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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

(opmupoBaHKE y CTYJEHTOB LIEJIOCTHOTO B3IJIsIa HA TOPHYIO MOPOAY Kak 0ObEKT pa3paboTKU Ha
OCHOBE M3Y4eHUs ee (PU3UKO-TEXHUUECKUX CBOICTB U (PU3NYECKUX SIBJICHU, TPOUCXOISAIINX TIPU
BO3/ICHICTBUM Ha FOPHYIO TOPOAY Pa3IMYHbIX HOJIEH.

3anauv N3yyeHus TUCIUILIMHBL:

OCBOMTDH KJIACCU(PUKAIMIO TOPHBIX MOPOJ M CBONCTBA TOPHBIX IMOPOJI, MapaMeTphbl COCTOSHUS
MaccuMBa, yMeTb OIICHMBATh BJIMSHUAE CBOWCTB TOPHBIX TIOPOJ Ha BHIOOp TEXHOJIOTUH U
MEXaHU3AIUK Pa3pabOTKX MECTOPOKICHUN MOJIE3HBIX UCKOIAEMBbIX,

(bopmupoBaTh y CTyAeHTa KOMIUIEKC 3HAHWN, HEOOXOOUMBIX [UIsl YCBOEHMS pa3fesioB
CHELMATbHBIX JAUCHUILUIMH TOPHOrO TMpoduiis, B KOTOPbIX M3y4yaloTCsl COOTBETCTBYIOIINE
TEXHOJIOTMYECKHUE TPOIECCHl TOPHOTO IMPOU3BOJICTBA, TEXHUUYECKHE CPEACTBA MX peaTd3alii,
METO/bI YIPABJICHUSI UMU U TOBBIILIEHHS UX SHEPro3(PPEeKTUBHOCTH.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

JMcUUIUIMHA SBJISIETCS JIOTUYECKUM MPOJOJIKEHUEM PaHEe W3YUYEHHBIX AUCUMIUIMH, TAKUX Kak
«O6mmas reosiorusi», «MarepuajioBeieHue» M UMEeT JIOCTATOYHO IUIOTHYIO COJepKaTebHO
METOJIMYECKYI0 B3aMMOCBSI3b C HMUMH, 2 TaKK€ C OCHOBHBIMM pa3jiejiaMu KypcoB «DU3MKU» U
«XUMUN».

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO61ass TpyJOEMKOCTb JTUCIMIUIMHBL (MOAYJIsI) COCTaBisieT 5 3aueTHbIX(bie) eauHull(bl), 180
YacoB.

Bunp! 3ausTUHI Cemectp 5 Bcero yacos
OO01mas TpyI0eMKOCTb 180
AynuTopHBIE 3aHSTHS, B T.4. 68 68
Jlekmmonnsle (JIK) 34 34
IIpakTueckue (ceMUHApPCKUE) 0 0
I13, C3)
Jlabopatopssie (JIP) 34 34
CamocrositenbHas padora 76 76
cryaentoB (CPC)
dopma mpomMeRyTOUHOU DK3aMeH 36
aTTeCTalliu B CEMECTpe




Kypcosas pabota (KypcoBoi
npoekT) (KP, KII)

2. IlepeyeHs MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCIHHUILIINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI MPOrpPaMMbl

[Tnanupyemble pe3yJsibTaThl OCBOEHUSI 00pa30BaTEIbHON

[Tnanupyemble pe3yJbTaThl

MPOrPaMMBbl 00yUYeHHMS 110 TUCIUTLTMHE
Kon u NHpukaTopbl JOCTUKEHUS JleCKpuUIITOphI: 3HAHUS, YMEHMUS,
HauMEHOBaHHUE KOMIIeTEHIIMU, (DOPMUPYEMbIE B HAaBBIKU U (WJIA) OIIBIT AeATEIbHOCTU
KOMIIETCHITN paMKax IACHIUTLIMHBI

OIIK-2 OIIK-2.1. 3HaeT cocTaBbl M CBOMCTBA | 3HaTh: KJIacCCU(UKALMIO TOPHBIX
TOPHBIX nopoj, OCHOBHBIE | [TOPO/I, OCHOBHBIE CBOICTBA U
TTOJIOKEHM ST METPOJIOTHH, | mapaMeTpbl TOPHBIX MOPOA
CTaHAApTU3AlMM,  CepTU(]PUKALUU
TOPHOI'O ITPOU3BO/ICTBA. YMeTh: moan30BaThCs
OIIK-2.2. MHcrnosb3yeT OCHOBHBIE | roCcylapCTBEHHBIMM CTaHAApTaMH,
TEXHOJIOTMUA TIOMCKA, PA3BEJKU M | CTPOUTEJIbHBIMU HOPMaMU U
OpraHU3alMi TOPHOTO MPOM3BOACTBA | MpaBUIaMU TIPU UCTIBITAHUU TOPHBIX
B Poccum u 3a pyOexom, craHmapTsl | mopoj
u TV, WUCTOYHUKM TONTyYEHUS
uHpopManmm, MaccMeaurHble U | Biagets: aHannM3oM CBOMCTB U
MYJIbTUMEIUMHBIE TEXHOJIOTUU. MapaMeTpoB TOPHBIX TOPOJA TpU
OIIK-2.3. Brnageer aHAJIN30M | OOOCHOBAHUHU TEXHOJIOTMYECKUX
TOPHOT€0JIOTMYECKUX YCJIOBUM TNIpU | mapameTpoB pa3padoTku
BBIOOpDE  TEXHOJIOTMM  BEJEHUs | MECTOPOXKICHUN
9KCIUIyaTallUOHHOM  pa3BeIKU U
JOOBIYH TBEP/IbIX TTOJIE3HBIX
HCKOIIA€MBbIX.

