MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
H.A. ITpiTanes

07.02.2025 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

YIIPAB/IEHUE COCTOAHHEM MACCHBA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe neno

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
OTKpBITHIE TOPHBIE PAOOTHI

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO Ji€sa U TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOTE3HBIX UCKOMTAEMbIX

Kypc 6

Maruuroropck
2025 rox



Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 'oprHoe neno (npuka3 Munobprayku Poccuu ot 12.08.2020 r. Ne 987)

PabGouast mporpamma paccMorpeHa W oxo0OpeHa Ha 3aceqaHuu Kybeapbl PazpaboTku

MECTOPOIKACHHI TOJIC3HBIX HCKOITaeMBbIX
04.02.2025, mporokoin Ne 4

3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

07.02.2025 r. mpotokoma Ne 4
IIpencenarens 44‘\\ U.A. IlbiTanes

PaGouas nmporpamma cocraBicHa: % W

noueHT kadeapsl PMIIN, kana. TexH. HayK B.1O. 3anmssnnoB
Penensenr:

3aB. naboparopuu 000 VYpanl'eollpoekr , KaH[I. TEXH. HayK

//}Z} B.HI. I'ansamos
4/ 4



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM TOJTy Ha 3aceannu kKadenpsl Pa3paboTku MECTOPOKICHHH MOJIE3HBIX UCKOTIAEMBIX

IIporokon ot 20 . Ne

3aB. kadenpoii C.E. ﬁprI/ILHeB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM TOJTy Ha 3aceannu Kagenpsl Pa3paOoTku MECTOPOKICHHH MOJIE3HBIX UCKOMIAEMBIX

IIporokon ot 20 . Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqanuu kadeapsl Pa3paboTKu MECTOPOKACHHUI MOJIE3HBIX HCKOMAEMbIX

[Iporokonm ot 20 . Ne

3aB. kadenpoit C.E. F_aBpHmeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojiy Ha 3aceqanuu kadeapsl Pa3paboTKu MECTOPOKACHHUH MOJIE3HBIX HCKOMAEMbIX

[Iporokonm ot 20 . Ne

3aB. xadenpoit C.E. F_e13pnmeB

Pabouas mporpamma nepecmMoTpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM TOJTy Ha 3aceanuu kKadenpsl Pa3paboTku MECTOPOKICHHH MOJIE3HBIX UCKOMTAEMBIX

[Iporokom ot 20 . Ne

3aB. kadeapoii C.E. EBpI/IH_IeB

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogqoopena st peanuszanuu B 2031 - 2032
yueOHOM TOJTy Ha 3aceannu Kageapsl Pa3paOoTku MeCTOPOKICHUI MOJIE3HBIX HCKOITAeMbIX

IIporokomor 20 . Ne

3aB. kadeapoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena it peanmsanun B 2032- 2033
yueOHOM TOJIy Ha 3acefanuu kadeapsl Pa3paboTku MECTOPOXKICHHIA TOJIE3HBIX

IIporokom ot 20 . Ne
3aB. xadenpoii C.E. I'aBpumien




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IlenssMu OCBOCHMSI JTUCHUILIMHBI «YTIPABJICHHE COCTOSHHEM MAacCHUBa» SIBIISIOTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa YIpaBieHHE COCTOSHHUEM MaccHBa BXOJUT B 4YacThb Y4e€OHOIo IUIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hopMUPOBaHHBIC B pe3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

IIporiecchbl OTKPBITHIX TOPHBIX paboT

TexHosorus Npon3BoACTBa padoT

be3zonacHOCTb BeieHUs TOPHBIX padoT

I'eomexannka

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

O60cHOBaHME IPOEKTHBIX PELICHUH

TexHosorus Npon3BoACTBa padoT

[IpoexTrpoBaHue KapbepoB

3 Komnerenuun ody4armierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUSI

TUCHUILUTUHBI (MOYJIs) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHu s

B pesynbraTe OCBOSHHS AUCHUHUIUIMHBI (MOAYNs) «YTpaBiIeHHE COCTOSHHUEM MAaCCHBa
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-1 Cmocoben Kk pa3paboTke pa3fenoB IPOEKTOB CTPOMTEIbCTBA, PEKOHCTPYKLUHUHU MU
TEXHUUYECKOTO TEepEBOOPYKEHUSI OOBEKTOB IOA3EMHBIX TOPHBIX pabdoOT, MPOEKTHOW U
TEXHUYECKOH JOKYMEHTAIMH C YYETOM TpeOOBaHUI NPOMBIIIJICHHON 6€300aCHOCTH

IK-1.1 OOOCHOBBIBAaET IJIaBHbIE MapaMeTpbl PYAHHMKA, BCKPBITHE U TOATOTOBKY
MECTOPOKJCHHUM, TMpOoLecchl W CHCTEMbl IOJ3EMHOM  pa3paboTKu,
TEXHOJIOTUI0O M MEXaHU3alMI0 TMOA3EMHBIX T'OpPHBIX paldoT, cHocoObl U
METO/]Ibl pa3pylLIEeHUs] TOPHOTO MaccuBa, METO/bI MPOPUIAKTUKY aBapuil u
CIOCOOB! IMKBUIAINY UX TOCIECTBUN

