHHBII ©3MepUTENIb MArHUTHOW BOCIPUUMYHBOCTH;

Becr1 naboparopasie BK-3000

KJI. TO4HOCTH BbICOKHUH I

(roc. peectp PONe 48026-11);

Becwr HeaBToMaTHueckoro neicteust MI1-150 (MIT BJIA «'ymuBep 06») KiI. TOUHOCTH

Crenp [u1st MOIETUPOBAHHS Ha SKBUBAJICHTHBIX MaTepraiax;

JIa6oparopus nonesas [1J1J1-10;

Makert 7151 oTpe/ieNIeHns TPEUTMHOBATOCTH TOPHBIX TTOPO/I.

VY4yeOHble ayAUTOPUU JJIsl TPOBENCHMSI MNPAKTHUUECKUX 3aHATUH, TPYNIOBBIX U

WHJVBHIYAJIbHBIX KOHCYJIbTALlMN, TEKYIIEr0 KOHTPOJS M MPOMEXYTOUYHOU artectanuu Jlocka,
MYJBTUMEANNHBIN IPOEKTOP, IKPaH

[Tomemenne s XxpaHeHUsST W TPOPIIIAKTHYECKOTO OOCTy)KMBaHUS y4eOHOTO

o0opynoBanus Cresiaxu, ceidsbl JUIst XpaHEHUs yueOHOTro 000pyJ0BaHUS

WNHcTpyMeHTHI 17151 peMOHTa 1JabopaToOpHOTro 000pYI0BaHUS


http://www1.fips.ru/
http://window.edu.ru/

[Tpunoxenue 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

[To nucnumunHe «YTpaBleHHE COCTOSHHUEM MAacCHBa» IMPEIYCMOTpEHA ayJuTOpHas WU
BHEAYJMTOPHAS CaMOCTOsITEeIIbHAsE pabora oOyJaromuxcs. 3HAHWsS, YMEHUS M HaBBIKH,
npruobOpeTaeMble CIyHMIaTeIsIMA Ha ayIUTOPHBIX 3aHATHIX JOJDKHBI 3aKPEIUITHCS TTOBTOPECHHEM
Marepuaja 10 HalMCaHHBIM KOHCIIEKTaM, a TAaKXXe YTCHHUEM JIOTOJIHUTEILHOW JIMTEPATYpPHI.
[lepeuenp nuTEpaTYpHBIX UCTOYHUKOB MOJOOPAaH TaKUM 00pa3oM, 4TOOBI M3JIaraeMblii B paMKax
JMCIATUTMHBI MaTepuall ObLT ONMCaH Pa3IMYHBIMKU aBTOPAMH C Pa3HbIX TTO3HIIUH.

IlepeyeHb TeM AJ15 NOATOTOBKH K CEMHHAPCKUM 3aHATHSAM:

1. OcHOBHBIC TIOHSTHS W TEPMHHBI, TPUMCHSIEMbIC NPU HM3YYCHUU JUCIHIUIHHBI «

YnpaBieHne COCTOSHUEM MacCCHBa
2. KnaccudukanmoHHble TIPU3HAKH, IMO3BOJsOMMKE AuddepeHInpoBaTh  CIIOCOObBI
YIIPaBJICHUS] COCTOSTHIEM MacCHBA.

3. Bunusl kpenu, ycinoBus €€ mpUMEHEHHS

4. OcoOeHHOCTH NPUMEHEHUSI HaOpBI3r-0ETOHHOM Kpenu.

5. Pacuer mapameTpoB HaOPHI3T-OETOHHOM KPETTH

6. PacderHast cxema mapaMeTpOB FTOPH3OHTAIBHONW KaMepHI.

7. Knaccudukarnus cnoco00B yIpOYHEHHsI TOPOIBL.

8. OmnpeneneHust COCTABOB CMECH IPH LIEMEHTAIIUH TTOPOJIBI.

9. VYcIiioBHsI BOSHUKHOBEHHUS TOPHBIX yaapoB. X kinaccupukanus.

10. Ilepedens Mep 1O MPeAYNPEKISHUIO TOPHBIX YIAPOB, HX KPATKOE OTHCAHHE

11. OcobeHHOCTH TPUMEHEHHUS MEp IO MPEeAYNPEKACHUIO TOPHBIX YAAPOB B 3aBUCUMOCTH

OT BHUJA IpoIiecca.
12. YcnoBust BO3HUKHOBEHUS BBIOPOCOB razoB. [IporaozupoBanue BEIOPOCOB.

