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JIuer akTyaqusanuu padodei mporpaMmmsbl

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U o100peHa i peanu3anuu B 2022 - 2023
y4ueOHOM ronty Ha 3acefqaHnu kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

IIporoxomor 20 . Ne
3aB. kadenpoit C.E. I'aBpumen

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2023 - 2024
y4ueOHOM rony Ha 3acefaHnu kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena i peamuzauuu B 2024 - 2025
y4ueOHOM ronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2025 - 2026
y4ueOHOM ronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2026 - 2027
y4ueOHOM ronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MeCTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

IIpotokonor 20 1. Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogo0pena /i peamuzanuu B 2027 - 2028
y4ueOHOM Trony Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. I'aBpuen

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peanuzauuu B 2028 - 2029
y4ueOHOM ronly Ha 3acefaHnu Kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. I'aBpumien




1 Lesiu ocBOeHMs TUCHMILIAHBI (MOLYJIs1)

IlenamMu OCBOEHUS IUCHUIUIMHBI «YIPABJIEHHUE COCTOSHHUEM MAacCCHUBa» SIBIIIOTCS:
MOJrO-TOBKA  CIEHHAJUCTA, O0JIAJAIOMEr0  CHUCTEMOM  3HAHMN  CHEUPHUYHBIX IS
paccmaTpuBaeMol O0JIACTH, pAa3BUTHE VY CTYJIEHTOB JIMYHOCTHBIX KauecTB, a TakKkKe
dbopmupoBanue podhecCHOHATBFHBIX KOMIETEHIUI B cO0TBeTcTBHHU ¢ Tpeboanusmu @I'OC BO
no cnetanbHoctu 21.05.04 TopHoe neno:

- (opmupoBaHHE Yy CTYIACHTOB 3HAHWU TEOPHH W MPAKTUKH DPA3TUIHBIX CIIOCOOOB
BO3/EH-CTBUS HAa CBOMCTBA U COCTOSIHUE MAaCCUBA TOPHBIX MTOPOL;

- OBIaJicHHE OYyIyIMMH CHEIUATUCTAMH HaBBIKAMH 10 YIPABICHUIO TOPHBIM
JaBJICHUEM, HOBBIMU CIIOCOOAMH YIIPOYHEHUS U Pa3yIPOYHEHUS] MAaCCHUBa, IPOTHO3UPOBAHUIO U
MPEIyIPEKISHUIO TOPHBIX YapOB, BEIOPOCOB rasa, MPOPHIBOB BOJII M APYTHX OMACHBIX SBJICHHIMA
B MacCHUBE FOPHBIX NTOPOJ;

- mpuoOpeTeHne NPAKTUYECKUX HABBIKOB HCIIOJIH30BAHHS TEOPETUYCCKUX 3HAHUU B
pacde-Te HapaMeTpoB TEXHOJOTMYECKOIO IPOLECCa YIPAaBJICHUS TOPHBIM JAaBJIEHUEM IIPHU
MPOU3BOJCTBE MOA3EMHBIX TOPHBIX PadoOT.

2 MecTo JUCHUINVIMHBI (MOAYJIs1) B CTPYKTYype 00pa3oBaTeIbHOM MPOrp aMMbl

JlucimiuHa YTpaBiIeHHE COCTOSHUEM MaccHBa BXOJIUT B 4YacTh y4eOHOTO TIIaHa
bopMupyeMyI0 y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHU 00pa30BaTeIbHOM MPOTPaAMMBI.

Jnst  W3ydyeHus ~— OUCLHUIUIMHBI  HEOOXOOuUMBI  3HaHUS  (YMEHHs,  BIIQJICHUS),
c(OpMUpPOBaAHHBIC B pE3yJIbTaTe U3yUEHUs TUCIIUIUTHH/ MPAKTHK:

®u3uka ropHbIX IOPOJ

['eomexanuka

Teopwust pazpyiieHust TOPHBIX TOPOT

3HaHus (yMEHUs, BIAJCHUA), IOJyUYCHHBIC MPH W3YYCHUH JAHHOW JAUCUUIUIMHBI OyIyT
HEOOXOAUMBI [Tl U3yUEHHS JTUCIUIUTUH/ TIPAKTHK:

Texnosorust oTpabOTKH LEHHBIX Py B 0CO00 CIIOKHBIX YCIOBUIX

3axiaiouHbIe paboThHI B IaxXTax

[IpoexTHas nesTenbHOCTD

TexHOJIOTHS CTPOUTENILCTBA KATUTAIBHBIX TOPHBIX BRIPAOOTOK

3 KomneTeHuuu ody4yarwierocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOYJISA) U IVIAHMPYEeMble pe3yJbTATbl 00yUeHUsl

B pesynbprare ocBOEHMS OUCLMILUIMHBI (MOAYJsl) «YpaBIEHUE COCTOSHHEM MacCHUBay
oOyuaronuiics 10JKeH 001aaaTh CIeAYIOIMMH KOMITIETCHIIUSMU:

KO,Z[ HHAUKATOpa I/IH,Z[I/IKaTOp JOCTHXKCHHUA KOMIICTCHII

[IK-1 Cmocoben k pa3paboTke paslenoB TNPOEKTOB CTPOUTENBCTBA, PEKOHCTPYKIMU H
TEXHUYECKOTO TEPEBOOPYKEHHUS OOBEKTOB TMOA3EMHBIX TOpPHBIX padoT, MPOEKTHOH U
TEXHUYECKOH JIOKYMEHTAIMH C YIETOM TPEOOBaHUI MPOMBINUICHHOW 0€30aCHOCTH

IK-1.1 OOOCHOBBIBACT TJIABHBIC MapaMETPhl PYyJIHHUKA, BCKPBITHE U IOATOTOBKY
MECTOPOXKJIEHHH, TMPOLECCHl M CHCTEMBbl TOA3EMHON  pa3paboTKH,
TEXHOJIOTUI0 M MEXaHH3alUI0 MOJ3EMHBIX TOPHBIX paboT, CrHocoObl H
METO/Ibl Pa3pyIICHHUs TOPHOTO MACCHBA, METOABI MPO(PUIAKTUKY aBapuil U
CIIOCOOBI IMKBUIAIMH UX TOCIEICTBUM

[K-1.2 PykoBoacTByeTcs METO1aMU CHUYKEHUS HATPY3KH HA OKPY KAIOLIY IO CPEly U
MOBBIMICHHUST HKOJIOTHYECKON OE30TacHOCTH TOPHOTO MPOHM3BOJACTBA TPH
0 I3€MHOM pa3pabOTKe PYAHBIX MECTOPOKICHUI