OIIK-6 OIIK-6.1. 3HaeT npuHIMNHUAIBHBIE | 3HATh: OCOOEHHOCTH (DU3UYECKOTO

0COOEHHOCTH MOJIEJIMPOBAHUS
MaTeMaTU4eCKUX, (PUMUECKUX U
XUMHUYECKUX IPOLIECCOB,

NMpEe€aHa3HAYCHHBIX I KOHKPETHBIX
TEXHOJIOTHIECKUX ITPOLECCOB.

OIIK-6.2. VYmMeer TIIOJb30BATHCA
METOOAMM  OLIEHKA  COCTOSHHUA
TOPHBIX IIOpOA, U YIpaBJIEHUSA

TOPHBIM MACCUBOM TpU J0OBIYE U
niepepadOTKe MOJIE3HBIX
HCKOIIAEMBIX.

OIIK-6.3. Bnageer  HaBBIKAMU
peleHus: MPOU3BOACTBEHHBIX 3a/1a4
yIpaB/IeHUsI CBOWCTBAMM TOPHBIX
NOpPOJI W COCTOSTHHEM MaccuBa B

COCTOSIHUS MAaCCUBOB CKaJIbHBIX,
JTUCTIEPCHBIX U MEpP3JIbIX TOPHBIX
nopoJ

VMeTb: Monb30BaThCsl  METOJAMH
OLICHKH (DU3UYECKOTO COCTOSHUS
TOPHBIX TOpPOA B MaccuBe W
Pa3pyIICHHOM COCTOSTHUM TIPU MX
JoObIYe U epepadoTKe

Bnazners: OCHOBHBIMUM HaBBIKAMM I10
yIpaBJIeHUI0 (PU3NYECKUMU
CBOWCTBaMM FOPHBIX IIOPOJ
UCIIONIB3YSl COBPEMEHHBIE
TEXHOJIOTUU UX Pa3ylPOYHEHUS WIN




npoleccax JA00bUM U MepepabOTKU
NIOJIE3HBIX MCKOIAEMbIX Ha OCHOBE
BHEJIPEHUS1 COBPEMEHHBIX

IMOBBIIIECHUS ITPOYHOCTH

TEXHOJIOTUH.

IK-3 [1IK-3.1. 3HaeT TeXHUKY U 3HaTh: CTaHJAPTHBIE KOMITBIOTEPHBIE
TEXHOJIOTHIO MPOBEICHUS | MIPOrpaMMBbl ¥ AaHATUTHUECKUE
MPOEKTUPOBAHMS TEXHOJIOTUYECKUX | METOJUKM  pacueTa MapamMeTpoB
MPOLIECCOB, TEXHOJIOTUYECKUE | TOPHBIX MOPOJ
KOMIUIEKCBI,

UCIIOJIb3yeMble Ha MPOU3BOJCTBE, B | YMeTh: aHAIM3UPOBATh U 0000IIAThH
YACTHOCTH CUCTEMBI JUCTIETYEPCKOTO | OIBIT pa3padOTKH
yIpaBJieHusl, MPOMBIIIJICHHOTO | TEXHUYECKUX U TEXHOJOTUUYECKUX
KOHTpPOJII W T.J., CTaHAApPTHBIE | IPOEKTOB B YCIOBHUSIX OOpAIEHHS C
KOMIIBIOTEpHBIE  TIPOTPaMMbl  JJIs | TOPHBIMU TTOPOJAMU C KOHKPETHBIMU
pacyeta TEXHUYECKUX CPEACTB U | (PU3MKO-MEXaHUYECKUMU
TEXHOJOTMUECKUX PEIICHU. CBOMCTBAMU
[IK-3.2. VYmMmeer aHanu3upoBaTh U
00001IaTh ONBIT Pa3padOTKU Bnanets: HaBbIKaMU
TEXHUYECKUX U TEXHOJOTMUYECKUX MPOEKTUPOBAHUS OT/AEIbHBIX
MIPOEKTOB, UCTOJIb30BaTh | pa3aenoB TEXHUYECKUX U
CTaHAApTHbIE MpPOrpaMMHbIE | TEXHOJIOTMUYECKUX ITPOEKTOB Ha
CpeAcTBa TMpU MPOEKTUPOBAHUM | OCHOBE M3BECTHBIX CBOWCTB U
MPOM3BOJICTBEHHBIX U napaMeTpoB FOPHBIX IOPOL
TEXHOJIOTUYECKUX  TPOLIECCOB B
TOPHOM OTPACIIH.
[IK-3.3. Bnaneer HaBbIKaMU
MPOEKTUPOBAHUS OTJIEJIbHbIX
pasnenoB TEXHUYECKUX "
TEXHOJIOTMYECKUX MTPOEKTOB.
3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeqan! quCOUILINHBI H BHABI 3 aHATHH
3.1 CTpykTypa AUCHMIIMHBI JJIs1 0UYHO (hopMBI 00yUeHUSs
Moayns | Homep |HaumeHnoBanue Tembl pazaena Bcero | Aymutopus | C
pazznena paszmena YacoB | e 3aHATUs P
C
JU |11 | JI
K |3 [P
(C
3)
1 1.1 OcHOBHbIE MuHepaJbl, TOpHBIE 36 8 10 |8 [20
TIOHSITUS MOPOJIH U MACCUBHI
(1076371978 TOpHBIX IopoA. PU3MKo-
TOPHBIX TTOPOJT | TEXHUUYECKUE CBOICTBA