[1K-1.2 PykoBoACTBYyeTCS METOaMU CHM>KEHUS HArpy3KU Ha OKPYXKAIOIIYI0 CPely
Y TIOBBIIICHUS YKOJOTHYECKON 0€30MacCHOCTH TOPHOTO MPOU3BOJCTBA MPHU
MTOA3€MHOM pa3padOTKE PYAHBIX MECTOPOXKICHUM

[1K-1.3 Hcnonb3yer wuHOpManuoHHbIE U LUPPOBBIE  TEXHOJIOTMH  TPU
IPOSKTUPOBAHUU U BEJICHUH IOA3EMHBIX TOPHBIX paboT




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,4 akaJ1. 4acoB;
— caMmocrosTenbHas padbora — 131,7 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTeCTaluy - 3a4ET C OUEHKOMN

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. yacax 2] Bu KOHTPOJIS
Pazpen/ tema 2 (B axaz. yacax) == A . p Kon
> 3 © | caMOCTOSTEIbHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI = S .. | kommeTenmn
Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | €&
Tlex. Z'g aTTeCcTaIluu
3aH. | 3aH. | QO &
1. Beenenue
1.1 Tenu u 331241 JUCIUIUTHHEI, IMoaroToBka K VeTHbG OMDOC
CBSI3b co CMEXHBIMU 4 CEMUHAPCKOMY (co6ece)103agne)
JCIUTUTNHAMH 6 3aHATUIO
Ioaroroska x o
1.2 CoBpeMeHHBIC TEHICHIHUH A YcTHbIi onpoc
1,8 | cemunapckomy
Pa3BUTHS OTPACIH (cobecemoBanwue)
3aHATUIO
HWroro no pazneny 58
2. TopHO-TEXHHWYECKHE  YCIOBHS
OTPabOTKU MECTOPOKICHUS
2.1 XapakTepucTHUKa COCTOSHUS IMoaroToBka k
2 Tectuposanue
y4acTKa Heqp TECTHUPOBAHUIO
2.2 IIpoekTHble u TMoaroTosKa K
MIepPCIICKTHBHBIE napaMeTpbl 6 TectupoBanue
TECTHUPOBAHUIO
Kapbepa M OTBAJIOB 6
2.3 AnHamu3  Te0JIOTMYECKHX,
THIPOT€OJIOTHIECKHX u HoaroTosKa K
HHKEHEPHO-T'€0JIOTHICCKHX 6 A TectupoBanue
N TECTHPOBAHUIO
ocobeHHOCTeH MPUOTKOCHOTO
MaccyBa
Uroro no pazneny 14
3. OOcnenoBaHue COCTOSHHS YCTYIOB
1 OOpTOB Kapbepa
3.1 BwusyansHoe o00cnenoBaHue IMonroroska VerHbi OmDoC
COCTOSIHUS YCTOHYUBOCTH 0,5 0,5 6 CEMHHApPCKOMY (co6ece11013azne)
YCTYIIOB ¥ OOPTOB Kapbepa 3QHATHIO
3.2 Hab6monenus 33| ¢
YCTOMYMBOCTBEO OOPTOB Kapbepa
Mo penepaM HaOMIOAATEIbHBIX IMoaroToBka K
P N P A 0,5 2 0,5 A TectupoBanue
craHiuii. OIEHKAa  COCTOSIHUS TECTUPOBAHHIO
YCTOHYUBOCTH MO pe3yjbTaraMm
HaOJI0IeHHT.
Hroro no pazaeny 1 2 1 6




