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Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas mporpamma paccmoTpeHa u ogoOpeHa Ha 3acenaHuu kKadeapbl PazpaboTku
MECTOPOKIACHUH MOJIE3HBIX UCKOMIAEMbIX

09.02.2023, mpotokoma Ne 4

3aB. kadeapon C.E. I'aBpumien

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

13.02.2023 r. npoTokon Ne 3 DR

[Ipencenarens —gA~~ — WN.A.IlbiTanes
Pabouas nporpamma cocraBieHa: /'/(M/e i 4/
noueHt kapeapsl PMIIN, kana. TexH. HayK M Cauna) P.B. Kynecautos

U

Penensenrt:
3aBenyrommii  sabopatopueit  OOO  Vpanleollpoekr , KaHa. TeXH. HaykK
) B.III. T"anamoB
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JIner akryaauszanumn padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel Pa3paboTku MECTOPOXKICHHIA TOJIE3HBIX UCKOTIAEMBIX

IIporokomor 20 . Ne
3aB. kadeapoii C.E. T'aBpuiies

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKIEHUH MOJIE3HBIX NCKOMAeMBIX

[Iporokonm ot 20 . Ne
3aB. kadeapoii C.E. T'aBpuiies

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kageapsl Pa3paboTku MeCTOPOXKICHUN TTOJIE3HBIX HCKOMAeMbIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kadeapsl Pa3paboTku MECTOPOKICHUH MOJE3HBIX HCKOMAEMbIX

[Iporokonm ot 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl Pa3paboTKu MECTOPOXKICHHIN TOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 . Ne
3aB. xadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

IIporokomor 20 . Ne
3aB. xadenpoit C.E. I'aBpuies




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJI51)

LenssMu OCBOEHMSI JTUCHUILIUHBI «YTPABICHHE COCTOSHHEM MAaCCHUBa» SIBIISIOTCS:
MOJArOTOBKA  CHEIHaNuCTa, O0OJaJalomero  CUCTeMON  3HaHUM  crneuuUYHBIX IS
paccmaTpuBaeMoil 00JacTH, pPa3BUTHE Y CTYJEHTOB JIMYHOCTHBIX KadyecTB, a TaKxke
dbopmupoBanue MpohecCuOHATBHBIX KOMIIETCHIINI B COOTBETCTBUU ¢ TpeboBanusmu OI'OC BO
o cneransHocTH 21.05.04 T'opHOe neno:

- (opmupoBaHMEe y CTYAEHTOB 3HAaHUN TEOPUM W MPAKTUKH PA3IUYHBIX CIOCOOOB
BO3JEHCTBUS HA CBOMCTBA U COCTOSIHUE MACCHUBA TOPHBIX IOPO/I;

- OBIaJeHHE OyIyIIMMU CHEHUAINCTaMU HaBbIKAMH IO YIPABIEHUIO TOPHBIM
JaBJICHUEM, HOBBIMU CIIOCOOAMU YIIPOUHEHHUSI U Pa3yIPOUYHEHUs] MacCHUBa, TPOTHO3UPOBAHUIO U
pery-MPeXICHUI0 TOPHBIX YIapoB, BHIOPOCOB Ta3a, MPOPHIBOB BOJBI U JAPYTUX OMACHBIX
SIBJICHHI B MACCUBE TOPHBIX MOPOI;

- IpUOOpeTEeHUE MPAKTUUYECKUX HABBIKOB HCIOIb30BAaHUS TEOPETUUYECKHX 3HAHHUI B
pacyeTe mapamMeTpoB TEXHOJOTHYECKOTO IIpollecca YIPaBIEHUS TOPHBIM JaBJIEHUEM IpHU
MIPOM3-BOJCTBE MOJI3EMHBIX TOPHBIX padoT.

2 MecTo IMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOrpaMMbl

JucuumninuHa YmpaBieHHE COCTOSHHUEM MaccHBa BXOAMT B 4acTb Y4eOHOro ILIaHa
dopMupyeMyI0 ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUH 00pa30BaTeIbHON NPOTrPaMMBbl.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTNH/ IPAKTUK:

I'eomexannka

®du3KKa rOpPHBIX TOPOJT

Teopus paspylieHHst TOPHBIX TOPOJL

3HaHus (YMEHUs, BaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUHU JaHHOW AUCLMILIMHBI OyayT
HEOOXOIUMBI JUTSl U3yUeHUS U CIUIUTNH/TIPAKTHK:

3axaiouHble pabOoTHI B IIaXTax

[IpoexTupoBaHue pyTHUKOB

TexHoa0rHUs CTPOUTENBLCTBA KATUTAIBHBIX TOPHBIX BEIPAOOTOK

[IpoekTHas AesATETbHOCTD

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pe3ynbraTe OCBOEHUS NUCLUILIUHBI (MOIYJs) «YTIpaBlIeHHE COCTOSITHUEM MacCHUBa»
oOyyJaronuics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSIMU:

KO,}I HHUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[IK-1 CnocobGen k pa3pabOoTke pa3iesnoB MPOEKTOB CTPOUTENHCTBA, PEKOHCTPYKIUU H
TEXHUYECKOTO TIEPEBOOPYKEHUSI OOBEKTOB TMOA3EMHBIX TOPHBIX pabOT, TMPOEKTHOW U
TEXHUYECKON JOKYMEHTAIUH C YIETOM TPEOOBAHUI IPOMBIIIJICHHON 0€30IaCHOCTH

[K-1.1 OO60CHOBBIBAET TJIaBHBIE MapaMETpPbl PYIHHKA, BCKPHITHE U IMOATOTOBKY
MECTOPOXKJCHUH, TPOLECChl W CHCTEMBl IOA3EMHOH  pa3paboTKw,
TEXHOJOTHI0 M MEXaHHM3aIUI0 MOA3EMHBIX TOPHBIX paboT, CHOCOObl U
METOIbl pa3pyLICHUs] TOPHOTO MAacCHBa, METO/bI NMPO(UIAKTUKHN aBapuil U
CHOCOObI TUKBUJIAIIUMYU UX MOCIEACTBUM