IIK-1.3 Hcnonb3yer uHbOpManuyoHHble M OU(POBBIE  TEXHOJOTHH  IPHU
POEKTUPOBAHHUU M BEJACHUHU MOA3EMHBIX TOPHBIX padoT




4. CTpyKkTypa, 00bEM U cofepkaHue THCHUILNINHBI (MOLYJIs1)
OO0mmast TpyA0eMKOCTh JUCIHUILIMHBI COCTABIISIeT 4 3a4eTHhIX eauHul] 144 akaja. 4yacoB, B TOM
quclne:
— KOHTaKTHas paboTa — 8,4 akaj. 4acos:
— ayAUTOpHAas — 8 aKaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;
— camocrosTensHas padoTta — 131,7 akaz. 4acos;
— B hopMe MpaKTUIECKOK MoAroToBKy — () akaj. yac;

dopma aTTecTalnu - 3a4€T C OLEHKOU

AynuTopHast 5 s
KOHTaKTHast paboTa = % ®dopma TeKyIero
Pasnen/ Tema é (B akan. 4acax) é E{ Bun ) KOHTPOJIs Ko
e — Z g3 CaMOCTOATENBHOM | YCHICBACMOCTHH | | o
S E paboTs! IIPOMEXKYTOYHON
Tek. mab. [ mpakr. '8 aTTeCTAMH
3aH. 3aH. O =
1. 1. Benenue.
1.1 Coneprxanre
JVCTITIIMHEL, e ¥ 33/1a9H,
CBAI3b co CMEKHBIMH
JIUCTIUIUIMHAMHE. YTIpaBIeHHE
COCTOSTHEM MacCuBa Kak
oIMH m OCHOBHBIX
TEXHUIECKIX u
TEXHOJIOTHIECKHX
JJIEMEHTOB MOA3€MHOMI
IOOBMH PYA.
XapakTtepHble 0COOECHHOCTH 0,1 10 - YceTHblii onpoc R-1.1,
IK-1.2, TIK-1.3
COBPEMEHHOTO  COCTOSIHUSI
MOA3EMHOMI pa3paboTkn
PYAHBIX  MECTOPOIKACHUM:
nepexon Ha GoutpImve
IIIyOHHBI, YCJIOKHEHHE
TOPHO-TEOJIOTHIECKUX
YCIIOBU, YBEIUYECHHE
MaciTaboB JTOOBIYH.
OcHOBHBIC ~ TOHATHA  H| 6
OTIpeeNeHHs
1.2 Crmoco0bl  ympaBieHUS
COCTOSTHHEM MacCH-Ba|
mopoJ, TpeOOBaHUS K HHM.
Teopernue-ckue OCHOBBI
crmoco0oB YIpaBJICHAS [onrotoBka k
CO-CTOSTHHEM MaccHBa. MIPAKTHIECKOMY,
Ob6macTsb IIPUMECHEHUS 1abopaTopHO-
Teopuit OCTH MIPAKTHIECKOM N
nnalzmqﬂocm, YchpHynry-qug 0,1 7 P 3aHATHIO. Y YCTHBI OTIPOC LIK-1.1,
(cobecemomanme) |I1K-1.2, TIK-1.3
cpen s pacueroB CaMocTosTeNnsHOe
mapamMeTpoB 1o  (aKTopy| n3y-4eHue yaeOHoM
TOPHOTO JIABJICHHS. 1 Hay9HO JINTe-
IpuHImTe! cnoco0sl patypsl
YIIpaBJICHUS COCTOSTHHEM
MaccuBa TIOPOS,
KnaccuuKanys, CYyIIHOCT,
00-J1aCcTh IPUMEHEHHS




1.3 HampsokeHnst B 3eMHOH
KOp€e, 0COOCHHOCTH CHUIIOBBIX
IoJICH B TOPHBIX palOHAaX.
Pac-npenenenue

IloaroToBka K

HaIpsoKeHIH BOKPYT MIPAKTHIECKOMY,
MO/3€M-HBIX BEIPabOTOK, nabopaTopHO- CTHBI OIPOC
3aBUCUMOCTH TI0/I3EMHBIX| MIPAKTHIECKOMY (c}(])6ecen0131;1:me) MK-1.1
BBIPa0OTOK, 3aBHCUMOCTB OT| 0,1 10 3aHATHIO. HA60DATODHAS ’ K-1.2 HK’ 13
pa3smepoB, (OpPMBI, YHCIA, CamocTosTensHOe §6OTI;. - ’
rapaMeTpoB HCXO/HOTO H3y-deHne yIeOHoH p
N0-J1s1 HaIpspKeHUH. MeTo bl Y HAY4HO JIUTe-
OTIpEeNIeNICHNsT Ha-TIPSDKCHUH. parypsl
CBOHCTBO MOPOA M MaccHBa
no-poa. I'eomexannueckue
MO/Ie/TH IOPOTHOTO MacCHBa
Hroro no pasgeny 0,3 27
2. 2. VYmpaBieHHE COCTOSHHEM
MaccHBa IOPOA IIPH MPOBEACHUH
BEIPAOOTOK.
2.1 OmeHka  COCTOSHHS
HE3aKPEIUICHHOTO  KOHTYpa
BEIpA0OTOK, BEIOOp  THIA N
CamocTosTensHOe YCTHBIH oTpoc
kpenu. Kpurepuu oneHky 3 1O 5 MK-1.1
N yaeHne yaeOHol | (cobecemoBa-Hue), -1.1,
YCTOHYHMBOCTH KOHTYpA 0,1 10
U Hay4yHO nmaboparopHast IK-1.2, TIK-1.3
BEIPAbOTOK hinik:(
JIUTEpaTyphl paboTa
TOPHU30HTAIBHBIX,
HaKJIOHHBIX ¥ BEPTUKAJIBHBIX
BEIPAOOTOK
IoarotoBka
MIPAKTHIECKOM
2.2 dopMupOBaHHE HATPY30K p ¥,
1abopaTopHO-
Ha yeMeHThl kpenu. Pacder MpAKTHYECKOM
TOPHOIO JlaBJICHUS B| 01 1 SAHSITHIO Y YCTHBIH 01poC [IK-1.1,
pexu-Max 3aJlaHHBIX ? ) (cobecemoBanme) |I1K-1.2, TIK-1.3
CamocTosTensHOe
Harpy30K H COBMECTHOTO .
n3y-deHne yaeOHoH
J1eOpMUPOBAHUS
1 HayqHO JINTe-
parypst
1abopaTopHO-
2.3  Meroguku  pacdera IIPAKTUYECKOMY yOTHEI 0mpoc
rapaMeTpoB Kpereit: 3aHATHIO. (CobeceoBanuc) MK-1.1
pamMHOi, METAUTMIECKON 0,1 10 | CamocTosiTenbHOE A60DATODHAS ? K-1.2 HK’ 13
MOJIaTJINBOH, H3y-deHne yIeOHoH p1;60T131 - ’
KOMOMHHPOBAHHOM 1 Hay9HO JINTe-
parypsl
Hroro no pasgeny 0,3 31
3. 3. VYmpasueHne CcOCTOSTHHEM
MaccHBa MOPOJ INPH CUCTEMax ¢
OTKPBITEIM OYHCTHBIM
MIPOCTPAHCTBOM.
3.1 IlpuHOMOBI W METOMBI
acyera  KOHC THUBHBIX|
ﬁa AMCTDOB prKCHCTeM CamocTosTensHOe
pamMerh H3ydeHUE YIeOHOH YCTHBIH ompoc [K-1.1,
pa3-pabotkn. OcoOeHHOCTH 0,1 12,7
U Hay4yHO (cobecemoBanme) |I1K-1.2, TIK-1.3
pacdera mapameT-poB CHCTEM
JIMTEPaTyphI