Bonpocs! 1151 MOATOTOBKH K IK3aMeHY

1. Hatp ompeneneHue CIeAYIOUIMX TEPMUHOB U TOHATHIA:

- yIpaBJeHHE COCTOSHHUEM MacCcHBa MOPOJ, KaK HayyHas JUCUMIJINHA U KaK

TE€XHOJIOTUYECKHH MTPOLIECC;

- MeXaHHMYEeCKHe IPOLECCHI;

- nedopMaiuu B MacCHBe;

- MEXaHMYECKOE COCTOSHUE MacCHBa;

- c(hopMyIHpOBaTh OCHOBHbBIE MPUHIUIIBI IPOEKTUPOBAHMS TIPOLIECCa YIIPABICHUS

COCTOSIHUEM MACCHUBA.

2. KnaccudumnmpoBars crnocoObl yIpaBICHHS COCTOSHHEM MACCHBA W JIaTh KPATKYIO
XapaKTepUCTUKY KaXKJOT'0 U3 CIIOCOOOB.

3. Kak oreHMBaeTCS YCTOWYHMBOCTh HE3aKPEIUICHHOW TOPH30HTAJIBHON BBIPAOOTKH,
npuMeHsieMble Kpurepun. Knaccudukaius Mo yCTOWYMBOCTH TPU HCHOIB30BAHUHU
Kod(durmenTa 3amaca yCTOMIMBOCTH.

4. Jlath cXeMbl K pacyeTy TOPHOTO JdaBjieHUs (Harpy3KH) Ha Kpemnb TOPHU30HTAIBHOM
BBIPA0OTKH JIJIS CITy4aeB: a) KPOBJS HEYCTOMYMBA; 0) KPOBJISI U CTEHKU HEYCTONYMBEI.

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

6. AuHKepHas Kperb. DIEMEHThI KPEH U MPUHIUT paboThl. OOBEKTHI M TOCIIEI0BATEILHOCTE
pacuera napaMeTpoB.

7. HaOpsI3r-6eTonHast 1 KOMOMHUpOBaHHas Kpenb. [Ipuammn pa6oTsl. [locienoBareabHOCT
pacuera napaMeTpoB.

8. Meramnnueckas MogaTiuBas Kpenb. YCrTpoiictBo. OOBEKTH W IMPHHIUII pacyeTa
apaMeTpoB.

9. Kpemienune MaccuBa TPOCOBBLIMHU aHKepaMu. IlapaMeTphbl U TEXHOJIOTMYECKAs yCTAHOBKA
aHKEpOB.



10.Paccka3zarh mociaenoBaTelbHOCTh pacyeTa BEIMYUHBI pacuyeTa TOPU30HTAIBHON KaMepshl,
€CIIU KPOBJIS CIIOMCTas, HAPHCOBATh PACUETHYIO CXEMY.

11.Y10 Takoe ynpounenue nopoabsl? Knaccugpukaius crnoco60B 1 XUMUYECKUX COCTABOB IS
YKpPEIUIEHUs TIOPOJ.

12. Vupounenue noposx nemenranueid. CoctaB cmecu, 000pya0BaHHE, PEKUMBI TOa4H.

13. Vupounenune cMoamu. Matepuaribl, 000pyI0BaHHE, TEXHOIOTHUSI YIPOUYHEHHS TIOPOI.

14. Ynpounenne MarHe3walibHBIMUA COCTABAMH. TEXHOJIOTHS YKPEIUICHHS, PEKHM IOIa4YH
COCTaBOB

15. Tepmuueckoe yrnpouHeHue mopo. TeXHOTOTHs yKPETUICHHS.

16.late ompemencHus MOHATHN: TBEPACIONIAs 3aK/agKa, HOPMATHBHAS MPOYHOCTH,
HOPMAaTHBHBIM CPOK TBEPACHUS, HEOOXOMMask IPOUYHOCTb.

17.Tath cxemy pacdera Harpy30K Ha HCKYCCTBEHHBIC IICIIMKH HA MPUMEPE KAMEPHBIX HIIH
CJIOEBBIX CHUCTEM pa3pabOTKH.

18.TopHble yaapsl, OpeIelIeHHEe STOTO TIOHATUS U UX KIACCHPUKAIINY .

19.Kakwue MeTO1bI, IPHEMbI HCITOJIB3YIOTCS TSl IPOTHO3a yAapOONACHOCTH MECTOPOXKICHHUSL.