IIK-1.2 PykoBoacTByeTCs METOJAaMU CHMXKEHUSL HArPy3KU Ha OKPYKAIOLIYI0 CpeLy
Y TIOBBIIICHUS YKOJIOTHYECKON 0€30MacHOCTH TOPHOTO MPOHM3BOJICTBA TPU
IIOI3€MHOM Pa3pabOTKE PYIAHBIX MECTOPOKICHUI

[1K-1.3 Hcnonb3yer wuHOpManmuoHHble H  HUPPOBBIE  TEXHOJIOTMH  TIPU
POCKTUPOBAHUY M BEICHHUH ITOI3EMHBIX TOPHBIX paboT




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO01mast TpyTI0eMKOCTh AUCIUTLINHBI COCTABISIET 4 3a4eTHBIX enuHuI] 144 akas. yacoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:

— ayauTopHas — 94 akaJl. 4acos;

— BHeaymuTopHasi — 1 akaji. 4acos;
— caMocCTosTeNNbHAs paboTa — 89 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUECHKON

AynuropHas g
o KOHTaKTHas paboTa E E dopMa TeKyLEero
Pasnen/ Tema % ( axan. wacax) E [ Bux . KOHTPOJIA Kox
g & © | camocrosaTenpHON | ycmeBaeMOCTH U
JCIUTLTAHBI b S . | xommerenmn
3 196 oAk g g paboTsI HPOMEXYTOUHOM
Tex. : PaxT. | =9 aTTecTalun
3aH. 3aH. O =
1. 1. Beenenue
1.1 Bsepenue. Conepxanue
JTUCHUIUINHBI, e U 3a/1a4H,
CBSI3b co CMEXHBIMHU
TUCHUIUIMHAMY. YTIpaBJIeHUE
COCTOSHHEM  MacCHBa  Kak
OJIH u3 OCHOBHBIX MosroTosKa K
TECXHHYCCKUX n NPaKTHUECKOMY,
TEXHOJIOTHYECKUX DIIEMEHTOB 60DATODHO-
MOJ3EMHO TOOBIYH PYA. HJ;ZKTZ HGCIIDCOMy
XapaxTepHpie - ocobeHHoCTH 1 6 3aHATHUIO. YcTHBIH ompoc [K-1.1
COBPEMEHHOTO COCTOSTHHS CaMOCTOSTENBHOE
MOA3eMHO¥ pa3pa60T1<v1/1 O
PYIHBIX MECTOPOXKICHHH:
nepexon Ha Gounbuine 11 HayHHo
TITyOHHBI, YCIIO)KHEHUE TTHTCPaTypE!
TOPHO-TEOJIOTHYECKUX
YCIIOBHH, yBeJINYCHHE
MaciTaboB JOOBIUN.
OcHOBHBIE TIOHSATHUS ul 9
ompeeIIeHUs
1.2 Cnocobwl  ynpaBneHUs
COCTOSIHHEM MAacCHBa IOPOJ,
TpeOoBaHUs K HUM.
TeopeTnueckue OCHOBBI
croco6oB yIIpaBJICHUS
COCTOSIHUEM MacCHBa.
O0nacTb MPUMEHEHUs! TeOpHi S —
YHPYTOCTH, TUTACTITIHOCTH, 1 6 NIPaKTUYECKAM VYcTHBII onpoc [K-1.1
CBIIYyYUX CpEl I PacyeroB
mapaMeTpoB 1o  (akTopy SATHAM
TOPHOTO JaBJICHHS.
IIpuHuuns CIOCOOBI
YIIpaBICHUS COCTOSTHHEM
MaccuBa nopox,
KIaccuUKanus, CYIIHOCTD,
00J1aCTh IPUMEHEHHS




1.3 HampsokeHns B 3eMHOI
KOpe, OCOOEHHOCTH CHJIOBBIX
Mmojiek B TOPHBIX paifoHax.
Pacnipenenenne HanpspkeHHH

ITogroroBka k

BOKPYT MIOJ3EMHBIX [IPaKTHIECKOMY,
BBIpabOTOK, 3aBHUCHUMOCTb nabopaTopHo- .
YCTHBIH OIIpoc
MOA3EMHBIX BBIPa0OTOK, IIPaKTHIECKOMY
(cobecenoBanue),
3aBUCUMOCTb OT Pa3MeEpOB, 2/1,41 4 3aHATHIO. Ha60DATODHAS IK-1.1
¢opMBI, YHCcTa, MapaMeTpoB CamocrosTensHOE E6OTI;
HCXOJTHOTO 10-J1s H3y-4eHHe p
HaATPSDKEHUH. Meronpt y4eOHOI U HaAyYHO
ompeleNieHUsT  HarpsDKEHHUH. JIATE- PaTyphl
CBOWCTBO TOPOJ M MaccuBa
MOpOJ. I'eomexanngeckue
MOJIENHU TIOPOJJHOTO MacCHBa
HWroro no pazneny 2/1,41 | 16
2. 2. VYhpaBieHHe COCTOSHHEM
MaccHBa IIOpOJ| IIPU TIPOBEICHUH
BBIPAOOTOK
2.1 OrneHka COCTOSIHUSA
HE3aKpeIUIEHHOTO KOHTYypa
BBIpaOOTOK,  BHIOOp  THUMA CamMocTosiTenpHOe YCTHBIH OIIpOC
kperu. Kpurepun oneHku 20U g |wsyuenue yueOHoli | (cobecenoBanmue), MK-1.1
YCTOWHYHBOCTH KOHTYypa U Hay4HO nabopaTopHast '
BBIPAaOOTOK VTSt JUTEPATYPbI pabota
TOPU30HTAIBHBIX, HAKIOHHBIX
Y BEPTUKAJIBHBIX BEIPaOOTOK
Iloaroroska k
MPaKTHYECKOM
2.2 ®opmupoBaHHE HATPY30K P ¥
nabopaTopHO-
Ha »JeMeHThl kpenu. Pacuer
MPaKTUYECKOMY N
TOPHOTO JABIIEHUS B PEKAMAX YCTHBIH OIIpOC IIK-1.1,
3aJJaHHBIX Harpy3ok u 221 9 SAIITHIO. (cobecenoBanue) MK-1.3
Py CamocrosTenbsHOe '
COBMECTHOTO o
n3y4yeHue yaeOHon
nedopmMupoBaHUs
Y Hay4HO JINTe-
partypbl
[Moaroroska k
MIPaKTHIECKOMY,
1a00paTOpHO- .
2.3 Meronuku pacuera parop YCTHBIHN onpoc
. . MIPaKTHYECKOMY
rmapaMeTpoB Kpemneil: paMHOMH, (cobecenoBanue), IK-1.1,
- . /11 8 3aHATHIO.
METAJUIMYECKOH IOAaTIINBOM, nabopaTopHast IK-1.3
. CamocrosTenpHOe
KOMOMHHMPOBaHHOM o pabora
M3y4YeHHe yaeOHOU
Y Hay4HO JIUTe-
partypbl
Hroro no pazaeny 5/51 26
3. 3. VYmpapieHue COCTOSHUEM
MaccuBa IOPOJA MPH CHCTEMax C
OTKPBITBIM OYKMCTHBIM
POCTPAHCTBOM
3.1 TlpuHUMIBI M METOJBI
pacuera KOHCTPYKTHBHBIX .
CamocTosiTensHOe YCTHBIH OIIpoC
11apamerTpos cueTem u3y4yeHue yied (cobecenoBanue)
pa3-paborku.  OcoOeHHOCTH 1 8 e e ’ IK-1.1
HOW U Hay4yHO naboparopHas
pacdera mapamMeTpOB CHUCTEM
JUTEPATYPbI pabora