pa3paboOTKK B TEKTOHHYECKU
HaIpPSDKCHHBIX PalioHaX




3.2 YnpasneHue COCTOSTHIEM

MacCHBa TIOPOJ HA)| [ToarortoBka k
yIapOOTIaCHBIX MIPAKTHIECKOMY,
MECTOPOKIACHHUSX. 11abopaTopHO-
Knac-cupukanmss ~ TOpHBIX MIPAKTHIECKOM N
yz[apOB.(b gcnomzm b u 0,1 10 b 3aHSTHIO. Y YCTHEIH OTIpoc TR-1.1,
(cobecemosanme) |I1K-1.2, TIK-1.3
MEXaHH3M TOPHOTO yAapa. CamocTosTensHOe
bananc osneprum. IIpornos H3y-deHne yIeOHoH
TOPHBIX yIapoB. 1 Hay9HO JINTe-
Knaccudukanust u cymHocTs parypsl
METOJIOB IIPOTHO3a
33 Crioco0s1
MPEAYNPEXRICHUST  TOPHBIX CamocTosTensHOe YCTHBIH oTpoc
yIa-poB Ha CTaIusAX| 01 vosm | 11 [meyienne yuebHo# | (cobecenoBanue), IK-1.1,
IIPOCKTUPOBAaHUs PYAHUKA U ? ? U Hay4yHO nmaboparopHast IK-1.2, TIK-1.3
skcturyatarmu. [loctpoenne JIMTEPaTyphI paboTa
3aIUTHBIX 30H
Hroro no pazneny 0,3 2/0,8U | 33,7
4. 4. VYnpasneHue CBOHCTBaMH
opoJ
4.1 VYnpoyHeHHE MaccHBa
TIOPOJ. Knaccudukarms [ToarortoBka k
c1oco6oB YIIPOTHEHHSI. MIPAKTHIECKOMY,
CyumocTts TEXHOJOTUH 1abopaTopHO-
YIPOYHEHHS, obyacth MIPAKTHIECKOMY MK-1.1
IIPUMeE-HECHUS, METOMKA 0,1 12 3aHATUIO. YCTHBIH 01poC K-1.2 fﬂé-l 3
pacdyeToB IapaMeTpoB 30H CamocTosTensHOe - ’
YIPOYHEHHUSI. Merongr H3y-deHne yIeOHoH
KOHTpO/sI. Ma-Tepuaisl | 1 Hay9HO JINTe-
obopynoBaHue TUTS parypst
YIPOYHEHHS TOPOJ
4.2 Ocobennocty
YIIpaBJICHUS COCTOSTHHEM
MaccuBa TIOpPOX py|
cucTeMax  paspaboTKH ¢ INoaroToBka x
3aKJIaAKON  BBIPAOOTAHHOTO MIPAKTHIECKOMY,
MPOCTPAHCT-Ba.  MexaHu3M 1abopaTopHO- N
mepefadyd  Harpy3oK  OT MIPAKTHIECKOMY YCTHBII OTIpo¢
N (cobecenoBanue), IIK-1.1,
BBI-IIICTICIKATIICH TOJIIIHA 0,1 1 16 3aHATHIO.
N nmaboparopHast IK-1.2, TIK-1.3
MOPOA HAa HCKYCCTBEH-HBIH CamocTosTensHOe 6ota
MaccuB. MeTroapl pacdera H3y-deHne yIeOHoH panoT
TpeOyeMOli W HOPMAaTUBHOU W HAy4HO JINTE-
MIPOYHOCTH, rapaMeTpoB parypsl
HCKYCCTBEHHBIX ILIEIHKOB U
MOTOJIOUUH, HM30JIMPYIOIIIX
TIepeMBIIeK
43 Ocobennocty
YIIpaBJICHUS COCTOSTHHEM
Maccusa fopon b CamocTosTensHOe YCTHBIH 01poC
cHCTeMax ¢ oOpymeHueM o
nopon, Mexanmsn 0.9 | 21,61 1 1o |u3ydenue yaeOHo# | (cobecenmoBaHme), IIK-1.1,
U Hay4yHO nmaboparopHast IK-1.2, TIK-1.3
(hopmMupoBaHUST 30HBL
JIUTEpaTyphl paboTa
0OpYyIIICHHS. Mertonsr
MIPOTHO3a HAPaMETPOB 30HEL
0OpYIICHUS IOPOJI.
Hroro no pasgeny I,1 | 2/1,61 2 40
Hroro 3a cemectp 2 2/1,6U1 | 4/0,81 | 131,7 320
Hroro no aucuumimae 2 2/1,6U | 4/0,81 | 131,7 3a4eT C OIEHKOM




5 O6pa3zoBaTe/ibHbIE TEXHOJOT MU

C nenpio peanu3anuu 00pa3oBaTENFHOTO Hpolecca U (HOPMUPOBAHKS YNPABIIEMOCTH
nporecca oOy4yeHHs, a TaKKe CO3JaHMS KOHCTPYKTMBHOTO JAMAlOra Ha MPAKTHYECKUX H
7a00paTOPHBIX 3aHATHUAX B PaMKax YTEHHS JUCIMIUIMHBI «YTIPaBJICHUE COCTOSHHUEM MacCHUBa»
UCTIOJIB3YIOTCS ClielyIone 00pa3oBareinbHble 1 HHPOPMAIIMOHHbBIE TEXHOJIOTHH

TpanunuonHsle 00pa3zoBaTeNbHbIE TEXHOJOTHM, IPEAINOJIAraloe OpraHU3alrio
00pa30BaTeILHOTO MPOoIIecca B BUAE MPSMOI TPAHCISIIIMY 3HAHUH OT MPETo1aBaTelis K CTyICH-TY.