20.Tlepeyncauts Mepbl 1O TPEAYNPEKIACHAID TOPHBIX YAAPOB HAa CTaJMH BCKPBITHSA
MECTOPOKIEHHS U MOATOTOBKH MECTOPOXKICHUSI.

21.Kakue Mepsl 10 MPEIYNPERICHUIO TOPHBIX yAapOB MPUMEHSIFOTCS HA CTAJUH OYHCTHON
BBIEMKH?

22 .YTt0 Takoe BHe3alHble BEIOPOCH HOPO U ra3oB? MexaHu3M Ipolecca BeIopoca.

23.0ueHka BbIOPOCOONIAaCHOCTH MECTOPOKIEHUS U IPOTHO3 BHE3AITHBIX BEIOPOCOB.



[Tpunoxenue 2

7 OueHo4YHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [Inanupyemblie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPE/ICTBA AJIs TPOBEACHUS
MIPOMEKYTOUHOM aTTecTaluu:

CrpyKTypHBIH
PYITyP [Inanupyemble pe3yabTaThbl
JIEMEHT OueHouHbIE CpecTBa
o0y4deHus
KOMIIETEHINH

OIIK-9 - Bnasienne METOJaMH aHAJIHM3a, 3HAHHEM 3aKOHOMEPHOCTEH TTOBEICHHUS M YIIPABIICHHS
CBOMCTBaMM FOPHBIX IIOPOJ M COCTOSIHUEM MAaccHBa B IPOLECCAX JOOBIYM U ITEPEPaOOTKU
TBCPABIX ITOJIC3HBIX UCKOITACMBIX, a4 TAKIKEC IIPU CTPOUTCIILCTBE U SKCILTyaTalluX IOJA3CMHBIX
COOPYKEHHMU

3HaTh — OCHOBHBIC OIIPCACIICHUS U BOI‘IpOCLI AJIg IIOATOTOBKH K 3K3aMCHY U
HOHSITHS I10 crioco0am CaMOIIPOBEPKHU

YIPABJICHUS COCTOSIHUEM
MacCHBa MOPOJ, X
KJIacCU(pUKaInH,
(bU3MKO-MEXaHUYECKUE
CBOMCTBA IOPOJ

— MEXaHUYECKHUE MPOLIECCHI B

1. Jlate ompexaeneHue  CIEAYIOIIUX
TEPMUHOB U TIOHATHI:
- YIpaBJI€HUE COCTOSIHUEM MacCHBa
IIopo/J, KaK HaydyHasd JUCHUIIIIMHA 1 KaK
TEXHOJOTHUYECKUI MPOLIECC;

TOPHBIX MacCUBax Ipu - MEXaHUYECKUE MTPOLECCHI;
BE/ICHUU TOPHBIX paboT, ux
OIIMCAaHUE OCHOBHbLE - Aeopmanun B MacCuBe;
onpeoenenus u NOHAMUS.

- MEXaHHYECKOE COCTOSIHUE MAacCUBA;
— 3aKOHOMEPHOCTH
IIPOSABJICHUA TOPHOTO - chopMyIMpOBaTH OCHOBHBIE
AaBJICHUSA, MEXaHU3M MIPUHLOMIIEL IIPOEKTUPOBAHHUS IIpolLiecca

FCOMEXaHNYECKNX MPOUECCCOB | yrrpaBieHUs COCTOSHUEM MAaCcCHUBA.
IpY IPOBEIEHUH BBIPAOOTOK,

OYMCTHOI BBIEMKH 2 KnaccudunupoBarh criocoos!
MOJIE3HBIX UCKOMIAEMbIX KpaTKY¥O XapaKTEPUCTHUKY KaxKI0TO U3
CHIoco00B.

— obnactu npUMeHEeHus
TCOPCTUUCCKUX JAaHHBIX JJIA
pacuéra noJ3eMHBIX

COOPYXEHUI

YMeTh — OIICHHUBAThb CTEIICHb 1. Yto Takoe BHe3aITHbIE
CIIOKHOCTH BBIOPOCHI ~ MOpoA U Tra3oB?
TOPHO-TE€OJOTHYECKUX Mexanu3m mporiecca BeIopoca.
YCJIOBHM, T€OMEXaHUYECKOU U 2. OreHka
TUAPOTEOTIOTUUECKOU BBIOPOCOOITACHOCTH
OOCTaHOBKM TIpH  BEJICHUU MECTOPOXKICHUS U TIPOTHO3
TOPHBIX paboT BHE3aITHBIX BEIOPOCOB.