4. MareMaTHyeckoe MO/EIHPOBaHHE
HanpsHKeHHO-1e)OPMHUPOBAHHOTO
COCTOSIHUSI MacCHBa

4.1 TloaroroBka  HCXOIHBIX IMoaroToBka k
0,5 6 TectupoBanue
JIAHHBIX TECTUPOBAHHIO
4.2 Ornenka
HanpsHKeHHO-1e()OPMHUPOBAHHOTO IMoaroToBka k
P Aepopuup 0,5 6 5 TecTupoBaHue
COCTOSIHUS pUOOPTOBOTO TECTUPOBAHHIO
MacCHBa TOPHBIX MTOPOT
4.3 I'paduueckue ul 6
pag IlonroroBka .
AQHATUTHIECKHE pacdeTsl VYcrHbI onpoc
. 6 CEMHHApPCKOMY
YCTOWYHBOCTH MIPUOTKOCHOTO (cobecenoBanue)
3aHSTHUIO
MaccyBa
. Ilonroroska N
4.4 Ornenka YCTOHYHUBOCTH n VYeTHBIN onpoc
10 | cemuHapckomy
OTBAaJIOB (cobecenoBanue)
3aHSTHIO
HWroro no pazneny 1 28
5. O0ocHOBaHue YCTOHUYUBBIX
mapaMeTpoB  OTKOCOB Kapbepa H
OTBAJIOB C  Y4eTOM  MPOSKTHOU
IyOUHBI pa3pabOTKH MECTOPOXKICHHS
[loaroroska k o
5.1 TloaroroBka  MCXOJHBIX VYerHblit onpoc
20 CEMHHAPCKOMY
JTAHHBIX (cobecenoBanue)
6 3aHATUIO
5.2 Pacuer YCTOMYHMBBIX [lonroroBka x N
YcTHBIH onpoc
apaMeTpoB OTKOCOB U 17,9 | cemuHapckomy
(cobecenoBanue)
TpeI0CTaBIeHIE JaHHBIX 3aHSTHIO
HWroro no pazaeny 37,9
6. MepomnpusaTuss MO0 MOHUTOPUHTY
YCTOHYUBOCTH OOpPTOB Kaphepa B
YCIIOBHSIX €r0 SKCIUTyaTalluu
[ToaroroBka k o
YcTHbIi onpoc
6.1 HopMaTuBHbIE JOKYMEHTBI 20 CEMHUHApCKOMY
(cobecemoBanwue)
6 3aHATHUIO
6.2 IIpumepsl U3 IPaKTUKH 20
HWroro no pazneny 40
7. Dx3aMeH
7.1 VYmpaBieHue COCTOSHUEM .
6 IMonroroBka 3ayer ¢ OLEHKOH
MaccuBa
Uroro no pazneny
Hroro 3a cemectp 2 131,7 320
Hroro no gucuuiunge 2 131,7 3a4eT C OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

7 peanu3aludd  MPEAyCMOTPEHHBIX BUAOB  Yy4eOHOM  paboThl B KauecTBe
00pa3oBaTebHBIX TEXHOJOTUH B TMPENOAaBaHUU JUCHUIUIMHBI «YTpaBiICHUE COCTOSHHEM
MacCHBa» UCHOJb3YIOTCS TPAAULIUOHHAS U MOAYIBHO - KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
MPEAOC-TAaBJICHUN MO Kypcy «YIpaBI€HUE COCTOSIHUEM MACCHBa» IPOUCXOAMUT C
MCIIOJIb30BAHUEM MYJIbTUMEIUMHOTO0 000PYI0BaHUS.

Jlekuuu NOpOXOAAT B TpaIuMUMOHHOM ¢opme, B Qopme nexkuui-uHbopMmaus,
JEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTAllMd W TPOOJNEeMHBIX JeKiui. TeopeTnueckuit
MaTepuan HU3J0KEHHBIH M OOBSICHEHHBIN CTyJeHTaM Ha JEKIUAX-UH(OPMaIUAX, MOJJICKUT
CaMOCTOSI-TEJIbHOMY ~ OCMBICIICHHIO W 3anoMuHaHuio. COBOKYNMHOCTb  JIOKJIQJOB IO
MpeBapUTENIbHO TMOATOTOBIEHHOW MpoOJeMaThKe CHENaHHbIX Ha JEKIUU-KOH(epeHIun
o0ecreurnBaeT BCE-CTOPOHHEE OCBEIIEHHWE MPOOJIEMBbI 3a CUET JONOJHEHUS M YTOUYHECHHS
npernojaBaTeNieM, a TakKe IMOJBEICHHEM HUTOTOB B KOHIIE JIEKIHH C (hopMynupoBaHUEM
OCHOBHBIX BBIBOJIOB. T€O-peTHYECKUN Marepuad Ha MPOOJEMHBIX JIEKIUSAX SBISICTCS
pe3yNbTaTOM YCBOCHHS MOMYyYEeHHOW HH(OpPMAIMKM MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCAa M TOMCKAa MyTeH ero pemieHusa. Ha deKkuusx — KOHCYJAbTalMAX HM3JI0KEHHE HOBOTO
MaTrepuaia COIpPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCUEH B MOMCKAaxX OTBETOB HA 3TH
BOITPOCHI.

[Ipn mnpoBeneHHWH NPAKTHUECKUX 3aHSATHI HCIONB3YIOTCS paboTa B KOMaHAe U
Tpaau-UHOHHBIN CEMHUHAP.

CamoctosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JTOMAIIHUX
3a/IaHU, ¥ TIOKJIAJ0B JUIsl TPAKTUYECKUX 3aHATUM, IPU TTOJAITOTOBKE K UTOTOBOM aTTECTAIIHH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOM aTTecCTALMI
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. Kaszukaes, /[.M., KosbipeB, A.A., Kacnapesn, 3.B., Hopuc, M.A. VnpasneHue
TCOMEXaHNMYEeCKUMH TPOIECCaMH TIPH pa3paboTKe MECTOPOXKICHUN TOJNE3HBIX HCKOITAeMbIX
[DnexTpoHHBI pecypc]: YueOHoe nocobue. - M.: M3natensctBo «I'opHas kaura», 2016. - 490 c.:
1. — Pexxum nocrymna: https://e.lanbook.com/reader/book/101757/#1 — 3aru. ¢ sk-paHa.