TOPHBIX MOPO/I.
Knaccudukanus nopoa
1o (PU3NYECKUM
CBOMCTBaM.
1.2 Mexanuveckue | YOpyrue v mjiacTU4ecKue 50 8 14 |28
CBOIICTBA CBOICTBA, MPOYHOCTh
TOPHBIX MTOPOJL TOPHBIX MTOPO/I.
u MaccuBoB  |[loBeneHue ropHbIx Moposa
noJ, IeficTBUEM
MEXaHUYECKUX Harpy3okK.
["'opHO-TeXHOIOTYECKUE
CBOICTBA FOPHBIX MOPOA.
1.3 TernoBsie OcHOBHbIE TEIJIOBbIE 8 4 0| 4
CBOWCTBA CBOICTBA FTOPHBIX MOPOJ.
ropHbix nopoa  |IloBeneHue ropHeix mopo
Y MacCHUBOB. MpU AEUCTBUU TETIOBOTO
oJIsl.
1.4 DJIeKTPUYECKU OcHoBHbBIE 8 2 2 |4
€ Y MarHUTHbIE 3JIeKTPUYECKUe,
CBOICTBA MarHuTHBIE U
TOPHBIX MOPOJT | paJualiMOHHbIe CBOWCTBA
Y MacCCHUBOB. TOPHBIX TTOPO/I
1.5 ['uppaBinueck XapakTepuCcTUKa 14 2 4 | 8
v CBOWCTBA | rMApaBIMYECKUX CBOICTB
TOPHBIX MOPO/I. TOPHBIX MTOPO/I.
1.6 dusuko- Crpoenue u coctaB 24 6 6 |12
TEXHUYECKHUE MOPOJIHBIX MacCHUBOB,
CBOMCTBA OCHOBHbBIE CBOMCTBA
TOPHBIX TTOPOL Crpoenue, cocTaB u
B MAacCUBe. CBOWCTBA Pa3pbIXJIEHHBIX
Y MEP3JIbIX IOPOJI B
MaccuBe.
1.7 dusnyeckue [Ipoueccsl nOAroToBKM 4 4 0 0
MPOILIECCHI MaCCHUBOB TOPHBIX TTOPO/T
TOPHOTO K BbleMKke. OOoraiiieHue
MIPOU3BOJICTBA. | MOJIE3HBIX UCKOMAEMbIX U
re0TeXHOJIOTUsl.
Uroro 144 34 34 |76
3.2. Conep:xkanue pa3jaesoB JUCHHUILIMHBI
3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax
| Mopynb | Howmep | Tema Copepxanue TpynoemMKocTb



pa3aeiia

(B yacax)

1.1

Munepaitsl,
TOPHBIE
IIOPOJABI U
MACCHBBI

TOPHBIX ITOPOA.

[MoHsATHE O MUHEpAIaX W TOPHBIX
Mopojiax Kak 0ObeKTaX TOPHOTO
npon3BoacTBa. OCHOBHbIC TIOHSATHUS U
orpeesieHnst (PU3UKU TOPHBIX TIOPO/I.
CoBpeMeHHBIE MTPE/ICTABICHUSI O
CTPOEHUN OOBEKTOB MCCIIEIOBAHUS B
(pu3uKe ropHeIX MOPOL.
Knaccudukanus gpaktopos,
00YCJIOBIMBAIOIIUX TIOBEJCHUE U
M3MEHEHUsI CBOMCTB TOPOJI B IPOIeccax
TOpHO# TexHoJorun. Pusnyeckue u
BeliecTBeHHbIe nouis. [ToHsATHE O
(puzmMYecKuX mporeccax B TOPHbIX
nopojax.

2

1.1

PU3NKO-
TEXHUYECKUE
CBOMCTBa
TOPHBIX MTOPOJL

[TonsiTue o pu3myeckux mnporeccax B
ropssix nopoaax. Ilonsarue o
(pm3nueckux cBOMCTBaX,
TOPHOTEXHOJIOTMYECKUX MapaMeTpax.
DUBMKO-TEXHUYECKHE TapaMeTPhl
rOpHBIX 1Opo1. OCHOBHbIE TEPMUHBI U
onpeaesnenus. [IpueMsl onvcanus u
KOJIMYECTBEHHAsl XapaKTepUCTUKA
COCTaBa U CTPOEHUSI TOPHBIX MOPO/I.
MHoroo0pasue roOpHbIX MOPO/I.
KonuuectBeHHble XapaKTEPUCTUKU
cocraBa. HeoqHOpOIHOCTB CTpOeHMA
TOPHBIX NMOPO/1. XapaKTepUCTHKA
3JIEMEHTOB CTPOEHUsI TOPHBIX MOPO/I.
Tekctypa ropusix mopo. CTpykTypa
ropseix nopoz. Kpucramnorpapuueckas
TeKCTypa. [ eTeporeHHOCTh TOPHBIX
opoJ,

1.1

Knaccudukarm
s IOPOJ1 TIO

(puznyecknm
CBOMCTBaM

Merto/ibl KOJTMYECTBEHHOTO OIUCAHUS
CTPOEHHUSI TOPHBIX MOPOL.
CraTrcTiyecKre MeTo bl OTMCaHUS
cTpoeHus nopof. JledeKTHOCTh TOpHBIX
nopof. [ToHsiTHe 0 npenCcTaBUTENbHOM
o0beMe FOpPHON OPO/IBL.
Pa3zHOypOBHEBBIE MOJICIIbHBIE
IIPEJCTaBJIEHNS TOPHOM MOPOJBI.
Kinaccudukanms pusnko-TexHn4eckux
cBOICTB nopoA. bazoBeie puznko-
TEXHUYECKUE MapaMeTPHl.