—  TOTOBUTH KOPPEKTHBIE 3. Ha6p1>13r-6eTOHHaH u




CrpyKTypHBIiI
JJIEMEHT

[Inanupyemslie pe3ysIbTaThl

OneHouHble CpeaCcTBa

00y4eHus
KOMIIETEHIINH
MCXOJIHbIE JTAHHBIE TUTST KOMOMHHPOBaHHAS KpETlb.
BBIOOpa croco0a yrpaBJICHHS [Tpunnun paboTHLI.
U 00OCHOBaHHS TAPaMETPOB, [TocnenoBarenbHOCTh pacuera
aHAIM3UPOBATh  PE3YJIbTAThI napameTpoB.
IPOSIBIICHUIA TOPHOTO 4. Meranngeckas
JIABJICHUS MOJATIMBasl Kpemb. Y CTPOMCTBO,
— [pUMEHSATh  3HAHHS O OObeKkThl W MPHUHIMI pacyera
3aKOHOMEPHOCTSX 11apaMeTpOB.
TIPOSIBICHHUS FOPHOTO o. Kpennenune wmaccuBa
JaBJICHHUS TpocoBbIMU aHKepamiu. [TapameTpsr
M TEXHOJIOTMYECKass yCTaHOBKa
aHKEPOB.
Bnanets — IIPAaKTHYCCKMMH HaBbIKaAMHU I[aTL CXEMbI K pacueTy I'OpHOI'o

OLIEHKH YCTOWYMBOCTH
KOHTYPOB BbIpaOOTOK,
CTaTUCTUYECKON 00pabOTKH
pacUYETHBIX JaHHBIX

— npodeccuoHalIbHOU
TEPMUHOJIOTHEN TeOMEeXaHUKH,
COIIPOTHBIICHUS] MATEPUAIIOB.
— IMPaKTUYECKUMH HaBBIKAMHU
COCTaBJICHUS pACUETHBIX
POTPAMMHBIX METOJIUK ISt
KpEIIeH.

JaBieHUsl (Harpy3ku) Ha Kperb
TOPU3OHTAILHOW BBIPAOOTKH  JUIS
CIIy4aeB: a) KpOBJS HEYCTOWYHBA;
0) KpOBJIS U CTEHKU HEYCTOMYMBHI

Pamnas  nepeBsiHHasg  Kpenb
TOPU30HTAJIBHBIX BBIPa0OTOK,
YCTPOUCTBO u
M0CJIEI0BATENBHOCTD pacuera
apaMeTpoB.

AHKepHass  Kpemb.  DIEMEHTHI
Kpenu W  HpUHLMI  paboTHI.

OOBEKTBI W TIOCIIEIOBATEIILHOCTE
pacuera napaMeTpos.

[1K-7 - ymeHune onpeaensTs NpoCTPAHCTBEHHO-TEOMETPUUYECKOE MOJI0KEHNE OOBEKTOB,
OCYILECTBIISATh HEOOXOIUMBIE T€0/Ie3NYECKHEe U MapKIleiHepcKie n3MepeHus, 00pabaThiBaTh
U MHTEPIIPETUPOBATH UX PE3YJIbTATHI

3HaTh

- CHoCOOBI  yIpaBJICHUS
reOMeXaHUYECKUMHU
npoleccaMu

- CYIITHOCTh METOJIOB
KPETUICHUS, YITPOYHEHHUS
MOpOJ, TIPOTHO3a U
NPEI0TBPAICHHUS TOPHBIX
yaapoB

- COBPCMCHHBIC MCTO/IbL
KOHTPOJIA COCTOSTHUA
MaccuBa MopoJ

Kak onenuBaercst ycTOHYMBOCTH
HE3aKpEIJIEHHONM TOPU30HTaJIbHOU
BBIPAOOTKU? IIpumensiemsle
kputepuu. Kiaccudpukauus 1o
YCTONYMBOCTH npu
WCTIONB30BaHUH KO HUIIMeHTa
3amaca yCTOMYMBOCTH.

l'opuble  ynapbl, omnpeneneHue
3TOTO MIOHSTHS u 170'¢
KJ1accuukanms.