2. Kupuuenko, I0.B. T'eomexaHuka: HHXKEHEPHO-TEOJIOTHYECKOE OOECIICUCHHE
yIpaBJIeHUs] COCTOSHUEM MAacCHBOB TOPHBIX MOPOJ [DIEKTPOHHBIN pecypc]: yueoHoe mocodue /
FO.B. Kupuuenko, B.B. Ueckunos, C.A. [lynesckuii. - M.: U3a. lom MUCuC, 2017. - 90 c. —
Pexxum nocryna: https://e.lanbook.com/reader/book/105287/#2 — 3ari1. ¢ sxpaHa.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1 boposkoB, HO.A. VYmpaBineHue COCTOSSHUEM MacCHBa TOPOJ TIPU IMOA3EMHOMN
TEOTEeXHOJOTHH [DNeKTpoHHBIH pecypc]: Yuebnoe mocobue. - CII6.: U3marensctBo «JIaHby,
2018. - 240 c.: w1 - (YueOnuku s By3oB. CrienmaiibHasi TuTeparypa). — Pexxum mocTyma:
https://e.lanbook.com/reader/book/103066/#2 — 3ar1. ¢ 3kpaHa.

B) MeToguyeckue ykazaHus:



1. K.B. bBypmucrpos, B.1O. 3anagHoB YipaBieHne COCTOSIHIEM MacCHBa: METOANUYE-CKUE
yKa3aHus K MpaKkTHYeCKoW padoTe NO AMCLUUILUIMHE «YTIpaBJIEHHUE COCTOSTHUEM MAacCHUBa» JUIs
cryaentoB cnenuaigbHocTn 130400 «I"opHoe neno», crenumanuzamyuu Ne3 «OTKpBITbIE TOpHBIE
paboTe». Marautoropck: M3a-so Marauroropck. roc. TexH. yH-ta uM. .. Hocoga, 2013, 18 c.

2. 9. KysnenoBa T.C. OcHOBBI reoMexaHWKH. MeETOH. YyKa3aHUS MO BBIIOJIHEHUIO

pac-ueTHO-Tpaduyeckoil padboTsl no auctummHaM «I'eomexanukay, «OCHOBBI T€OMEXaHUKI.
Marnutoropck: OV BITO «MI'TY», 2010. - 29 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenopanwue I10 Ne norosopa CpoK IeHCTBHS JTUIICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000IHO pactpoctpansiemoe 110 0EeCCPOYHO
FAR Manager cB000IHO pacnpoctpansemoe [10 OECCPOYHO
Bbpaysep Yandex [cBoGomHo pacnpocrpansemoe I10 OECCPOYHO
LibreOffice cB000IHO pacmpoctpansiemoe [10 0eccpouHO
Autodesk Inventor

Professional 2011 [K-526-11 ot 22.11.2011 OeccpouHo
Master Suite

Autodesk AutoCad

2011 Master Suite K-526-11 o1 22.11.2011 0eccpovHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUika

DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/

[Touckosas cucrema Axanemus Google (Google Scholar)

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

HannonanpHas MH(POPMALMOHHO-aHAINTHYECKAs
cucreMa — Poccniickuil MHAEKC Hay4YHOTO UTHPOBAHUS
(PUHII)

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

denepanpHOE roCyJ1apCTBEHHOE O10/KETHOE
yupexaenue «PenepalbHblii HHCTUTYT MPOMBIIITIEHHON
COOCTBEHHOCTHU

URL: http://www1.fips.ru/

9 MaTtepuaJIbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:




VY4eOHble ayAUTOPUH ISl TPOBECHHS 3aHATUIN JIEKIIMOHHOTO THIIA - MylbTUMEIUITHBIE
CpeZCTBa XpaHEeHUsl, IIepe/lauy U MpeAcTaBlIeHus HHOopMaLuu

VY4eOHble ayauTOpPUM JUISI TPOBEACHMSI MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHIVBUAYAJIBHBIX KOHCYJIBTAIUM, TEKYILEr0 KOHTPOJISI U IPOMEXYTOYHOM arTecTanuu -Jlocka,
MYJIbTUMEIUMHBINA IPOEKTOP, IKPaH ;

[lomemenuss a1  camMoCTOATENBbHOM paboTel  oOywaromuxca - IlepcoHanbHble
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENIbHYIO CPENly YHUBEPCUTETA ;

[Tomemenne Juis  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
obopynoBanus - Cremnaxu, celdbl 711 XpaHeHUsT y4eOHOT0 000py10Ba-HUS

WHCTpyMEHTHI U1 peMOHTA J1a00paTOpHOTo 000pYA0BaHUS.