®opmbl y4eOHBIX 3aHATHI C UCTIOJIF30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHIA:

WudopmarmonHas  JeKIMs — TOCJIEJOBAaTelIbHOE M3JIOKEHHE Marepuaja B
JTUCUUILUIMHAPHOW JIOTHKE, OCYILIECTBIIEMOE IPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMHU
(MOHOJIOT IIpenoaaBaTes).

[IpakTudyeckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO YMEHHMH M HABBIKOB IO
yKa3aHHOU paHee TeMe U MPEATIOKECHHOMY aIrOPUTMY .

JlaGopartopHast paboTa — 3aHsATHE, MpeaIoararoliee OpraHu3alu yueOHoW paboThl C
peabHBIMH MaTepUAIbHBIMU M UH(POPMAIIMOHHBIMH 00bEKTaMHU.

[TpakTuyeckoe 3aHsATHE B (OPME MPE3CHTAIIMU — IPEICTABICHUE PE3YIBTATOB MPOEKTHOM
WU UCCIIE0BATENbCKOM AeSITENHbHOCTH C UCTIOIB30BAHUEM CIICIIMATTM3UPOBAHHBIX TPOTPAMMHBIX

cpen.

6 YueOHO-MeTONMYECKOE 00ecnieYeHne CaMOCTOsI TeIbHON PadoThl 00y YAl X Cst
IIpencraBneHo B npuoxeHuu 1.

7 OueHo4HbIe CPeACTBA LIS MPOBeAeHNs MPOMEKYTOYHOI aTTeCcTAllUU
[IpencraBieHbl B IPUIIOKCHUH 2.

8 YuebHo-MeTOoqMYecKOe M MHPOPMALIMOHHOE OOecnedeHUue TUCHUTIMHBI (MOIYJIs)

a) OcHOBHas JuTEpaTypa:

1 T'omuk, B.M. VYmnpaenenue coctosnueM wmaccuBa: Yuebnuk /B.JM. Tomuk, T.T.
Hcman-moB /IM.: MITY, 2014, 374 c.
https://www.directmedia.ru/book 100046 Upravlenie sostoyaniem_ massiva_Uchebnik dlya v
uzov/

2. baknamos, U.B. I'eomexanuka. T.1 OcHoBbl reomexanuku. 1.2 ['eomexaHUYeCcKHE
npo-teccel: Yueonuk /M.B. baknamos /M.: MI'TY, 2004. https://e.lanbook.com/book/3286

0) lonoHuTeBLHAS JIMTEpATYypa:

1 CII 91.13330.2012 IToazemMHebIe TOpHBIE BBIPAOOTKH.
http://docs.cntd.ru/document/1200095532.

2 Kasukaes, /[.M. I'eomexanuka moazeMHo#l pa3zpabotku: YueOuuk /J[.M. Ka3uka-eB.
//M., 2009. 542 c.

3 l'omuk B.W. Ynpasnenue coctosauem MaccuBa: Yuebnoe nocobue / B.1. I'omuk. - M.:
HUIT UHD®PA-M, 2014. - 136 c.: 60x88 1/16. - (Boicmiee ob6pazoBanue: bakanaBpuar). (00J105KKa)
ISBN 978-5-16-006751-3 https://new.znanium.com/catalog/document?pid=406231

4 boposkoB IO.A. VYmpaBneHue COCTOSHHEM MaccHBa IOPOJ IpPU IOA3EMHOU
reotexHo-noruu. M3narensctBo «Jlanp»/2018.-240c. https://e.lanbook.com/book/103066

5 Kupnuenko 10.B., Yeckuno B.B., [Ilynesckuii C.A., [I'eomexanuka:
MHXEHEPHO-T€0JIOTHYECKOE O0ECIIeUeHNE YNPaBJICHUS COCTOSHUEM MAaCCHBOB TOPHBIX TOPO/I:
ydyebHoe nmocobue. Yuednoe nocodue. MzgarenpctBo « MUCHUCy. 2017. -90¢c. 3BC «Jlans» ISBN
978-5-906846-37-2.

6 Yepnsik, .JI. YrpaBnenue cocrosinueM maccuBa ropusix nopoz /M.JI. Yepnsak, C.A.
Spynun //M.: Henpa, 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'anaes, H.3. YnpaBneHue cOCTOSTHUEM MacCHBa TOPHBIX MOPOJI MPH MOJ3EMHOHN pa3paboTKe
pynusix Mectopoxnaenuii /H.3. ['anaes /M.: Henpa, 1990.

8 3akmanounsle paboTel B maxrtax: CrpaBounuk /mojn pen. [I.M. Bponnukosa, M.H.
[piranosa //M.: Henpa, 1989

9 ®@enepanbHble HOPMBI M TpaBWia B OOJACTH TNPOMBIIIICHHON 0€30macHOCTH
«[Tonoxxenne 1o 6e30MaCHOMY BEACHUIO TOPHBIX PabOT HA MECTOPOXKICHUSAX CKIOHHBIX H
orac-HeIX 10 ropHbIM yaapam». Cepus 06. Beimyck 7. /M.: 3AO «HayuyHO-TeXHUUYECKUI LEHTP
UC-CJICZIOBAHUH MPOOIIEM MPOMBIIIICHHON Oe3omacHoCTI», 2014.

10 Jlatermes, O.I'. ®uzuka ropusix nmopos /O.I. Jlareimes, O.0. Kazak //ExatepunOypr:
VITY, 2013. 277 c.

B) MeToguyeckne yKazaHus:

1. KanmeikoB B.H., Bonkos I1.B., Heyromonos C.C. YnpaBineHue cOCTOSHUEM MacCHUBa
ropubix nopo. Ilpaktukym [DnekTpoHHBIN Kypc] : yuebHOoe mocobue / KanMbikoB Bsuecnas
Hukonaesny, Bonkos IlaBen Bnagumuposuu, HeyromonoB Cepreit Cepreesuu; @I'bOY BO
«MarsuToropckuii rocy1apCTBEHHbIM TexXHU4Yeckuil yHuBepcurer um. [.M. Hocosa». —
OnektpoH. TexcroBeie maH. (6,25 M0O). — Marauroropck : ®I'bOY BO «MI'TY mm. I'.U.
Hocogay, 2020. — 1 sanekrpow. onr. quck (CD-R). — Cuctem. TpeboBanus : IBMPC, nmo6oii, 6oee
1GHz ; 512 M6 RAM ; 10 M6 HDD ; MS WindowsXP u Briie ; AdobeReader8.0 u BpIme |
CD/DVD-ROM nuckoBon ; MbIIIb. — 3ari. ¢ TUTYJL. 3kpana. ISBN 978-5-9967-1155-0