pa3paboTKH B TEKTOHHYECKH
HANPSDKEHHBIX palioHax




3.2 VmpapneHue COCTOSHHEM

ITogroroBka k

MaccuBa OpoJ Ha
MIPaKTHIECKOMY,
yIapOOTIACHBIX
nabopaTopHO-
MECTOPOXKIACHUSX.
Kiaccnduxamus TOPHBIX TPAKTITICCKOMY CTHBII onpoc
2 21 |7 3A-HATHIO. Y MK-1.1
yIapoB. YCIOBUS U MEXaHH3M (cobecenoBanue)
CaMocTosTeIbpHOe
TOPHOTO ynapa. bamanc o
H3yueHHe yueOHOu
sHeprud. I[IporHO3 TOPHBIX
Y HAYYHO
ynapoB. Kiaccudukamus wu
JUTEPATyPHI
CYIIHOCTb METO/IOB IIPOTHO3a
3.3 Crnoco0sr
TpeTyPeKICHUSI TOPHBIX CamocrosTenbHOE YCTHBI ompoc
yZIapoB Ha CTausIX 1 4 20U 4 u3yucHue y4eo- (cobecenoBanue), IK-1.1,
MPOCKTHPOBAHUS PYIHUKA H HOW U Hay4YHO nabopaTopHast IK-1.2
JKCILTyartanuu. llocTpoeHue JUTEPATYPHI pabora
3alUTHBIX 30H
[Noaroroska k
3.4 BuesamHble  BBIOPOCHI MIPaKTUIECKOMY,
nopox u rasa. Kpurepun 1a00paTOpHO-
BBIOPOCOOIIACHOCTH. MIPaKTHYECKOM N
p P y YCTHBIH OTIPOC IK-1.1,
Meponpusrus 10 1 4 3a-HATHIO.
(cobecenoBanue). IK-1.2
NpeAyNpeKICHUI0  JaHHBIX CamocrosTenpHOe
dhopM TIPOSIBIICHUST TOPHOTO U3y4eHUEe yueOHOM
JIaBJICHUS Y HAy9HO
JIUTEPATyPhI
Hroro no pazaeny 6 8 5/41 23
4. 4. VYrmupaBneHue CBOWCTBaAMH
OPOJ
41 VYmopouHeHue MaccHBa
MOPOI. Knaccuduxkarms ITogroroBka k
crocoboB YHPOYHEHHUS. PaKTUIECKOMY,
CymHocTh TEXHOJIOTHH 71abopaTOpHO- N
YCTHBIN OIIPOC
YIPOYHEHUS, obnactb NIPAKTUYECKOMY (coBecenoparme)
MPUMECHEHUSI, METOJIMKA 2 2 221 8 3a-HSTHIO. ’ IK-1.1
nabopaTtopHas
pacueToB  MapaMeTPOB  30H CaMocTosTeIbpHOe aGora
YIIPOYHEHUSL. Mertoapt n3ydeHue yaeOHon p
KOHTpoisd.  Marepuansl u Y HAY4YHO
obopynoBaHue TUTSt JUTEPATYPHI
YIPOUYHEHHUS IOPOJT
4.2 OcoOeHHOCTH yIpaBlICHHS
COCTOSIHHEM MacCHBa IIOPOA
IlogroroBka k
NpU CHCTEMax pa3pabdoOTKH ¢
. PaKTUIECKOMY,
3aKIagKOH  BBIPAOOTAHHOTO
nabopaTopHo- .
MPOCTPAHCTBA. MexaHu3M YCTHBIH OIIpoc
nepegayn Harpy3ox oT MpAKTHHCECKOMY (cobecenoBanue)
P Harpy 2 2/21 8 3a-HATHIO. ’ IK-1.3
BBIIIENEKAIIEH TOJIIH MOPOJ nabopaTopHast
. CamocrosTenpHOe
Ha MCKYCCTBCHHBIM MAaCCHB. o pa60Ta
N u3ydyeHHue yueOHoH
Meronpl pacdera TpeOyemoit W HAVHO
U HOPMATUBHOM NPOUYHOCTH, i
JIUTEPATyPhI
napa-MeTpoB HMCKYCCTBEHHBIX
OCJIINKOB U ITIOTOJIOYHH
4.3 OcoOCHHOCTH yNpaBIeHHS
COCTOSHHEM MacCHBa IIOPOX
NpU CUCTEMax ¢ OOpylIeHHEM CamocTosiTensHOe YCTHBIHN OIIpOC
OpOJI. Mexanuszm 1 3 2 g [wsyuenme yueOHo#i | (cobecenoBaHue), K-1.2
(dhopmupoBaHus 30HBI U Hay4HO nabopatopHas '
o0pyIIeHH . Mertobt JUTEPATYPhI pabora
MPOTHO3a IIapaMeTPOB 30HBI
00pyIIeHHS TOpPOJT
HWroro no pazaery 5 5 6/41 24
HWroro 3a cemectp 18 18 18/14,411| 89 330