6 YueOHO-MeTOAHYECKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To pucuunnuHe «YIpaBieHHE COCTOSHHEM MAacCUBa» IPEAYyCMOTpEHa ayAUTOpHas U
BHEAYAUTOpHAs CaMOCTOsITeNIbHAass paboTra oOy4aromuxcs. 3HAHHUS, YMEHUS M HaBBIKH,
npuoOpeTaeMble CIYIIATEIIMU Ha ayIUTOPHBIX 3aHATUSAX JIOJDKHBI 3aKPEIUISATHCS MOBTOPEHUEM
Marepuaja 10 HalWCaHHBIM KOHCIIEKTaM, a TaKXKe YTCHHEM JIOTOJIHUTEIBHOW JHMTEPATypHI.
[lepeueHs aUTEpaTypHBIX UCTOYHUKOB MO00pAH TaKUM 00pa3oM, YTOOBI M3JIaraeMblii B paMKax
JUCHUTUTMHBI MaTeprall ObUT OMMCAaH Pa3INYHbBIMHA AaBTOPAMHU C PA3HBIX TO3UIUH.

Ilepeyenb TeM 1Jisl MOATOTOBKU K CEMHHAPCKHUM 3aHATHSIM:

1. OcHoOBHBIE TOHSATHSA W TEPMHUHBI, TPUMEHSIEMbIE NPU HM3YYCHUU JUCHMUIUIHHBI «

YnpaBieHue COCTOTHUEM MacCHUBa»

2. KnaccudukanvonHble NPU3HAKH, MO3BOJSIONHE AU(PPEpEeHIIUPOBATh  CIIOCOOBI

yIpaBJICHUS COCTOSIHUEM MacCUBa.

Bunst kpenu, yciioBus €€ IpuMEHEHUs

Oco0eHHOCTH TPUMEHEHHUS HAOPBI3r-0€TOHHOM KpeTu.

Pacuer napamerpoB HaOpBI3r-O0E€TOHHON Kpenu

PacuetHas cxema napamMeTpoB rOpU30HTATBHON KaMephl.

Knaccugukarus cnoco60B yrpo4HEHUs TOPOJIBI.

Omnpenenenust COCTaBOB CMECH MPU EMEHTAIIMH TOPO/IbI.

VY ciioBHsI BOSHUKHOBEHHUS TOPHBIX yAapoB. Mx knaccudukarus.

0. [lepeuens mMep Mo MpeAYNPEKICHUIO TOPHBIX YIAPOB, X KPAaTKOE OMMCAaHUE

11. OcobeHHOCTH IPUMEHEHUS MEpP IO MPENYNPEKACHUIO TOPHBIX yIapOB B 3aBUCUMOCTH
OT BH/JIa TIpoIiecca.

12. YcnoBust BOSHUKHOBEHHUSI BEIOPOCOB Ta30B. [Iporao3upoBanue BEIOPOCOB.

HOXoNOO O AW

BOl'[pOCbI AJIA MOATOTOBKH K 3K3aMEHY

1. Hars ompemeneHue ClIeayOMMX TEPMUHOB U TIOHATHIA:

- YIpaBli€HHE COCTOSIHHEM MacCUBa IMOPOJ, KaK HaydHas JMCUUIUINHA U KaK

TEXHOJIOTMYECKHI MPOLIECC;

- MEXaHHYEeCKHUE MPOLECCHI;

- nedopmaiuu B MacCHBE;

- MEXaHMYECKOE COCTOSIHUE MacCHBa;

- cpopMyIHpOBaTh OCHOBHBIE IPUHIUIIBI IPOEKTUPOBAHUS MPOLIECCA YIIPABICHUS

COCTOSTHUEM MAaCCHBA.

2. KnaccudumnupoBars crnocoObl YIPaBICHUs COCTOSHHEM MacCHBa M JaTh KpPATKYyIO
XapaKTePUCTHUKY KaXKIOr0 U3 CIIOCOOOB.

3. Kak ormeHuBaeTCsl YCTOMYMBOCTh HE3AKPEIUICHHOM TOPU30HTAIbHON BBIPAOOTKH,
npuMeHsiemble Kputepuu. Kiaccudukanus mo yCTOMYMBOCTH MpPHU HCIOJIB30BAaHUH
kod(durmenTa 3amaca yCTOMIMBOCTH.

4. Jlatb cXeMbl K pacueTy TOPHOTO JaBiieHHs (HAarpy3Kkd) Ha Kpelb T'OPHU30HTAIBHOI
BBIPAOOTKH JIJIS CITy4aeB: a) KPOBJIS HEYCTOMYNBA; 0) KPOBJIS U CTEHKU HEYCTONUNBEI.

5. Pamnas  fepeBsiHHAas ~ Kpelb  TOPH30HTAIBHBIX  BBIPAOOTOK, YCTPOHCTBO W
MOCJIEZI0BATEIBHOCTD pacyeTa napamMmeTpoB.

6. AmnkepHas Kperb. JIEMEHTHI KPEH 1 MPUHIKIT paboTl. OOBEKTHI U MOCIIEI0BATEIBHOCTh
pacuera napaMeTpoB.

7. Halpsi3r-6eToHHas 1 KOMOMHUpOBaHHAs Kperb. [Ipuniun paboTsl. Ilocae0BaTebHOCTh
pacuera mapameTpoB.

8. Meramnnueckas MomaTiuBas Kpenb. YCrpoiictBo. OOBEKTH W IMPHHIUII pacyeTa
apaMeTpoB.

9. Kpermienrne MaccuBa TPOCOBBIMU aHKepamu. [TapaMeTpbl U TEXHOJIOTHYECKas YCTaHOBKA
aHKEpOB.



10.Paccka3zath mociaenoBaTenbHOCTh pacyeTa BEeIMYMHBI pacueTa TOPU30HTAIBHON KaMephl,
€CIIU KPOBJIS CIIOMCTasi, HAPHCOBATh PACUETHYIO CXEMY.