2. KanmbikoB BsiuecnaB HukonaeBuu, Boskos IlaBen BrnagumupoBud. YmpaBieHue
COCTOSIHUEM MAacCUBa TOPHBIX NOpoA. DnekTpoHHbI pecypc. ®TBOY BO MITY um. I'.W.
Hocosa. YueOnoe noco6ue. 2018r. ISBN: 978-5-9967-1295-3

r) [lporpamMHoe o0ecnieuenne u UHTepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpok aeicTBUs IULEH3UN
MS Windows 7

Professional(ms  [1-1227-18 oT 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mns  |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Offlce 2007 Ne 135 o1 17.09.2007 6eccpoyHO
Professional

7Zip cB000JIHO pacnpoctpansiemoe 10 0ECCPOYHO
FAR Manager cBo0o1HO pacnpoctpansiemoe I10 6eccpoYHO

IlpodeccnonanibHbie 0a3bl JAHHBIX U HH(OPMaNMOHHbIE CIIPABOYHbIE CHCTEMbI
Hazpanue xypca CchlIKa
DOnexkTpoHHas 0a3a mepuoAnyeckux m3ganuii East View
Information Services, OO0 «MBUCy
HanmonansHas MH(POPMAIIOHHO-aHATIMUTUIEeCKast URL:
cucrema — Poccuiickuil MHIEKC HAy4YHOIO LIUTUPOBAHUSA )
(PMHII)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

[Touckoas cuctema Axkanemus Google (Google Scholar){URL: https://scholar.google.ru/



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

denepaiibHOE TOCYJAPCTBEHHOE OFOJIKETHOE YUPEIKICHHE
«DenepanbHbIi UHCTUTYT npomsiinieHnoi| URL: http://www 1.fips.ru/
COOCTBEHHOCTI

Nudopmammonnas cuctema - EnuHOe OKHO JOCTymHa K|
WH(POPMALIMOHHBIM pecypcam

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

9 MaTtepnajIbHO-TEXHMYECKoOe of0ecnedeHne JTUCHUILTHHBI (MOTYJIs)

MarepuanabHO-TeXHUYECKOe 00eCTiedeHNe TUCIUIUTMHBI BKITIOYAET:
Tun n Ha3BaHue ayqutopun OCHAILLEHUE ay AUTOPUHI
VYyeOHble ayAUTOPUH I TIPOBEACHUS 3aHATUHN JIEKLMOHHOTO TUIa MyJbTHMEINIHbIE

CpeICTBa XpaHEeHHUs, Iepelavut U MPEICTaBICHUS HHPOPMAIUH

YueOHast ayTuTOpUs AJIsl IPOBEICHUS JTaO0OpaTOPHBIX paboT: 1abopaTopusi FeOMEXaHUKU

u texHonorun OI'P JlaGoparopHble yCTaHOBKHM, W3MEPHUTENbHBIE MPUOOPHI AJSI BBITOJIHEHUS
71abopaTopHBIX padoT:

JIuHAMOMETp DJIEKTPOHHBIN CKATHUSL

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

[Tpubop xoMIpeccnoHHBIN 1711 ucTibITaHus rpyHTOB [IKI-D;

[TpuGop ans onpezeneHus: conpotusieHus rpyHros casury [TTI-30;

Mka¢ cymmnsaerit LIC-0,25-20;

Becwr nabopatopusie anekrporabie ARC120 Adventure kit Tognoctu 11

(roc. peectp Ne 18785-00);

VYueOHast ayTuTOpUs AJIs1 IPOBEICHUS JTa00OPaTOPHBIX paboT: TabopaTopusi FeOMEXaHUKU

u pusuku ropusix nopox Ipecc runpasmmueckuit [ICY-125

101

W3mepurens BpeMEHU U CKOPOCTHU paclipocTpaHeHus yibrpasByka [lynbcap-2.1;
Kannamerp KM-7 kapmMaHHBII U3MEPUTEIb MAaTrHUTHOW BOCIPUUMYHUBOCTH;

Becsl mabopatopusie BK-3000

KJI. TOYHOCTH BbICOKUM [I

(roc. peectp PONe 48026-11);

Becel nearomarnueckoro neiictsust MII-150 (MII BJJA «I'yanusep 06») ki1. TOuHOCTH

CreHn A5t MOJEIMPOBAHKS Ha SKBUBAJICHTHBIX MaTepUaliax;

JlaGoparopus nonesas [1J1JI-10;

Makert aJis1 ornpeieNeHus TPEIMHOBATOCTH TOPHBIX TIOPOJ.

YyeOHble ayAUTOPUHM Ui TPOBEACHUS TPAKTHYECKUX 3aHATHH, TPYIMIOBBIX U

VHAVBUYAIBHBIX KOHCYJbTALMHM, TEKYIIEr0 KOHTPOJIA U IMPOMEXKYTOYHOM arrecranmu Jlocka,
MYJIbTUMEAUNHBINA IIPOEKTOP, JKpaH

[Tomemenne 18 XpaHeHUs W NPODUIAKTUYECKOTO OOCITyKHMBAaHUS Y4eOHOTO

oOopynoBanus Cremtaxu, ceidbl U1 XpaHeHUs! y4eOHOTO 000pyI0BaHUS

WHCTpYMEHTHI 7151 peMOHTa 1Jab0paToOpHOTO 000PYI0BAHUS


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

ITpunosxxenue 1

6 YueOHO-MeTONMYECKOE 00ecniedyeHne CaMOCTOsI TeIbHON PadoThl 00y YAl X Ccst

IIo mucnumniumHe «YIpaBiIeHUE COCTOSHUEM MAacCHBA» IMPEIyCMOTpPEHA ayIUTOpHas U

BHEAyJUTOpHAs caMocCTosiTenbHass pabora oOyyarommxcs. 3HaHUsS, YMEHUS M HAaBBIKH,
npuoOpeTaeMble CIIyIIaTeIsIMU Ha ay TMTOPHBIX 3aHATHUSAX JOJDKHBI 3aKPEIUIATHCS TTOBTOPEHUEM
Marepuana IO HAlMCAHHBIM KOHCIIEKTaM, a TAK)K€ YTEHHUEM JOIOJIHUTEIBHOM JIMTEPATYpHI.
[lepeuyeHp MUTEPaTyPHBIX UCTOYHUKOB 10100paH TakuM 00pa3oM, YTOOBI U3JIaraeMblii B paMKax
JUCLUILIMHBI MaTepHraj ObLI OMUCaH Pa3IMUHBIMU aBTOPAMHU C Pa3HBIX MMO3UIHUH.