1.2

Yupyrue u
IUIACTUYECKUE

[110THOCTHBIE CBOMCTBA TOPHBIX MOPO/I.
MexaHnueckre CBOMCTBAa TOPHBIX MOPOA




TOPHBIX MOPO.

CBOICTBA,
MPOYHOCTh

pasau4Horo crpoenusi. OTHOPOAHbIE U
HEOJTHOPO/IHBIC TI0JISI HAMIPSIKEHUN, 1

nopoj. Pusnyeckas Npupojaa yrnpyroro
NIOBEJEHUS NTOPOJ. YIIpyrue CBOWCTBA

iactuaHocty. [Tnactuyeckue cBoricTBa

JJIMTEJIbHBIX HAI'PY30K. Peonornueckue

U MaccuBOB. HanpsbkeHus u
nedopmaii B TOpHBIX MOPOJax

gedopManuil. Ypyrocts ropHbIX

rOpHBIX NIopoA. BimsiHue cocraBa u
CTPOEHMS IOPOJI HA UX YIIpYyIrue
cBoricTBa. [11acTH4HOCTh TOPHBIX
nopoa. Pusnueckas npupoja

ropHsix nopof. [loBegeHue ropHeix
MOPOJ, MPY I€NCTBUM JJIUTEIIbHBIX
Harpy3ok. MexaHu3Mbl U3MEHEHHU S
COCTOSIHUS TTOPOJL IIPY IEUCTBUA

CBOWCTBA FOPHBIX MOPOI.
Pacrnipoctpanenue u norsouiexnue
YIPYIUX BOJIH B TOPHBIX OPOJAX.

AKyCTMYECKHE CBOMCTBA TOPHBIX
nopoz. IIpoYHOCTh TOPHBIX MOPOL.
Pusnueckue Teopum MPOYHOCTH MOPOL.
[TpoyHOCTHBIE CBOMICTBA TOPHBIX MOPO/I.

1.2

IToBenenue
TOPHBIX MTOPOJT
o[, AEVUCTBUEM
MEXAHUYECKUX
Harpy30K.

Bupl MeXaHIMUECKOTO BO3JCHUCTBHS.
CraTrueckue v JUHAMUYeCKUe
Harpy3ku. OObeMHbIE U JIOKAJIbHBIE
Harpy3ku. KonnuectBeHHbIe
napameTpbl. BimsiHue cocraBa u
CTpPOEHUs TIOPOJ] HA YIIPYTUE U
TUIACTUYECKHE CBOMCTBA. Bimsiaue

COCTaBa U CTPOEHHUs MOPOJ Ha
MIPOYHOCTHBIE CBOWCTBA. BrimsiHue
COCTaBa U CTPOEHUS Ha aKyCTUYECKUe
CBOMCTBA TOPHBIX TTOPO/I.

1.2

I'opHo-TEXHON
Orm4yecKue
CBOIICTBA
TOPHBIX IIOPOI.

["'opHO-TEXHOIOrMYECKHE CBONCTBA
ropHbIX mopof. Kpernocts, XpynkocTb,
IUIACTUYHOCTb, TBEPIOCTb, BSI3KOCTD,
JIpOOUMOCTh U AOPa3UBHOCTH TOPHBIX
nopoJi. Metop! onpeaeneHus.
B3anmocB3b ¢ puznyecKUMU
CBOMCTBaMHU.

1.3

OcHOBHBIE
TEIJIOBLIE
CBOHCTBa
TOPHBIX TTOPOJI

TenoBble CBOMCTBA TOPHBIX MOPOA U
MAacCUBOB. TemIoeMKOCTb MOPO/I.
TernnonpoBoAHOCTH 1
TEMIIEPATYPOIPOBOAHOCTD MTOPOI.
TerioBoe paciivpeHue.




1.3

IloBenenue
TOPHBIX TTOPOJI
MIpU JENCTBUU

[ToBeneHye TOPHBIX MOPOJI IPU
JIEUCTBUM TEIUIOBOIO MOJIS.
Pacnipoctpanenue v HaKOIUIEHUE Teria