11.Y10 Takoe ynpounenue nopoasl? Knaccugukarus cnoco00B 1 XUMHUYECKUX COCTABOB JIJIs
YKpPEIUIEHUs TIOPOJ.

12. Vupounenue nopox nemenranueid. CoctaB cmecu, 000pyI0BaHHE, PEKUMBI TOa4H.

13. Vupounenune cmoamu. Matepuaibl, 000pyI0BaHHE, TEXHOIOTHSI YIPOUHEHHS TIOPOI.

14. Yupounenne MarHe3walbHBIMA COCTaBaMH. TEXHOJIOTHS YKPEIUICHHS, PEKUM IMOJa4YH
COCTaBOB

15. Tepmuueckoe yrnpouHeHue mopo. TeXHOTOTHs yKPETUICHHS.

16.late ompeneneHus MOHATHH: TBEpACIOMIAs 3aKiajgKa, HOPMATHBHAs MPOYHOCTH,
HOPMAaTHUBHBIM CPOK TBEPACHUS, HEOOXOAMMask IPOUYHOCTb.

17.lats cxemy pacyera Harpy3oK Ha HCKYCCTBEHHBIC IICIIMKU Ha TMPUMEPE KaAMEPHBIX WU
CJIOEBBIX CHUCTEM pa3pabOTKH.

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

19.Kakwue MeTo1b1, PHEMbI HCIIOJIB3YFOTCS TS IPOTHO3a YapOOIACHOCTH MECTOPOIKIACHHUS.

20.TlepeuncanTs Mepbl MO MPEAYHPEKICHAIO TOPHBIX YIApOB HA CTAIMH BCKPBITHS
MECTOPOKIEHUS U MMOATOTOBKH MECTOPOXKICHUSI.

21.Kakue Mepbl 10 IPEIYNPEKICHUIO TOPHBIX YAApOB MPUMEHSIOTCS Ha CTaHH OYUCTHOM
BBIEMKH?

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

23.0ueHka BbIOPOCOONIAaCHOCTH MECTOPOKIEHUS M IPOTHO3 BHE3AITHBIX BHIOPOCOB.

7 OI.[GHOLIHBIG CpeaAcTBa IJIid MPOBECACHUA HpOMe)KYTOqHOﬁ aTTeCTalnun

a) [Inanupyembie pe3yabTaThl O0yUeHUs U OLIEHOYHBIEC CPEICTBA JIJIsl POBEIACHUS
IIPOMEXYTOUYHOU ATTECTALIUM:

CTpyYKTYPHBIA
PYKTYP [Tnanupyembie pe3yIbTaThl
SJIEMEHT OreHOYHBIE CpPEICTBA
0o0y4deHus
KOMIIETEHIMHA

OI1IK-9 - BrasieHne METOJaMH aHAJIH3a, 3HAHHEM 3aKOHOMEPHOCTEH TIOBEICHUS M YIIPABICHHS
CBOICTBaMM FOPHBIX OPOJI M COCTOSIHUEM MaccuBa B IIpolieccax J0OBIYU U epepadoTKH
TBEP/ABIX MOJIE3HBIX UCKOIIAEMBIX, a TAK)KE IIPU CTPOUTENIBCTBE U SKCIUIYaTalluH O3 MHbIX

COOPYKEHUI

3Harb — OCHOBHBIE OIIPCACIICHUS U Bomnpocsl 111 TOATOTOBKY K 3K3aMEHY U
MOHSTHS 10 crioco0am CaMOIIPOBEPKHU
YIIPABJICHUS COCTOSIHUEM
MACCHBa OO, HX 1. Jlate omnpeaeneHue  CIENyHOIIUX
KI1acCH(pHKALIY, TEPMUHOB U IIOHATHUH:
DUBHKO-MEXaHIIeCKHE - YIIpaBJICHUE COCTOSSHUEM MacCHUBa