Hepeqem, TEM IJI MOATOTOBKHU K CCMUHAPCKUM 3aHATHUAM:

1. OcHOBHBIC TOHATHSI H TCPMUHBI, TMPUMCHACMBIC IIPpU HU3YUYCHHHU IJUCHUIIIIMHBI «

YHp aBJICHUC COCTOSAHHUEM MaCCHUBa»

N

YIIPaBJIEHUS] COCTOSIHUEM MACCHBA.

Bunel kpenu, ycinoBus €€ NpUMEHEHUs

Oco6eHHOCTH TPUMEHEH U] HAOPBI3r-0ETOHHOM KperH.

Pacuer mapameTpoB HaOpBI3r-0€TOHHOM Kpenu

PacuerHas cxeMa nmapameTpoB TOPU30HTAILHON KaMephI.

Knaccudukarmsi cnoco00B ynpoyHEHHS TOPOIBI.

Omnpenenenust COCTaBOB CMECH IPU IEMEHTALIUU TOPOJIBL.

. YcnoBHs BOSHUKHOBEHUS TOPHBIX yaapoB. VX kimaccugukamms.

0. Ilepeuens Mep 1o NpeayNpPEeRICHUIO TOPHBIX Y1apOB, UX KPAaTKOE ONIMCAHUE
1.

— = 00N L AW

OT BUJa IIpolecca.
12. YcnoBust BOZHUKHOBEHHS BEIOPOCOB Ta30B. [Iporno3upoBanue BEIOPOCOB.

BOHpOCbI JJIA IIOATOTOBKH K IK3aMEHY

1. JlaTh ompenenenue cieayONMX TS PMUHOB U IIOHATHH:

- YIPaBJICHUC COCTOAHUECM MAaCCUBA NMOPOMA, KaK HaAy4YHasA JUCHUIIJIMHA U KaK

TEXHOJIOTHYECKHI ITPOLIECC;

- MEXaHWYECKHE MPOIIECCHI;

- nedopMaii B MacCUBe;

- MEXaHHYEeCKOEe COCTOSTHUE MACCHBa;

- chopmyaHMpoBaTH OCHOBHBIE IPUHIIMIIEI IPOSKTUPOBAHMS MIPOLIECCa YIIPABICHUS

COCTOSAHHUEM MaCCHBaA.

2.

3.

KnaccupuimpoBarb crnocoObl ympaBieHUs COCTOSHHEM MacCMBa M JaTh KPaTKYyIO
XapaKTEePUCTUKY KaXJI0TO U3 CIOCOOO0B.

Kak oreHuBaercs yCTOHUMBOCTD HE3aKpPEIJICHHON TOPHU30HTAIbHOM BBIPAOOTKH,
npumensiemble Kputepud. Knaccudukanus mno ycTOWYMBOCTH IPH HCIOJIb30BAHUH
kod(duimenTa 3amaca yCTOMYUBOCTH.

JlaTb cxeMbl K pacueTy TOpPHOTO JaBjeHHUs (HAarpy3KH) Ha Kpelb TOpPU30HTAJIbHOM
BBIPAOOTKH JUIA CITy4aeB: a) KPOBJISL HEYCTOWUMBA; 0) KPOBJISI U CTEHKH HEY CTOWYHBBI.
PamHass  gepeBsiHHass ~ Kpemb  TOPU3OHTAIBHBIX  BBIPAOOTOK, YCTPOMCTBO U
MOCJIEIOBATEIbHOCTD pacyeTa napaMmeTpoB.

AHKepHasi Kpelb. DJIEMEHThI Kpernu ¥ NpUHIUI paboThl. OOBEKTHI M OCIEA0BATEIBHOCTh
pacuera rnapaMmeTpoB.

HaOpr13r-6eronnas 1 koMOMHUpOBaHHas1 Kperb. [Ipunnumn padoTel. [locnenoBaTensHOCTD
pacuera napamMmeTpoB.

Knaccudukanmonaple MpU3HAKU, TO3BOJSIONME JuddepeHIMpOoBaTh  CIIOCOOBI

OcoOeHHOCTH PUMEHEHHUSI MEp IO MPEAYIPEKICHUIO TOPHBIX YAapOB B 3aBUCUMOCTH



8. Meramnuyeckass TOAATIMBas Kpemb. YCTpoucTBO. OOBEKTBI W HPHUHIIUI pacyeTa
apaMeTpoB.

9. Kpermienne macciBa TPOCOBBIMU aHKEpaMu. [lapaMeTpbl M TEXHOJOTHYECKAsi YCTAHOBKA
aHKEPOB.

10.Paccka3arh nocinenoBaTeabHOCTh pacueTa BEJIMUMHBI pacyeTa FOPU30HTAIBHOM KaMephl,
€CJI KPOBJIS CIIOUCTAsl, HAPUCOBATh PACUETHYIO CXEMY.

11.Yro Takoe ynpouyHenue nopoasl? Knaccudukaims cioco00B 1 XUMHUYECKUX COCTABOB IS
YKPEIUIEHUS IOPOJ.

12.Vupounenue mopon nemeHranuein. CocraB cMecd, 000pyA0BaHHE, PEKUMBI TOTAUH.

13.Vupounenue cmonamu. Marepualibl, 000pyI0BaHHE, TEXHOJIOTHS YIPOYHEHHUS TOPOI.

14.VupouHeHne MarHe3WalbHBIMH COCTaBaMH. TEXHOJOTHs YKPCIUICHUS, PEXKUM IOJauu
COCTaBOB

15.Tepmudeckoe ynpoyHeHue nmopoa. TeXHOIOTHS yKPETUICHHSI.

16.Jatp ompenencHuss MOHSTHI: TBEpACIOINAs 3aK/IagKa, HOPMATHBHAS MPOYHOCTb,
HOPMAaTHBHBIN CPOK TBEPJIEHHS, HEOOXO01UMasi POYHOCTb.

17.date cxemy pacdera Harpy3oK Ha MCKYCCTBEHHbBIC IICJIMKH Ha MPHUMEPe KaMEpPHBIX WU
CIIOEBBIX CUCTEM Pa3pabOTKH.

18.TopHbie yaapbl, OMpEneIeHIEe TOrO MOHITHS U UX KIACCU(PUKAIIUH .

19.Kaxkue MeToabl, MPUEMbI UCIIOIB3YFOTCS IS IPOTHO3a YAAPOOIACHOCTH MECTOPOIKICHHSL.