TETJIOBOTO HEOJIHOPOHON TOPHOM MOPOIOM.
OJIS. BnusiHre MuHepaIbHOTO cocTaBa U
MMOPUCTOCTH.
1.4 DIEKTPUIECKU | DIEKTpUUECKre U MarHUTHBIE CBOMCTBA
€ M MarHuTHbIE | TOPHBIX MOPOJ U MaccuBOB. [loBeneHue
CBOICTBA TOPHBIX TTOPOJI TIPH IEHCTBUM
TOPHBIX MTOPOJL 9JIEKTPOMArHUTHOTO MO, Bupt
Y MacCHUBOB. 9JIEKTPUYECKON MOISIPU3ALIMN TOPHBIX
nopof. OcoOble cyyau MospU3aAIUN
1opoJ U MUHepasoB. [JuanekTpuueckas
MPOHUIIAEMOCTb TOPHBIX MOPO/I.
MarsuTtHble CBOMCTBA TOPHBIX MOPO/I.
KonuuectBeHnHble napameTtpsl. BivsiHue
COCTaBa U CTPOEHUsI OO Ha
MarHuTHble CBoicTBa. EcTecTBeHHas
PaIMOAKTUBHOCTh TOPHBIX U MOBE/IEHUE
TOPHBIX MTOPOJ TIPY IEACTBUN
MOHU3UPYIOIIUX U3TyYEeHUH.
1.5 XapakTepuctu DJIEMEHTHI CTATUKH U AUHAMUKU
Ka rUIpaBivye | *KUIKOCTEH U ra30B B TOPHBIX MOPOJAX.
CKHMX CBOWCTB CoaepxaHue KUAKOCTEN U ra30B B
TOPHBIX MTOPO/I. ropHbix nopojax. [lepemernenve
KHUJKOCTEH U ra3oB B MOPOJAX.
I'uaporazoarHammuyeckye cCBOMCTBA
ropHbix nopoj. KonuuectBeHHbie
napameTpsl. MeTobl UX OIpeieeHUsI.
BnusHue cTpoenust nopo Ha
TUPOra30/IMHAMUYECKUE CBOMCTBA.
1.6 Crpoenue u OcHOBHBIE OCOOEHHOCTH CTPOCHUS U
COCTaB COCTaBa FOPHBIX MOPOJI B MACCHUBE.
TIOPOTHBIX [ToHsATHE O CTPYKTYPHOM COCTOSIHUU
MaCCHBOB, TOPHBIX MOpoJI. PU3NYECKOE COCTOSIHUE
OCHOBHBIC TOPHBIX TIOPOJI B MAaCCHUBE.
CBONCTBA.
1.6 Crpoenue, [ToBeaeHUe PHIXJIBIX TOPHBIX MTOPOJ, MO/
COCTaB U nercTBreM (pU3MIECKUX TOJIEH.
CBOIICTBA Knaccudukanms peIxJibIX TOPHBIX
paspbIxjieHHbIX | mopoa. PakTopsl, 00yCIOBIMBAIOIIHE
Y Mep3JIBIX XapakTep pa3pbIXJIEHUs TOPOJI.
nopoJ B Kiaccudukanus mep3isix Mopo/.
MACCHBE. KpuoctpykTypa ropHsix nopoJ.
MopO30CTOUKOCTb.
1.7 [Ipoueccot CymHocTb 1 Ki1accupukanus




MOJrOTOBKH (puzmUeckux MporeccoB ropHOro
MacCHBOB npousBojicTBa. [IpuHIIUTIBI
TOPHBIX MTOPOJT kyaccugukanum pu3nIecKux
K BBIEMKE MPOLIECCOB TOPHOTO MPOU3BO/ICTBA.
BriusHre n3MEeHYMBOCTH CBOMCTB MOPOJ
Ha 3(PPEKTUBHOCTH (PUBNYECKUX
MPOLIECCOB TOPHOTO MPOU3BOJICTBA.
Ocyenue, pa3ynpoyHeHre MacCUBOB.
PazpyiiieHrie ropHbIX OPO/I.
1.7 OboramieHue [Tporecchl oOoraieHust moIe3HbIX 2
MOJIE3HBIX UCKOMaeMbIX. BrieMKa, MexaHnueckoe
HCKOIAeMbIX U OTJIeJIeHHUE TTOPOJl OT MACCHUBA,
re0TeXHOJIOT sl 9KCcKaBUpyeMocTh. [Iporiecch
BTOPUYHOTO MEXaHUYECKOTO IPOOJIeHHMS
nopop B 3a00e. [Iporiecch ApodieHus u
M3MeJIbYEHUS MTOJIE3HOTO UCKOMaeMOro
B IpoOMIIKax ¥ MesbHHIaX. [Iporieccht
MepeMEIlEHUs TOPHBIX MOPO/.
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
3.2.3. JlabopaTopHble 3aHATHSA, COJIEePKaHNE H 00beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
pasnena (B yacax)
1 1.1 dusuko- Ornpenenenyie MIOTHOCTHBIX 8
TEXHUYECKHUE NapaMeTpoB FOPHBIX MOPO/I.
CBOWCTBA OnpeneneHrie napaMeTpoB BIAXKHOCTU
TOPHBIX MTOPOJL TOPHBIX TTOPO/I.
1.2 Yupyrue u Onpenenenue npeaeaa NpOYHOCTH 8
TUIACTUYECKUE TOPHOI MOPOJIBI MPU OAHOOCHOM
CBOICTBA, ckarun. OnpeneseHue npejaesna
MPOYHOCTh MIPOYHOCTU TOPHOU MOPOIBI PU
TOPHBIX TIOPO/I | oMHOOCHOM pacTsikeHuu. OrpeesieHue
rpe/esia MpOYHOCTH TOPHOM MOPO/IBI
npu casure. OnpeneneHue
AKyCTUYECKUX U YIIPYTUX CBOMCTB
TOPHBIX TTOPO/I.
1.2 IToBenenue Onpenenenve nedopMaMOHHBIX 2