CrpyKTypHBII
JJIEMEHT

[Inanupyemsble pe3ysbTaThl

OneHouyHble CpeaCcTBa

00y4eHus
KOMIIETEHIH
CBOICTBa OPOL IIOpOJ, KaK Hay4Has JUCLUIUIMHA U KaK
—  MEXaHHYECKHE MPOIIECCHI B | TEXHOJIOINYECKUI MPOLIECC;
TOPHBIX MacCHUBAaX MpH
BEIEHHH TOPHBIX PABOT, HX - MEXaHUYECKHE ITPOLIECCHI;
OIHUCAaHUE OCHOBHbLE - ehOPMAIIHH B MACCHBE;
onpeoesnienHus U NOHAMUS
— 3aKOHOMEPHOCTH - MEXaHUYECKOE COCTOSIHUE MaCcCUBA;
IPOSIBJIIEHUS] TOPHOTO
JIABIICHHS, MEXAHH3M - chopMynHpoOBaTH OCHOBHBIC
reOMEXaHIUYECKHX rporeccon | IPAHLAIIBL IPOSKTHPOBAHINA [IpoLecca
[IpY TPOBE/EHMH BhIpaGoTOK, | YIPABICHNA COCTOAHUEM MaCCHBA.
OHUHCTHON BBICMKH 2 KunaccudumupoBarh crocoobl
— Tpolecchl nepepaboTky YIPaBJIEHUS COCTOSHUEM MAacCHBa M J1aTh
TIOJIC3HBIX HCKOIACMbIX KPaTKYIO XapaKTEePUCTHKY KaX0Tr0 U3
— obnactu IMPUMCHCHUA CIIOCOOOB.
TEOPETUYECKUX JaHHBIX JUIs
pacdéra Mmoa3eMHbIX
COOPYKEHHU I
Ymerb — OLIEHUBATh CTETICHb 1. UYro Takoe BHE3aIHBIE
CJI0KHOCTHU BBIOpOCHI ~ TMOpOA U Ta3oB?
TOPHO-TE0JIOTMYECKUX MexaHnu3m npoiiecca BbIOpoca.
YCJIOBUW, TEOMEXAHUYECKON U 2. Onenka
THIPOTE0IOTUYECKON BBIOPOCOOIIACHOCTH
O0CTaHOBKM TIpU  BEICHUU MCCTOPOXKICHNA u  NPOTHO3
TOPHBIX paboT BHE3aITHBIX BEIOPOCOB.
—  TOTOBHTB KOPPEKTHBIE 3. HaOpsb13r-0eToHHas u
WCXOJMHBIE  JAHHBIE  JUIS KOMOMHHPOBaHHAs KpETlb.
BbIOOpa Croco0a yIpaBiIeHHs! Lprrmmn paboTer.
W 0BOCHOBAaHHS MApaMeTpOB, ITocnenoBareabHOCTH pacuera
aHANM3MPOBATH  PE3YIbTATHI TapaMeTpOB.
HpOSIBICHUI TOPHOT'O 4. MeTaﬂHquCKaf
NaBIICHHAS NoJlaTiIMBasl Kpemb. Y CTPOHCTBO,
OOBeKThl W TPUHIMI pacyera
— TMPUMEHATh  3HAHUA O
3aKOHOMEPHOCTSIX HapaMSeTPOB' K
. peruieHne MaccuBa
HPOABICHI ropHoro TPOCOBBIMM aHKepaMu. [TapameTpbl
FABIICHIT U TEXHOJIOTMYECKass yCTaHOBKa
aHKEpOB.
Bnanets — IIPaKTUYECKUMH HaBBIKAMHU JlaTb cXeMbl K pacyery TOpHOIO

OLICHKH YCTOWYUBOCTHU
KOHTYPOB BBIPaOOTOK,
CTaTUCTHYECKON 00pabOTKU
PACUYETHBIX JIaHHBIX

— npodeccruoHanbHON
TEPMUHOJIOTHEN TeOMEXaHUKH,

JnaBleHus (Harpy3Kd) Ha Kperb
TOPU30HTANILHOM BBIPAOOTKH JIs
CIIy4aeB: a) KpOBJS HEYCTOWYMBA;
0) KpOBJISl U CTEHKH HEYCTOWYHMBBI

Pamuas  nepeBsitHHass ~— Kpenb
TOpPU30HTAIbHBIX BBIPaOOTOK,
YCTPOMCTBO u




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[Tnarupyemblie pe3ynbTaThl
00y4eHus

OneHouyHble CpeaCcTBa

CONPOTHUBIICHUS] MATEPUAJIOB.
— MPaKTUYECKUMHU HaBBIKAMU
COCTaBJICHUS PACYETHBIX
MPOTrpaMMHBIX METOIUK JJIs
Kpemnen.

IIOCJIEZIOBATEIbHOCTD pacuera
[apaMeTpoB.

AHKepHass ~ Kpemb.  DJEMEHTHI
Kpenu W  OpUHOUI  paboTHI.

OOBEKTHL U MOOCIEIOBATEIILHOCTD
pacdera napaMeTpoB.

[1K-7 - ymeHue onpeaensatb NpOCTPAHCTBEHHO-TEOMETPUIECKOE MOJI0KEHNE OOBEKTOB,

OCYIICCTBIIATH HGO6XOI[I/IMBIG T€OAC3NUYCCKUE U MameefIHepCKHG HU3MEPCHUA, O6pa6aTI)IBaTI)

W UHTCPIPCTUPOBATD UX PC3YJIbTATHI

3HaTh

- CHOCOOBI  yIpaBJICHUS
reOMEeXaHHUUECKUMHU
nporeccaMmu

- CYIIHOCTh METOJIOB
KpETUICHUS, YIIPOYHCHUS
MOPO/I, MPOTHO3a U
MPEOTBPAIICHHS TOPHBIX
yIapoB

- COBPEMEHHBIC METO/IbI
KOHTPOJISI COCTOSTHHSI
MaccHBa MOPO/T

Kak ouenuBaercs ycCTOHYMBOCTD
HE3aKpEeIJIeHHOM TOpU30HTaJIbHON
BbIpaOOTKH? IIpumensiemslie
kpurepun. Knaccudukamus 1o
YCTOMYMBOCTH npu
UCIIOJIB30BaHUU  Kod(dduimenTa
3amaca yCTOMYMBOCTH.