Uro Takoe ynpouyHEHUE MOpOJbI?
Knaccudukanus  cnocoboB  u
XUMHYECKHX COCTaBOB TUISt
YKpeIIeHus: HOpO/I.

VYpouHeHue nopoj IEMEHTALUEH.
CocraB cMmecu, o0oOOpyIOBaHUE,
PEXHUMBI IOJJAUH.




CrpyKTypHBIiI
JJIEMEHT

[Inanupyemslie pe3ysIbTaThl

OneHouHble CpeaCcTBa

00y4eHus
KOMIIETEHIINH
5. YmpouHeHue CMOJIaMH.
Marepuansl, obopyoBaHue,
TEXHOJIOTHS YIPOUHEHHUS [TOPOJI.
6. YrupouHeHue
MarHe3uaabHbIMH COCTaBaMHU.
TexHonorus ykpervieHus, pexum
M0JIa4H COCTAaBOB.
7. [Iepeunciure  mepsl
0 MPEeayNpeKACHUI0  TOPHBIX
yIapoB Ha CTaJAUU BCKPBITUSA
MECTOPOXKIACHUS ¥ TOJTOTOBKH
MECTOPOXKACHHUS.
8. Kakue  w™eper 1m0
IpeIyNpexICHUI0 TOPHBIX YAApOB
NPUMEHSETCS Ha CTaIuU OYMCTHOM
BBIEMKH?
YMeTh - COCTAaBJISITh PACUCTHBIC
CXEMBI JIJIs1 000CHOBAHUS
apaMeTpOB KpETUICHHUS,
JlaTb cxembl pacueTa Harpy3oK Ha
YIPOYHEHHUS IOPOJI,
HCKYCCTBEHHBIE HETUKU Ha
HECYIIMX KOHCTPYKTHBHBIX IpUMepe KaMEepHBIX WM CJIOEBBIX
JJICMCHTOB CHCTEM pa3pabOoTKH.

- BbIOMpATh METOAMKHU Kakue METO/BI, IIPUEMBI
pacueTa mapameTpoB UCTONB3YIOTCS Ul TPOTHO3a
TeXHOTOMHUCCKIX ?)’HapOOHaCHOCTI/I MECTOPOXKICHHS
MPOLIECCOB YIPABICHUS :

3 TepMuueckoe ynpo4HEHHE IMOPOA.
YCTOMHBOCTBIO KOHTYPOB TexHOIOTHS YKPETUICHHSI.
BBIPaOOTOK Hate  ompeaeneHuss — MOHSATHMA:

— MEXaHU3M TBCPACIOIIast 3aKjIajKa,
FeOMEXAHIUECKIX HOpMaTHBHas HPOYHOCTH,

HOPMATHUBHBIA CPOK TBEpIEHHUS,
MIPOLIECCOB MPU MPOBEACHUU
- HE00X0AuMasi MPOYHOCTb.
BBIPAOOTOK, OUMCTHOM
BBIEMKH, COBPEMEHHBIC
METOBI KOHTPOJISI
Brnagets - MPAKTUICCKHUMH

HaBBIKAMHU BbIOOpa
KOHCTPYKLIUU KpeNeil B
KOHKPETHBIX
TOPHO-T€0JI0IMYECKHUX
YCIIOBMSIX, IPOTHO32
JUHAMUYECKUX MPOSBICHUN
TOPHOTO JIaBJIEHUS

- MPaKTUICCKUMHU

HaBBIKaMU I1O0JIb30BaHUA

[TocnenoBarenbHOCTH
BETTUYHUHBI pacuera
TOPU30HTANILHOM ~ KaMepbl, €cliu
KpOBJISI ~ CJIOUCTasi, HapUCOBAaTh
pacUETHYIO CXEMY.

pacuera




C »
TPYKTYPHBIU I JJaHUPYEMBbIC PE3yIbTaThl

JJIEMEHT OueHouHbIe CpeicTBa
00y4eHus
KOMIIETEHIHN
PEKOMEHTyEeMbIMU
HOPMAaTHUBHBIMH

JOKYMEHTaMH, METOAaMH
pacuera napaMmeTpoB
KOHCTPYKTHUBHBIX 3JIEMEHTOB
KpeIey U CUCTEM
pa3paboTku

— MPAKTUYECKUMHU
HaBBIKAMU TIOJIH30BAHUS
3apyOeKHBIMU
IPOTPaMMHBIMA
KOMIUIEKCaMH, Crioco0amu
COBEpPIIIEHCTBOBAHUS