Hroro no JUCHUIIIINHE

18

18

18/14,4
)4

89

3a4eT C OLICHKOI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C wmenplo peanu3anuu 00pa30BATENBHOTO Ipolecca U (OPMUPOBAHUS YIPABISIEMOCTH
nporecca OOy4eHHUs, a TaKXKe CO3/laHUsl KOHCTPYKTHBHOIO JUajlora Ha IMPAaKTUYECKUX U
7a00paTOPHBIX 3aHATUAX B paMKax YTEHHUS IUCUUIUIMHBI «YTPABIECHUE COCTOSHHUEM MAacCHBa
UCIIOJIBb3YIOTCS ClIeqyIole 00pa3oBaTebHble U HH(OPMAIIMOHHBIE TEXHOJIOTHH:

Tpaguumonnsile  0Opa3oBaTeNbHBIE  TEXHOJOTMM,  IPEAINOJaraioiiie  OpraHU3aluio
00pa30BaTeNLHOTO MpoLEcca B BUJE NPSAMON TPaHCIALMY 3HAaHUH OT IIPenoJjaBaTeisi K CTy1eH-TY.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WNudopmanroHHas JeKuus — Mociae10BaTelbHOe U3JI0KEHHE MaTepralia B JUCLMIUIMHAPHOM
JIOTHKE, OCYIIECTBISIEMOE TPEUMYIIECTBEHHO BepOaTbHBIMU CPEJCTBAMU (MOHOJIOT MTPETIOIaBaTeNs).

IIpakTHueckoe 3aHATHE — 3aHATHE, IIOCBSIIEHHOE OCBOCHHIO YMEHMM M HaBBIKOB IIO
YKa3aHHOH paHee TEME U IIPEI0KECHHOMY alIlOPUTMY.

JIaGopatopHasi paboTa — 3aHATHE, HpPEINOJarampollee OpraHu3aluio y4eOHOH paboThl C
peaIbHBIMU MaTEepPUATILHBIMUA U MH(OPMALIMOHHBIMU 0ObEKTAMU.

[IpakTryeckoe 3aHsTHe B (hOpMe MIPE3EHTALMH — IIPEACTaBIECHUE PE3YIbTATOB IPOSKTHON UIIH
HCCIIE0BATENIBCKON JEATENBHOCTH C HCIIOJIB30BAHUEM CIIEHUATIN3UPOBAHHBIX IIPOTPAMMHBIX CPELI.

6 YueOHO-MeTOAUUECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuioxeHun 1.

7 OneHoYHbIe CPeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlHH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecreyeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1 lNomuk, B.W. Ynpasnenue cocrosinuem maccupa: Yuebuuk /B.U. IN'onuk, T.T. Mcmau-nos

/M. MITY, 2014. 374 C.
https://www.directmedia.ru/book 100046 Upravlenie_sostoyaniem_massiva_Uchebnik_dlya vuzov/
2.  Kupuuenko 10.B., UYeckumos B.B., IlyneBckmii C.A. TI'eomexaHuka:

MHXEHEPHO-T€O0JIOTHYECKOe O0eCleueHne YIpaBlIeHUsI COCTOSHHUEM MAcCHBOB TOPHBIX MOPOI:
yue6Hoe nocodue 90c. 2017r.

3. TepeutbeB B.JI., Menpuuk B.B., Aopamxun H.U., Komukor K.C.check circle_outline
['eomexaHnyeckoe 00OCHOBAaHUE TMOA3EMHBIX TOpHBIX pabot: Yuebuuk. U3narensctso "MUCHUC".
279c. 2019r.

0) lonotHuTeIBLHASI TUTEPaTypa:

CIl 91.13330.2012 [Tonzemubie TOpHBIE BBIPAOOTKH.
http://docs.cntd.ru/document/1200095532.

2 Kasukaes, J[.M. ['eomexanuka moma3emMHon pa3zpadotku: YueOnuk /J[.M. Kaszuka-eB. /M.,
2009. 542 c.
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nopon. Ilpaktukym (DnekTpoHHBIH pecypc): yueOHoe mocobue / KanmbikoB BsiuecnaB HukonaeBud,
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r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecnieuenmne

HanmenoBanue o
0o Ne norosopa CpoKk IeHCTBYS JINTICH3UH

MS Office 2007 1, 135 1 17.09.2007 GeccpoHo
Professional

7Zip CBOOOJTHO 0eccpoIHO

FAR Manager cBOOOIHO 6eccpoyHO

Ipodeccuonanbubie 6a3b1 JTAHHBIX H HHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Cchlika

OnekTpoHHble pecypcbl oubanoreku MI'TY um.