20.Tepeuncnuth Mepbl MO MPEAYNPEKACHUIO TOPHBIX YIApOB HA CTAIUH BCKPBITHS
MECTOPOKIEHUS U IOJATOTOBKH MECTOPOKIACHHUS.

21.Kakue Mepbl TI0 PEAyNPEkKICHAIO TOPHBIX YAaPOB NPUMEHSIOTCS HA CTAIUU OYHCTHOU
BBIEMKH?

22.Yrto Takoe BHe3aInHble BRIOPOCH MOPOA U razoB? MexaHu3M Ipoliecca BbIOpoca.

23.0ueHKa BRIOPOCOONIACHOCTH MECTOPOIKICHHS U MPOTHO3 BHE3AIHBIX BEIOPOCOB.
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7 OueHOYHBIE CPECTBA /ISl TP OBEAEHNUS MPOMEKYTOUHON aTTeCTAllH

a) [lnanupyemble pe3ynbTaTbl 00Y4eHHUS H OLIEHOYHBIE CPEICTBA IS POBEICHUS
IIPOMEXKYTOYHOM aTTECTALUN

CTpYKTYPHBINA
PYKIYP [Tnanupyemblie pe3yIbTaThl
JJIEMEHT OueHouHbIE CpeicTBa
oOyueHus
KOMIETEHINHU

OIIK-9 - BnaseHne MeTOJaM1 aHaJIN3a, 3HAHUEM 3aKOHOMEPHOCTEN MOBEACHUS 1
yIpaBIICHHUS] CBOMCTBAMHU TOPHBIX MOPOJ] M COCTOSTHIEM MAaCCHBa B MPOIeccax JOOBIYU U
nepepadOTKHU TBEPABIX MOJIE3HBIX UCKOTIAEMBIX, @ TAKXKE P CTPOUTEILCTBE U IKCILTy aTalluu
MOA3EMHBIX COOPYKEHUI

3HaTh — OCHOBHBIC OTIPEICIICHHS U Bonpock! 117151 MOATOTOBKY K SK3aMEHY U
MOHSITHS 10 CII0cO0aM CaMoIpOBEPKU

yIPAaBIICHHUS COCTOSTHUEM
MaccCHuBa MOPOJI, UX

KIIacCU (UKL,
(bU3UKO-MEXaHUYECKUE
CBOMCTBA MTOPOJ

— MEXaHUYECKHE MPOIECCHI

1. Jlatp ompeneneHue  ClELyIOLIMX
TEPMMHOB U NIOHATHUN:
- YIPaBJIEHUE COCTOSIHUEM MaccuBa
MOpOJ, KaK Hay4Hasl TUCLUIINHA U KaK
TEXHOJIOTHYECKHI ITPOLIECC;

B TOPHBIX MacCuBax Ipu - MEXAHUYECKHUE TTPOLIECCHI;
BEJICHHU TOPHBIX PadoT, UX
OIHCAHUE OCHOBHbIE - AeopMaIK B MaCCHBE;
onpeodenenus u NOHAMuUs

- MEXaHHUYECKOE COCTOSIHUE MAaCCHBA;
— 3aKOHOMEPHOCTH
HPOsBIICHIS TOPHOTO - chOpMyIHPOBATH OCHOBHBIC
AABJICHHS, MCXaHU3M HPHUHIMIIBI IPOEKTUPOBAHMS IIPOLECCA

FCOMECXaHUIECKHUX MPOLCCCOB | yrpaBiIeHUsI COCTOSIHUEM MACCHBA.
NPU IPOBEICHUH BBIPAOOTOK,

OYHMCTHOM BBIEMKH 2 KnaccuumupoBaTh CIIOCOOBI
—  mpoteccsl mepepaboTku | YHPABICHHS COCTOSIHHEM MACCHBA H J1aTh
MIOJIE3HBIX UCKOTIAEMBIX KpaTKy!o XapaKTCPUCTUKY KaXO0T0 U3
—  00J1acTH IPUMEHEHUSI Croco6os.
TEOPETHUYECKUX JAHHBIX JUJIS
pacuéra noa3eMHbIX
COOPYKECHHI

Ymers — OLCHUBATh CTCTICHb L. UYro Takoe BHE3aIHbIE
CJI0KHOCTH BBIOpOCHI  TOpPOJ M Ta3oB?
TOPHO-T€O0JIOTHYECKUX MexaHu3M Mporecca BhIopoca.
YCIIOBUIA, TEOMEXAHUYECKON U 2. Orenka
THIPOTE€0IOTUIECKON BBIOPOCOONIACHOCTH
0OCTaHOBKM TIpU  BEJIEHUU MECTOPOXKICHHS U TPOTHO3
TOpHBIX paboT BHE3AIHbIX BEIOPOCOB.

— TOTOBHUTH KOPPEKTHEIE 3. HaGpsI3r-6eronHas u




CTpyKTypHBIi
AJIEMEHT

[Inanupyemslie pe3yabTaTsl

OneHouHbIE CpesICTBA

oOyueHus
KOMIETEHIUH
UCXOJHbIE  JaHHbIE  JJIs KOMOHMHHUPOBaHHAs Kperb.
BbIOOpa croco0a ympaBieHUs [TpuHumn paboThL.
u 00OCHOBaHHS MapameTpoB, [TocnenoBaTenbHOCTD pacuera
aHAJIM3UPOBATh  PE3YJIbTATHI napameTpoB.
HpOSIBICHUI TOPHOTO 4. Merauinueckas
JABJIEHUS NOAATIINBAsL Kpelb. Y CTPOUCTBO,
— [OpUMEHSATh 3HAHUS O OOBexThl W TMPHUHIMI pacyeTa
3aKOHOMEPHOCTAX 11apaMeTpoB.
TIPOSIBICHHS TOPHOTO 5. Kpemienue wmaccuBa
JABJICHHS TPOCOBBIMU aHKepaMH.
[TapaMeTpbl M TEXHOJOTHYECKAs
yCTaHOBKA aHKEPOB.
Branets — TPaKTUYCCKUMHU JlaTh CXeMbI K pacdery TOpPHOTO

HaBbIKaMU OLIEHKH
YCTONYMBOCTH KOHTYPOB
BBIPA0OTOK, CTATUCTHYECKOM
00paboTKH pacyeTHBIX
JaHHBIX

— mpodecCHOHANBHON
TEPMUHOJIOTHUEN
Tre€OMEXaHUKH,
CONPOTHBJIEHUS] MaTEPUAJIOB.
— MPaKTUYECKUMH
HaBbIKaMU COCTaBJICHUS
pacUETHBIX TPOTPAMMHBIX
METOJMK ISl KPETIEH.

naBieHus (Harpy3ku) Ha Kpenb
TOPU30HTAILHON BBIPAOOTKU IS
Clly4aeB: a) KpOBJIsI HEYCTONUMBA;
0) KpOBJISl U CTEHKU HEYCTOWYHBBI

Pamnas  nepeBsHHass — Kpenb
TOPU30HTAJIBHBIX BBIPa0OTOK,
YCTPOUCTBO u
MIOCJIE0BATEIBHOCTh pacuera
apaMeTpoB.