TOPHBIX [TOPOJL

XapaKTCPUCTUK CKAJIbHbIX TOPHBIX




N0J, JEUCTBUEM opoz
MeXaHUIEeCKUX
Harpy3ok
1.2 I'opHO-TexHON OrnipesieneHrie JUHAMUYECKOU 4
OrMYecKHe IIPOYHOCTU TOPHOM NMOPObI METOIOM
CBOWCTBa ToueHus. OnpeseneHue ApoOUMOCTH
TOPHBIX NOPOJ TOPHBIX NTOPOJ
1.4 Anektpuyecku | Onpenenenve yaenbHou 3pPpeKTUBHON 2
€ YU MarHUTHbIE AKTUBHOCTH €CTECTBEHHBIX
CBOMCTBa PaJMOHYKJINOB.
TOPHBIX TOPOJT
Y MacCCHBOB.
1.5 XapakTepuctu Onpeznenenne koapduumeHrTa 4
Ka TU/IpaBJye (punbTpauK rOpHBIX MOPOI.
CKHX CBOWCTB
TOPHBIX TTOPO/I.
1.6 CrpoeHnue u Ornpenenenre yria eCTECTBEHHOTO 2
COCTaB OTKOCa MacCHBa JAUCIIEPCHBIX TOPHBIX
HOPOJHBIX HOPOI.
MacCCHBOB,
OCHOBHBIE
CBOWCTBA.
1.6 Crpoenue, OripesienieHre rpaHyJIOMETPUUECKOTO 4
COCTaB U COCTaBa JIUCIIEPCHBIX TOPHBIX OPOJI.
CBOWCTBA OnpeneneHrie MOPO30CTOMKOCTH
Pa3pBIXJIEHHbIX TOPHBIX MOPOJ.
Y MEpP3JIbIX
1opoj B
MAacCHUBE.

3.3. Coep:xanne MaTepnajIoB, BLIHOCHMbIX HA CAMOCTOSITEJbLHOE H3yUeHHe

Monyns | Homep | CopepxaHue MaTepualios, Bugpl camocTosiTesbHOM TpyaoeMKocTh
pazgena BBIHOCMMOTI'O Ha JIeATEeIbHOCTH (B yacax)
CaMOCTOSITEIbHOE
A3y4YEeHUE
1 1.1 [TonsTre 0 MuHEpanax u CocrapiieHre OOPHOTO 2

TOPHBIX MOPOJIaX KaK
00BEKTaX TOPHOTO
MIPOU3BOJICTBA.
Knaccudpukarus
(paxTOpOB,
00YCJTIOBTMBAIOIINX
MOBeICHUE U U3MECHEHHU S
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KOHCIICKTA.




CBOIICTB MOPOJ B
MpoIIeCcax TOPHON

1 BEICCTBEHHBIC I10JIA
XapaKTECPpUCTHUKA.

TeXHOJIOrUH. PU3nyecKue

1.1

[MonsTre o puznIecKux
Tpolieccax B TOPHBIX
nopogax. [lonarue o

(pm3nueckux cBOMCTBAX,

TOPHO-TEXHOJIOTHUECKUX

rnapameTpax.
OUBNKOTEXHUUECKHUE

TekcTypa ropHbIX OPOI.
CTpyKTypa ropHbIX OPO/.
Kpucramnorpaguyeckas
Tekcrypa. [ledpexktHoCcTh
ropHbIx nopof. I[ousrue o
MPEACTABUTEILHOM 00BbeMe
TOPHOM NOPOJIBL.
Knaccudpukarus
(pUBHKOTEXHUUYECKUX
CBOWCTB TTOPO/I.

napaMeTpbl TOPHBIX MTOPO/I.

CocraBieHre OIIOPHOTO

KoHcriekTa. OO0paboTKa

aHAJIM3 MOJTyYeHHbBIX
JaHHBIX.

1.2

MexaHnnueckue CBOMCTBa
TOPHBIX [TOPOJI U MACCUBOB.
Hanpsaxenus u
nedopmalv B TOpHBIX
MOpOJax pa3InYHOIo

CTpPOEHMA. YIIPYrOCTh
TOPHBIX [TOPOJ. YTIpyrue
CBOICTBA FOPHBIX MOPO/.

Biusanue cocraBa
CTPOEHUs MOPOJ] Ha KX
yIIpYI'ie CBOWCTBA.
[InacTMyHOCTL TOPHBIX
nopon. [Inacruyeckue
CBOICTBA FOPHBIX MOPOZ.
IToBeneHne ropHBIX IOPOLL
IIpU ACUCTBUM JJIUTEJIbHbBIX
Harpysok. Peosornueckue
CBOICTBA FOPHBIX MOPOZ.
AKyCTMYECKHE CBOMCTBA
TOPHBIX MTOPO.
Pusnueckue reopun
IIPOYHOCTHU MOPOJ,.
[TpoyHOCTHBIE CBOMCTBA
TOPHBIX MTOPO.

CocraBiieHre OIOPHOTO
KoHcriekTa O0paboTka u
aHAJIN3 TIOJTyYeHHbIX
JTaHHBIX.
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1.2

Bunapl MexaHHMYECKOro
BO3JIEHCTBHSL.
CraTtndeckue u
IVUHAMWYECKHUE HAarPy3KH.
OObeMHBIE U JIOKAJIbHBIE
Harpy3KH.
KonanuectBeHHbIE
napameTpsl. BiusgHue
COCTaBa U CTPOEHUS IOPOJ]
Ha yTIpyrue u
IJIACTUYECKUE CBOICTBA.
Bnusaue coctasa u
CTpOEHUs IOPO]] Ha
MIPOYHOCTHBIE CBOMCTBA.
Bnusanue cocraBa u
CTPOEHUSI HA aKyCTUUYECKUE

CBOICTBA FTOPHBIX MOPO/.