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

Wudopmannonnas cuctema - EnnHoe OKHO
JI0CTyNa K MHPOPMALIMOHHBIM pecypcaM

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




HanmonansHas nHbopManmoHHo-aHaauTHaeckas cuctemal|URL:
— Poccutiickuit unaexc nayunoro nutuposanust (PUHLL)  |https://elibrary.ru/project_risc.asp

OnektpoHHas 0aza mepuoanvecKkux u3ganuii East View
Information Services, OO0 «MBUC»
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILITHHBI (MOIYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCHUIUINHBI BKIIIOUAET:

VYyeOHble ayIUTOpPUM JUIsl MPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIa MysiabTUMeIuiHbIe
CpeZCTBa XpaHEeHUsl, IIepe/lauy U MpeAcTaBIeHus HHPOopMaLun

VYuebHas ayIuTopus Ui IpOBeIeHUs 1ab0paTOPHBIX padoT: 1abopaTopusi TeOMEXaHUKH U
texHosorun OI'P JlaGopaTropHble yCTaHOBKHM, W3MEpPHUTEIbHbIC MPUOOPHI JJs BBITOJHEHUS
1a00paTOPHBIX padoT:

JIMHaMOMeTp 3JIEKTPOHHBIN CHKATHS

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

[Tpubop xommnpeccuoHHbIi is uctbiTanus rpyHToB [TIKI-O;

[Tpubop st onpenenenus conporusienus rpyHToB casury ['TTI-30;

Hkad cymmnbnsrii 1LIC-0,25-20;

Becsi maboparopubie anekrponnsie ARC120 Adventure k. Tounoctu 11

(roc. peectp Ne 18785-00);

VYyeOHast aynuTopusi AJis IPOBEACHUS JJaOOpaTOPHBIX padoT: 1ab0opaTopusi TEOMEXAHUKH U
¢buzuku ropasix nopon Ilpecc ruapasnnueckuii [ICY-125

W3mepurenb BpeMEHH M CKOPOCTH paclipocTpaHeHus ynbTpa3Byka [lymbcap-2.1,

Kannamerp KM-7 kapmaHHBII ©3MepUTENIb MArHUTHOW BOCIPUUMYHBOCTH;

Becsr maboparopusie BK-3000

KJI. TOYHOCTH BbICOKHUH I

(roc. peectp PONe 48026-11);

Becwl HeaBTOMaTHueckoro neiicteus MII-150 (MIT BJIA «'ynnusep 06%») Ki1. TOYHOCTH
1T,

Crenn u1st MOAETUPOBaHMS Ha SKBUBAJICHTHBIX MaTepuaax;

Jlaboparopus nonesas [1J1JI-10;

Makert a51s1 onpeieNeHus TPEUMHOBATOCTH TOPHBIX OPO/I.

VY4eOHbIE ayAWTOpUW Ui TPOBEACHUS TMPAKTHYECKUX 3aHATUH, TPYNIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJbTALUM, TEKYIIEro KOHTPOJIS M IMPOMEXYTOUHOM aTrectanuu Jlocka,
MYJIbTUMEINIHBIA IPOEKTOP, IKPaH

[Tomemenne a1 XpaHeHUS M NPO(QUIAKTUYECKOrO  OOCIY)KMBaHUS  y4eOHOro
o0opynoBanus Crennaxu, celdsl 1151 XpaHEeHUs yueOHOro 000py10BaHUS

WHCTpyMEHTHI U1l peMOHTA J1a00paToOpHOTo 000PYA0BaHHS



6 YueOHO-MeTOaUYECKOEe o0ecrnmedyeHue CaMOCTOATEAbHOH PadoThI
o0yuaromuxcs

[To nucnunnuHe «YHpaBieHUE COCTOSIHUEM MAacCHBa» IPEIyCMOTpPEHAa ayAUTOpHas U
BHEAyJAUTOpHAsl CaMoOCTOsITeNbHass palboTra oOyyaromuxcs. 3HaHUS, YMEHUS M HaBbIKH,
npuoOpeTaemMble CIymIaTeIsIMA Ha ayIUTOPHBIX 3aHATHSIX JOJDKHBI 3aKPEIUISThCS TOBTOPEHHEM
Marepuajga [0 HalMCAaHHBIM  KOHCIIEKTaM, a TakXe YTeHMEM JONOJHHUTEIbHOM
muteparypslllepedenbp nUTEpaTypHBIX HCTOYHMKOB MOJO0paH TakuM 00pa3oM, YTOOBI
u3JaraeMblii B paMKax JAUCLUILIMHBI MaTepuall Obl ONKCAH PA3JIMYHBIMU aBTOPAaMH C pa3HbIX
ITO3ULIMM.

IlepeueHb TeM A1 NOATOTOBKH K CEMUHAPCKHM 3aHATHSM:

1. OcHoOBHbIE MOHATHS U TEPMHUHBI, IPUMEHSAEMbIE NPU U3YUEHUHU JAUCLHUILUIUHBI «
YnpaBieHne COCTOSHUEM MacCHBa»

Knaccugukanmonnsle npu3Haky, no3Bojstomue auddepeHuupoBaTb  CrOCOObI

YIIPaBJICHUS] COCTOSTHIEM MaCcCHBA.

Bunp! kpemnu, ycnoBus e€ npuMeHeHUs

Oco0OeHHOCTH TPUMEHEHUSI HAOPBI3r-0ETOHHOM Kpenu.

PacueT napameTpoB HaOpPbI3r-0€TOHHOHN Kpenu

PacuerHas cxema mapamMeTpoB TOPU30HTAIHLHON KaMephl.

Knaccugukaius crnoco60B ynpouHeHHs! TOPOJIbL.

OnpezneneHns COCTaBOB CMECH IIPU IIEMEHTAIIMH TTOPOIBI.

VYcnoBust BOSHUKHOBEHUS FOPHBIX yaapoB. Mx knaccupukanus.

0. Ilepedens Mep 1o MpexynpekICHUIO TOPHBIX yAapOB, UX KPaTKOE ONMCAHUE

11. OcobeHHocTH MPUMEHEHHS MEpP MO MPETYIPEXKACHUIO TOPHBIX YAAPOB B 3aBUCUMOCTH
OT BHJIa ITpoIIecca.

12. YcnoBust BOBHUKHOBEHUS BBIOPOCOB ra3oB. [IpornozupoBaHue BHIOPOCOB.

no

ROONO OGO A~®

BOl'[pOCbI AJIA MOATOTOBKH K IK3aMEHY

1. Jlate ompezerneHue CAeAyIOUMX TEPMUHOB U TIOHATHIA:

- yIpaBJeHHE COCTOSIHUEM MaccHuBa MOPOJ, KaK HayyHasl JUCLUUIUIMHA U KaK

TEXHOJIOTMYECKHI MPOILIECC;

- MEXaHMYEeCKHE MPOLECCHI;

- nedopmaruu B MacCUBE;

- MEXaHMYECKOE COCTOSIHHUE MacCHBa,

- c(hopMyIHpOBaTh OCHOBHbBIE PUHIUIIBI IPOEKTUPOBAHMS TIPOLIECCA YIIPABICHUS

COCTOSTHUEM MacCCHUBA.