AHKepHass  Kpemb.  DJIEMEHTHI
Kpenu ¢ TNPUHIMUI  paboTHI

OOBeKTHl U MOCIET0BATEIBHOCTD
pacuera napaMeTpoB.

[1K-7 - ymeHue onpeaensiTh NpoCTPAaHCTBEHHO-TEOMETPUIECKOE TOJI0KEHHE 00BEKTOB,

OCYIIECTBIISATh HEOOXOAMMBIE IO Ie3NIECKHIE U MapKILeiiepckue n3Mepenus, o0padbareiBaTh
U MHTEPIPETUPOBATh UX PE3YJIbTATHI

3HaTh

- CIIOCOOBI
yIIpaBJICHUS
reoMexaHn4eCKUMU
mporeccaMmu

- CYIIIHOCTb METOJIOB
KpPEIUIEHHs, YIIPOYHEHUS
MOPOJI, MPOTHO3a U
MPEeNOTBPALLIEHUSA TOPHBIX
yaapoB

- COBpeMeHHBIe METOIbI
KOHTPOJISI COCTOSTHHS
MaccHBa MopoJI

Kak omenuBaercss yCcTOWYMBOCTH
HE3aKPEIUICHHONW FOPU30HTAIILHOU
BBIPAOOTKHU? IIpumensiemsle
kpurepun. Knaccudukanus 1o
YCTOWYUBOCTH pu
UCTIONIb30BaHUM K03 dunmenra
3araca yCTOM4MBOCTH.

I'opHble  ynmapel, ompezneneHue
3TOTO TIOHATHUS " ux
KJIaccu(uKanus.

UYro Takoe yNpoyHEHHE MOPOIbI?
Knaccupukamms  cnoco6oB  u
XUMHYECKHX COCTaBOB TS
YKpPETUIEHUS TOPOJI.

YnpouHeHne nopoj LeMEHTAUEN.
CocraB cmechn, 00OpyIOBaHHE,
PEXUMBI TIOJIAUH.




CTpyKTypHBIi
AJIEMEHT

[Inanupyemslie pe3yabTaTsl

OneHouHbIE CpesICTBA

oOyueHus
KOMIETEHIUH
5. YnpouHeHue CMOJIAMH.
Marepuaiisl, obopynoBaHue,
TEXHOJIOTUS YIIPOUHEHHS MTOPOJ.
6. YrpouHeHue
MarHe3uaabHbIMU COCTaBaMH.
TexHOoNOorus yKpeIuIeHHs, PEXUM
M0JIa4YH COCTaBOB.
7. Ilepeuucnure Mepsl
N0 MPEeRyNpexIeHHI0O TOPHBIX
yIapoB Ha CTaJAMUd BCKPBITHSA
MECTOPOXKIIEHHS U MOJITOTOBKU
MECTOPOXKICHHS.
8. Kakne wmepsl 1o
NpEeayNPEKICHUIO TOPHBIX Y1apOB
NPUMEHSIETCS Ha CTaIHHA OYUCTHOM
BBIEMKH?
YMeTh - COCTaBIISITh PacueTHBIC
CXEMBI /11 000CHOBaHHUS
napaMeTpoB KpeTuieHus,
yIpOUHEHHS TOPOI, JlaTh cxeMbl pacyeTa Harpy30K Ha
UCKYCCTBEHHbIE  IIEJIMKM  Ha
HECYLMX KOHCTPYKTHBHBIX npUMepe KaMEepHBIX WM CIOEBBIX
SJIEMEHTOB CHCTEM pa3paboTKH.

- BBIOUPATh METOANKH Kakue METO/IbI, IIPUEMBI
pacuera mapameTpos UCTIOJIB3YIOTCS Ui TPOTHO3a
R g/;[apoonaCHocm MECTOPOKICHHS
HpouveCCOB YHPpABJICHHA Tepmudeckoe ynpouHeHHe TOPOI.
YCTOHYHUBOCTHIO KOHTYPOB TeXHOMOIUS yKPEIUICHNL.
BBIPaOOTOK Jlate  ompeneneHHs — TOHSATHIMA:

- MEXAHU3M TBEpACIOIIAs 3aKJaKa,
FeOMEXAHMYCCKIX HOpMATHBHas NPOYHOCTb,

HOPMATHBHBIM CpPOK TBEpICHHUS,
MPOLIECCOB MPH MPOBEICHUN
HE00X0oaAMMasi IPOYHOCTb.
BBIPa0OTOK, OUUCTHOMN
BBIEMKH, COBPEMEHHbBIE
METO/IbI KOHTPOJIS
Bnaners — IIPaKTHYECKUMH

HaBBIKAMU BBIOOpA
KOHCTPYKLIMH KpeTei B
KOHKPETHBIX
TOPHO-T€0JIOTHYECKUX
YCIIOBHUSIX, IPOTHO3a
JUHAMHWYECKUX MPOSIBICHUN
TOPHOTO J1aBJIEHUS

- MPaKTUICCKUMU

HaBbIKaMH I10JIb30BaHUA

ITocnenoBaTebHOCTD pacuera
BEJINYUHBI pacuera
TOPU30HTAJILHOM KaMepbl, €CIIH
KpOBJII  CIIOMCTas, HapUCOBAaTh
PAacCYETHYIO CXEMY.




CTpyKTypHBIi

[Inanupyemslie pe3yabTaTsl

AJIEMEHT O1eHOYHBIE CPEICTBA
oOydeHus
KOMIICTCHIIMH
PEKOMEHIYy eMbIMU
HOpPMATHBHBIMH

JOKyMEHTAMH, METOJaMU
pacuera napaMmeTpoB
KOHCTPYKTHBHBIX
3JIEMEHTOB KpeIer U CUCTEM
pa3paboTku

— NPAaKTUIECKUMU
HaBBIKAMU T10JIH30BAHUS
3apyOeKHBIMU
pOrpaMMHBIMHU
KOMILIEKCAMHU, CIIOCO0aMM
COBEPILEHCTBOBAHUS
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