I'opuble  ynapel, omnpeneineHue
3TOr0 MOHATUS u ux
KJIacCUpUKaLUs.

Uro Takoe ympouHEHUE MOpOJbI?
Knaccudukanus  cnocoboB
XUMHAYECKHX COCTaBOB JUTS
YKPETUICHUS TIOPOJ.

YIpouHeHHe OpOJ LIEMEHTALUEH.
CoctaB cmecu, 00OpyIOBaHHE,
PEKUMBI TIOJJAYH.

VYnpouHenue CMOJIaMHU.
Marepuaisl, o0opyJoBaHue,
TEXHOJIOTHUS YIIPOYHEHHS MTOPO/I.

6. YrupouHeHue
MarHe3uanbHbIMU COCTaBaMH.
TexHONOTHS YKpEIUICHHsI, PEXUM
MOJIa4X COCTABOB.

7. [lepeunciaure Mepsl
0  MPEenyNpeXIACHUI0 TOPHBIX
yIapoB Ha CTaguMl  BCKPBITHS
MECTOPOXKJICHHSI ¥ IOJTOTOBKH
MECTOPOXKICHHSL.

8. Kakue  ™mepsl 1o
MPEIYNPENKACHUIO TOPHBIX YIapOB
MPUMEHSETCS Ha CTaluu OYUCTHOM
BBIEMKH?

VYmeTb

- COCTaBIISITh PACYCTHBIE
CXEMBI 1T 000CHOBAHUS
MapaMeTpoOB KPEIUICHHSI,
YIIPOYHEHUS TTOPO/I,
HECYITUX KOHCTPYKTUBHBIX

JlaTb cxembl pacdyera Harpy3oK Ha
HCKYCCTBEHHBIE LENUKA Ha
IIpUMEpe KaMEpHBIX WM CJIOEBBIX
CHCTEM pazpabOTKH.
Kaxkue METO/BI,
UCMONB3YIOTCS  JUIs

IIPUEMBI
IIPOTHO3a




CrpyKTypHBII
JJIEMEHT

[Inanupyemsble pe3ysbTaThl

OneHouyHble CpeaCcTBa

00y4eHus
KOMIIETCHITUH
9JIEMEHTOB yAapOOMacHOCTH MECTOPOXKICHUS
— BBIOMPATH METOJUKU ?
pACUETA IAPAMETPOR TepMuueckoe ynpouyHEHUE MOPOJ.
TexHOJIorHsl yKpeIIeHusl.
TEXHOIOTMICCKIX Hate  ompeneneHus — MOHATHM:
IponecCoB ynpaBJICHUA TBEpPACIOIIAS 3aKJIaJIKa,
YCTOMYMBOCTHIO KOHTYPOB HOpMAaTHBHAas MIPOYHOCTb,
Bblpa6OTOK HOpMaTI/IBHbe/’I CpOK TBCPACHUA,
_ MEXAHH3M HE0OXoaruMast TPOYHOCTb.
reoMexaHn4eCcKuX
MPOIECCOB MPU MPOBEACHUU
BBIPaOOTOK, OUUCTHOU
BBIEMKH, COBPEMEHHBIE
METObI KOHTPOJIS
Bnanets - MPaKTUYECKUMHU

HaBBIKaMH BbIOOpA
KOHCTPYKLMHU KpEIeH B
KOHKPETHBIX
TOPHO-TE€0JIOIrMYECKHUX
YCIIOBUSIX, TPOTHO3a
JUHAMUYECKUX IPOSBICHUN
TOPHOTO JJaBJICHUS

- IPAKTUYECKUMHU
HAaBbIKaMU T10JIb30BaHUs
PEKOMEHIYEMBbIMU
HOPMAaTUBHBIMU
JOKYMEHTaMH, METOIAMHU
pacuera napaMeTpoB
KOHCTPYKTHUBHBIX 3JIEMEHTOB
KpeIley U CUCTEM
pa3paboTku

- MPAKTUYECKUMHU
HaBbIKaMU T10JIb30BaHUs
3apyOeKHBIMU
IIPOrpaMMHBIMH
KOMILJIEKCaMH, CIIOCO0aMH
COBEpIICHCTBOBAHUS

1. IlocnenoBaTeabHOCTH

pacuera
BEJTMYMHBI pacuera
TOPU30OHTAJILHOW  KaMepbl, €CiH
KpPOBJISl  CIIOMCTasi, HapUCOBAaTh
pacueTHYIO CXeMY.