2. KnaccudunmpoBars CrocoObl yIIpaBICHHS COCTOSHHEM MacCHBa W JIaTh KPaTKYIO
XapaKTePUCTHKY KaXKI0Tr0 U3 CIIOCOOOB.

3. Kak omeHuBaeTcsl yCTOWYHMBOCTD HE3aKPEIUICHHOW TOPM30HTAIBHOW BBIPAOOTKH,
npuMeHsiemble kputrepuu. Kiaccudukanus 1o yCTOMYMBOCTH TPU HCIOIb30BAaHUU
KO3 uIMeHTa 3arnaca yCTOHYUBOCTH.

4. Jlath CXeMBI K pacueTy TOPHOTO [aBjeHHs (Harpy3kd) Ha Kperb TOPU30HTAIBHON
BBIPAOOTKH JIJIS CITy4yaeB: a) KPOBJI HEYCTOHUMBA; 0) KPOBJIS M CTEHKU HEYCTOWYMBBHI.

5. PamHas  fepeBsHHas ~ Kpemb  TOPH3OHTAJIBHBIX  BBIPA0OTOK,  YCTPOMCTBO |
MOCJIEZI0BATEIBHOCTh pacyeTa napamMmeTpoB.

6. AHKepHas Kperb. DIEMEHThI KPEeru U PUHIKUIT paboThl. OOBEKTHI U MTOCIIEI0BATEILHOCTD
pacuera napameTpoB.

7. HaOprI3r-6eToHHas ¥ KOMOMHUPOBaHHAs Kpenb. [Ipuanun pabotsl. ITocaeqoBaTeasHOCTD
pacuera napaMeTpoB.

8. Merammnueckass MMoOIaT/IMBas Kpemb. YCTpoicTBO. OOBEKTHI W MPUHIMUII pacyuera
IapaMeTpoB.

9. Kpermienre MaccuBa TPOCOBBIMU aHKepamu. [lapaMeTpsl U TEXHOJIOTHYECKasl YCTAHOBKa
aHKEPOB.

10. PacckazaTk mocieoBaTeabHOCTh pacueTa BEJIMYMHBI pacueTa TOPU30HTAIbHON KaMephl,



€CJIM KPOBJIS CJIONCTAasi, HAPUCOBATH PACUETHYIO CXEMY.
11.Yro takoe ynpounenue nopoanl? Kinaccudukanus crmoco00B 1 XUMHUECKUX COCTaBOB JIJIst
YKpEIUIEHUS IOPOJI.
12. Yupounenue nopox nuemeHTanueir. CoctaB cMecu, 000pyI0BaHUE, PEKUMEBI ITOAYH.
13. Ynpounenue cMonamu. Martepuaiibl, 000pyA0BaHHE, TEXHOJIOTHUS YIIPOUHEHUS TOPO/I.



14. YnpouHeHne MarHe3uajabHbIMM COCTaBaMHU. TEXHOJIOTHS YKPEIUJICHUS, PEXHUM I0Aa4YU
COCTaBOB

15. Tepmuueckoe ynpouHeHHe 1OpoA. TeXHOIOrUsl yKpeIIEHUSI.

16. latp ompeneneHusi TMOHATHNA: TBEpACIOIIAs 3aKiIajKa, HOPMATHBHAs IPOYHOCTH,
HOPMATUBHBIN CPOK TBEPACHHUS, HEOOXOMMAast TPOYHOCTb.

17. late cxeMy pacyera Harpy3oK Ha MCKYCCTBEHHBIC IIEJIMKHA Ha MPUMEPE KaMEPHBIX WIIH
CJIOEBBIX CHUCTEM pa3pabOTKH.

18. I'opHble yaapsl, olpeesieHue 3TOro MOHATHS U UX KJIacCU(UKaLNY .

19. Kakue MeTo/1bl, MPHUEMBI UCTIONIB3YIOTCS JUIs IPOTHO3a YAApOOIACHOCTH MECTOPOXKACHUSI.

20. IlepeurcauTh Mepbl MO MPENYNPEKICHUIO TOPHBIX YAApOB HA CTAJUM BCKPBITHS
MECTOPOXKJICHHS U TIOJTOTOBKU MECTOPOKICHHUS.

21. Kakue Mepsl MO MpeaynpexIeHHIO TOPHBIX yAapOB MPUMEHSIOTCS HA CTaJUU OYUCTHON
BBIEMKH?

22.YTo Takoe BHE3aIlHbIe BHIOPOCH OPOJ U ra30B? MexaHu3M npoliiecca BbiOpoca.

23.01ueHKa BBIOPOCOONIACHOCTH MECTOPOXKIEHUS U IIPOTHO3 BHE3AITHBIX BHIOPOCOB.