CocraBieHre OMOpHOTo
KoHcriekTa O0paboTka u
AHAJTM3 TIOJTyYeHHbIX
JaQHHBIX.

1.3

TennoBrie cBOMCTBa
TOPHBIX TTOPOJ ¥ MACCHBOB.
TernoeMKoCTh MOPO/I.
TernnonpoBOgHOCTD U
TEMIIEPATY PO POBOAHOCTD
nopoj. TeruioBoe
paciipeHue.

CocraBiecHue OIIOPHOI'O
KOHCIICKTa

1.3

[ToBenenue ropHsix OPos
IIPU AEVUCTBUM TETLIOBOTO
nosi. Pacipocrpanenue u
HaKOIUIEHHE TeIlla
HEOJHOPOAHOIN FOPHON
nopojaou. BiusHue
MHUHEPaJIbHOIO COCTaBa U
IIOPUCTOCTH.

CocraBiieHre OropHOro
KOHCIIEKTa.

1.4

DJIEKTPUYECKUE U
MarHuTHBIE CBOMCTBA
TOPHBIX MOPO/I, U
MacCHUBOB. Bubt
3JIEKTPUYECKOU
MOJISIPU3AIIMK TOPHBIX
nopof. Iusnektpuyeckas
MIPOHUIIAEMOCTb TOPHBIX
nopoJi. MarHuTHble
CBOICTBA FOPHBIX MOPO/I.
Bnusanue cocraBa u
CTPOEHHM S TIOPOJI Ha
MAarHUTHBIE CBOKCTBA.
EcrectBennas
PaIMOaKTUBHOCTh TOPHBIX
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CocraBieHre OIIOPHOTo
KoHcrekTa O0paboTka u
AHAJTN3 TOJTyYeHHbIX
JaQHHBIX.




¥ TTOBEJICHUE TOPHBIX
NOpoJ, pY IENCTBUN

MOHU3UPYIOLINX
U3JTyYEeHUH.
1.5 Copepxanue XUIKOCTEN U CocrapieHre OMOpPHOTO
ra3oB B FOPHBIX OPO/AX. KoHcriekTa O6paboTka u
[Tepemeienue xugKocTen aHAJIU3 MOJyYEHHbIX
¥ ra3oB B NIOpOax. JaHHbIX.
['mpporazonuHamMuyeckue
CBOWCTBA FOPHBIX MOPO/I,.
Biusinue crpoenus nopoj
Ha
T'UAPOra30AMHAMUYECKUE
CBOIICTBA.
1.6 OcHOBHBIE OCOOEHHOCTH CocraBiieHre OropHOro
CTPOEHHUS U coCcTaBa KoHcrnekTa O6paboTKa u
TOPHLIX ITOPOA B MaCCUBE. AHAJIN3 IIOJTYYCHHbIX
[ToHsATHE O CTPYKTYpHOM JAHHBIX.
COCTOSIHUM T'OPHBIX ITOPOJ.
duznyeckoe cocTosiHUE
TOPHBIX IOPOJ] B MAaCCHBE.
1.6 [ToBenenne poIxJbIX CocrasieHre onopHoro

TOPHBIX TOPOJI TIOJT
nencTereM (hU3MIeCKUX
nosier. Knaccudukanms
PBIXJIBIX TOPHBIX TTOPOI.
PaxTopsl,
00yCJIOBIMBAIOIIITE
XapakTep pa3pbIXJIEHUs
nopoj. Knaccudukarms
MEp3JIbIX MTOPOA.
Kpuocrpykrypa ropssix
nopoa. Mopo30CTONKOCTb.

KoHcnekta O6pabdoTKa u
aHaJIN3 MOJTyYEHHBIX
JAHHBIX.

4. ®oHI OLIEHOYHBIX CPE/ICTB /IJIsI IPOBeIeHUs TEeKYIeH H MPOMe KyTOUYHOM
aTTecTaluu 00y4aKIUXCS M0 AU CIHIIIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCraguu 110 HUTOI'aM
OCBOCHUSA NJUCHUIUIVHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOMMUecKoe 1 HH(OpMaANIOHHOE O0ecneyeHne JHCIUIIHHbI

5.1. OcHoBHas Jureparypa

13


http://work.zabgu.ru/fos/14/14.2/2021/%D0%A4%D0%9E%D0%A1%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B3%D0%BE%D1%80%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D1%80%D0%BE%D0%B4.pdf