[Tpunoxenue 2

7 OHGHO‘IHHG cpeacTBa 1Jjia MpOBCACHUA HpOMe}KYTOHHOﬁ aTTcCTanuu

a) [Inanupyemble pe3yabTaTbl 00y4eHUsS U OLIEHOUHBIE CPE/ICTBA JUIsl IPOBEICHHUS
IIPOMEXKYTOUHON ATTECTALINH:

CTpyKTypHBI
prK P [Inanupyemblie 0
i 371eMeHT LIEHOYHBIE CPEJICTBA
Pe3yNIbTaThI
KOMIIETEHIIH
oOyueHus
u

OIIK-9 - BnaneHne MeToAaMH aHAIKM3a, 3HAHUEM 3aKOHOMEPHOCTEH MOBEACHUS U YIIPABJICHUS
CBOMCTBaMHU TOPHBIX MOPOJT M COCTOSTHEM MacCHBa B Mporieccax J0ObIYH U mepepadoTKu
TBEPBIX IOJIE3HBIX UCKOIAEMBbIX, a TAKKE MPHU CTPOUTEIBCTBE U DKCIUTYaTAIMU TOA3EMHBIX
COOPYKEHHI

3HaTB - OCHOBHBIC OHpe)IeJ'IeHI/ISI Hu
MMOHSTHSA II0 CIIoco0aMm

YIIPABIICHUS COCTOSTHUEM

Bomnpocs! 1151 moAroToBKY K
9K3aMEHY M CaMOIIPOBEPKHU

MaccHuBa MOpo/J, UX 1. Jarp ompeaeneHue  CIETYIOLIUX
KJIacCU(UKALINH, TEPMUHOB U OHSATHH:
(U3UKO-MEXaHUUYECKUE - YIpaBJICHNUE COCTOSHUEM

CBOICTBA MAacCHUBAIIOpPOJ, KaK Hay4yHast

OpoJ JTUCLUILINHA U KaK

— MCXAaHHYCCKHUC MPOUCCCHI B TEXHOJIOTHYCCKUI Imponecc,




TOPHBIX MAaCCUBAX MPH BEJICHUN
TOPHBIX PadOT, X OMUCAHUEC - MCXaHUHUCCKUC MPOTIECCRL,

OCHOGBHble onpe()eﬂenuﬂ u




CTpyKTypHBI
vpyK P IInanupyemslie
# SITeMeHT OueHouHbIe CpesicTBa
pe3yabTaThI
KOMIIETEHIIH
o0yJeHus
u
NOHAMUSL - nehopmanivy B MaccHBe;
— 3aKOHOMEpPHOCTHU
NPOSIBIICHHS TOPHOTO - MEXaHUYECKOE COCTOSTHHE MAacCUBa;
BJICHUSI, MEXaH
JABIICHMA, MCXaHHI3M - chopmynpoBaTh
TCOMEXaHMICCKHIX OCHOBHBIC IPUHITUIIBI
TIPOLCCCOB MPH HPOBCACHUN | hhexupoBanms mporecca
BBIPAOOTOK, OUHCTHOH YIPABJIEHHS] COCTOSHHEM MACCUBA.
BBIEMKH
—  TIPOILIECCHI 2 KnaccudunupoBath criocoOb
nepepaboTKUITONIE3HBIX YIPaBICHUS COCTOSIHUEM MacCHBa U JIaTh
HCKOTIaeMBIX KPaTKYIO XapaKTePUCTUKY KaKI0TO U3
—  001acTu NpUMeHEHHs CHoCO00B.
TEOPETUYECKHUX JAHHBIX
JUISL
pacdéra moa3eMHbIX
COOPYKEHHI
YmMmeTh — OLIGHUBATH 1. Yro Takoe BHE3AIHbIC
CTEMEHb CII0KHOCTH BBIOPOCHI ~ TOpOX W Ta3oB?
TOPHO-TE€0JOIHIECKHX Mexanusm npoiiecca BeiOpoca.
YCIOBUW,  TI'E€OMEXAHUYECKOMN 2. Onenka
BBIOPOCOOTIACHOCTH
u TUAPOre0I0rHYECKOM MECTOPOXACHNUA n  NpOraos
OOCTaHOBKM IIpU  BEIECHUU BHE3AITHBIX BHIOPOCOB.
TFOPHBIX PaboT 3. Habps13r-6eTonHas u
—  [OTOBMTL KOMOMHHpOBaHHAas KpEIlb.
KOPPEKTHBIE MCXOJTHBIE ngHHHH paboTEL.
NAHHBIE JUTA BHIGOPA CIOCO6A 0CJIEIOBATEIBHOCTD pacuera
apaMeTpoB.
yhOpaBlIeHUs U paMe1poB
4. Merammueckas
000CHOBaHUS .
NOJATIUBasl Kpemnb. Y CTPOWCTBO,
napaMmeTpos,
OOBEKTHl U MPUHIUT pacuera
aHAJTM3UPOBATh
. apamMeTpoB.
pe3ynpTaThl  MPOSIBICHUN 5
. Kpennenne maccuBa
TOPHOTO JIABJICHHS
PHOTO J1aBJIe TPOCOBBIMH aHKepamHu. [lapameTpsr
~ TPUMCHATE  SHaHMA O U TEXHOJIOTHYecKasl yCTaHOBKa
3aKOHOMEPHOCTSIX MPOSIBICHUS AHKEPOB.
TOPHOTO JTABJICHUS
Brnanets —  NPaKTMYECKUMH HaBHIKAMU 1. Jlatb cXxeMbBl K pacyery TOpHOIO
OLIEHKU YCTOWYMBOCTH JaBlieHUs] (Harpy3ku) Ha Kpenb
KOHTYpPOB BBIPaOOTOK, TOPU3OHTAILHOW BBIPAOOTKU /TSt
CTaTHUCTUYECKOM 00paboTKH Cily4aeB: a) KPOBISI HEYCTOMYHBA,
PACUCTHBIX JaHHBIX 0) KpOBJISL U CTEHKH HEYCTONYHMBBI
—  mpodeccHoHaTEHOI 2. Pamnas  gepeBsHHas  Kpemb
TEPMHHOJIOTHEN T€OMEXaHUKH, TOpH3OHTANIBHBIX BBIPAOOTOK,
COIMPOTUBIICHUSI MAaTEPUATIOB. YCTPOMCTBO U MOCJIEOBATEIBLHOCTD
pacuera napaMeTpoB.
— TMPaKTUYECKUMU HaBBIKAMU
3. AHKepHas Kpemb. DIEMEHThI Kpernu
COCTaBJICHUS paCYETHBIX
U npuHOuUN padoTel. OOBEKTH H
MPOTPAMMHBIX METOUK IS
. MOCJIEI0BATEIbHOCTD pacuera
Kpernei.
apaMeTpOB.




[1K-7 - ymeHue onpeaensiTh NpOCTPAHCTBEHHO-TEOMETPUUYECKOE MOJI0KEHHE 00BEKTOB,
OCYIIECTBISITH HEOOXOIMMBIE T€0IC3NIECKIE U MaPKIICHICPCKIE H3MEPEHUS,
o0pabaTeIBaTh UMHTEPIIPETUPOBATH X PE3YIbTAThHI




CTPYKTYypHbIN
3NeMeHT
KoMneTeHuun

MnaHupyemble pesynbTaTbl
0byyeHuns

OueHo4Hble cpeacTsa

3HaTb

- CIocoObl yIpaBICHUS
reoMeXaHu4eCcKUMU
mpoleccaMu

— CYIIIHOCTh METO/IOB
KpEIUICHHUSI, YIIPOUHEHUS
OO/, MPOrHO3a U
MPeIOTBPALICHUS TOPHBIX
yI1apoB

— COBpPEMEHHbBIE METO/IbI
KOHTPOJISI COCTOSIHUS
MaccuBa MopoJl

Kak oueHuBaercss ycTOMYMBOCTD
HE3aKPEIUICHHON TOPU30HTAIBHOM
BBIPAOOTKH? [Ipumensiembie
kputepun. Krnaccupukanus 1o
YCTOMYMBOCTH MPHU UCIIOIB30BAHUU
Koa(punmenTa 3araca
YCTOMYMBOCTH.

I'opnble yaapsl, onpeseneHue 3Toro
MOHATHS U UX KJIacCU(DUKAIIHSL.

Yro Takoe ympouyHEHUE MOPOJbI?
Knaccudpukanuss  cnocoboB  u
XUMHYECKHX COCTaBOB IS
YKpEIUICHUs TTOPOI.

YropouHeHHe MOpoJ LEMEHTAIUEH.
CoctaB cmecu, 000pyAOBaHUE,
PEXKUMBI TIOJIaYH.

YnpouHenue CMOJIAMH.
Marepuaisi, obopynoBaHue,
TEXHOJIOTHS YIIPOUHEHUSI TIOPOI.

6. YrpouHneHnue
MarHe3ualbHbIMU COCTaBaMH.
TexHONMOrusl YKpEeIIeHUs, PeXUM
10/1a4 COCTaBOB.

7. Ilepeuucnure Mepbl MO
NPEeAYNPEXICHUIO TOPHBIX yIapOB
Ha CTaJNu BCKPBITHS
MECTOPOXACHUS U  MOATOTOBKHU
MECTOPOKICHUSI.

8. Kakune  meppl  mo
MPEeAYNPERKACHUIO TOPHBIX YIapOB
NPUMEHSETCA Ha CTaJUM OYHUCTHOM
BBIEMKH ?

YmeTb

- COCTAaBJISITh PAaCUETHBIE
CXEMBI JJII 000CHOBAHUS
rapaMeTpOB KPETUICHHS,
VIPOYHEHUS TIOPO/T, HECYIITHX
KOHCTPYKTHUBHBIX JIEMEHTOB

— BBIOMPATh METOUKH
pacdeTa mapaMmeTpoB
TEXHOJIOTHYECKHUX MPOLIECCOB
yIPaBICHHS YCTOWYUBOCTHIO
KOHTYPOB BBIPaO0OTOK

- MEXaHHU3M
r€OMEXaHUYECKHUX MPOLIECCOB
IIPU TIPOBEICHUH BBIPAOOTOK,
OYHCTHOM BBICMKH,
COBPEMEHHBIE METO/IbI

JlaTb cxembl pacyeTa Harpy3oKk Ha
HMCKYCCTBEHHBIE LIEJIMKA HAaIIpUMEPE
KaMCPHBIX HJIK CJIIOCBBIX CHCTEM

pa3paboTKH.
Kaxkne METOJIBI, IIpUEMBI
UCIOJB3YIOTCSA Il IIPOrHO3a

yJ1apOOINaCHOCTH MECTOPOXKIECHUS ?
Tepmuueckoe ynpoyHEHHE MOPOA.
TexHOoJIorus yKpeIIeHus.

JlaTe OTIpEeICIICHUS HOHIATUH:
TBepJerolas 3aKJaJKa,
HOpMAaTHBHAas MIPOYHOCTb,

HOPMAaTHBHBIH CPOK  TBEpJCHHS,
HE00X0AuMasi MPOYHOCTb.




CTPYKTYypHbIN

MnaHupyemble pesynbTathl

3/IeMeHT OueHouHble cpeacTsa
0byyeHuns
KomneTeHumm
KOHTPOJIA
Brasetsb - NPaKTHICCKUMU

HaBBIKaMH BbIOOpa
KOHCTPYKIIUU KpEreH B
KOHKPETHBIX
TOPHO-TE€OJIOTHIECKHUX
YCIIOBUSAX, IIPOTHO3a
OINHAMHUYCCKUX HpO?[BJIeHI/Iﬁ
TOPHOTO JIaBJICHHUS
HpaKTquCKHME
HaBbIKAMMH ITOJIB30BAHUS
peKOMeH[[yeMI)IMI/I
HOpMaTI/IBHI)IMI/I
JTOKYMEHTaMH, METOAaMHU
pacueTa rmapaMeTpoB
KOHCTPYKTHUBHBIX 3JIEMCHTOB
Kperei ¥ CUuCTeM pa3pabdoTKH
MPAKTUIECKUMHU
HaBBIKAMM T10JIb30BAHUS
3apyOeKHBIMU
IIPOrPAMMHBIMHU
KOMILJIEKCaMH, cIioco0aMu
COBqﬂHeHCTBOBaHHﬂ

1.

TlocnenoBaTenbLHOCTD
BEJINYNHBI

pacuera
pacyera

TOPU30HTAJIBHOM  KaMephl, €Clu

KpPOBJISL  CIIOMCTAs,
PacCUETHYIO CXEMY.

HapucCoBaTb