5.1.1. IleuaTHble U3 JaHUA
1. ®usuka ropaeix nopoj. JlabopaTopHBIil MpakTUKYM : ydeOHoe mocodue / 3abaiikaibCKUi
rOCyJapCTBEHHBI yHUBepcHTeT ; coctaButenn A.A. fAxumos, ['.I1. Cumoposa. - Yura : 3a0l'Y,
2022.- 196 c.
2. babemno B.A. JlaGopaTOpHBII MPaKTUKyM MO AWUCIMIUIMHAM «MeXxaHuKa TpyHTOB' M
"T'eomexanuka". Yura: 3a0I'Y, 2016. - 112 c.
5.1.2. U3panua n3 DBC
1. bopm-Komnanuen B.U. [IpakTiuyeckas MexaHuka ropaslx nopoa. M: I'opHas kawura, 2013
5.2. JlonoHUTeEJIbHAS JUTEpaTypa
5.2.1. IleyaTHBIE N3 JaAHUA
1. Banenkosa, A.Il. OcHOBHI pa3BenouHOU reodusuku: yueo. nocooue. Y. 1 - Yura : Yutl'Y,
2009. - 151 c.
2. KpiokoB I'.M. ®usuka pa3pyieHus TOpHbIX OpoJ p1 OypeHUr 1 B3pbIBaHUM : yuyeOHUK. T.1.
- M: T opnas kuura, 2006.- 330 c.
5.2.2. Uzpgannsa u3 9BbC

1. Hupens C.B. I'panyiomeTpuyeckuii cocTaB, CABUIOBAsl MPOYHOCTh Pa3pYIIEHHBIX T'OPHBIX
NOpPOJ, U MX BJIMSAHHUE HA YCTOMYMBOCTD OTBaNOB. M: I'opHas kuura, 2013.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI

HazBaHue Cchutka

DIeKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com/
«M3paTenbpcTBO «JIaHb».

DK TPOHHO-ONOIMOTEUHAS cucrema | https://www.studentlibrary.ru/
«KoHcyIbTaHT CcTyJeHTa»

DNeKTPOHHO-OMOIMOTEUHAS cucrema | http://www.trmost.com/tm-main.shtml?lib
«Tpoutikui moct»

Hayunas 3JIEKTPOHHAs oubmioreka | https://ya.ru
eLIBRARY.RU

6. [lepeyeHs NpoOrpaMMHOro odecnevdeHust
[TporpammHoe obecnieuenue odmero HazHaueHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

[IporpamMmmHoOe obecrieueHre CrenuaibHOr0 Ha3HAUSHUS:
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1) Autodesk AutoCad 2015
2) Mathematica Standart Version Education

3) Ackon Kommnac-3D LT

7. MaTepHajbHO-TEXHNYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmeHoBaHMe IOMENIeHHH /151 TPOBEACHHUS
yueOHBIX 3aHATUN W U1 CaMOCTOSTENILHOM
padoThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHeNNAIbHBIX TIOMEIIEHUH 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENIbHOU PadoThI

VyeOHble  ayAUTOpPUM  JUISL  TPOBEICHUS
3aHATAN JIEKIIMOHHOI'O THUITA
V4yeOHBIE  ayaWTOpWUU  JUISI  TIPOBECHUS

Ja00PaTOPHBIX 3aHATHIA

V4eOHble ayauTOpUM [AJIsi TPOMEXKYTOUHOM
aTTecTalyu

CocrtaB 060py10BaHNSI ¥ TEXHUYECKUX CPEICTB
oOy4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKpErIEeHHOW pacluCcaHueM Mo (pakynIbTeTy

VueOHble aymuropud ISl TIPOBEICHUS
I'PYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALUI

CocrtaB 060py10BaHNsI ¥ TEXHUYECKUX CPECTB
oO0y4yeHHs] yKa3aH B TaclopTe ayIuTOpPUH,
3aKperIeHHOW paclucaHueM Mo Kadeape

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUus1 JUCIUILINHBI

HJ’IH S(I)q)eKTI/IBHOFO OCBOCHUA MaTe€pHradia JUCHTUITJIMHBI HCO6X0,I[I/IMLIM ABJIACTCA BBIIIOJIHEHUEC

CIIEAYIOIIUX TPeOOBAHUI:

- 00s13aTEIbHOE IIOCEMEHUE BCEX JICKIIMOHHBIX 1 J'Ia60paTOprIX 3aHHTI/II71, CHOCO6CTBYIOIJ_[CC

CHCTEMHOMY OBJIaJICHHIO MaTepUaJIOM Kypca;

- BCE€ BOITPOCHI COOTBETCTBYIOIINUX PA3ACJIOB U TEM I10 JUCHUILINHE HCO6XOILI/IMO q)HKCI/IPOBaTb (Ha

TMOOBIX HOCUTENSIX MH(MOPMAIHN);

- 00s13aTeNIbHOE BHITIOJTHEHHUE 3aJaHUI SIBJISIETCS] BAXKHEHIITUM TPeOOBAHUEM U YCIIOBUEM
(popMupOBaHMS LIEJIOCTHOTO ¥ CUCTEMHOTO 3HAHUS IO AUCLIUILIMHE;

- 00s13aTeJILHOCTD JIMYHOM aKTUBHOCTH Ka’K/I0TO CTY/IEHTA HA BCEX 3aHATHUSX MO JUCLUIUIMHE;

- B CJTy4Yasix HesICHOCTU KaKMX-JIMOO BOIIPOCOB, 0OCYKJAeMbIX Ha 3aHSTUSIX, HEOOXOAUMO 3a/1aTh
COOTBETCTBYIOIIHE BOMPOCHI IIPENOaBaTeio, a He OCTABJIATh UX HETIOHATHIMU;

- B ClIy4asix MPOMYCKOB 3aHSATUH MO YBAKUTEIbHBIM ITPUYUHAM CTYACHTAM IPEI0CTaBIISIETCS
MIPaBO MOATOTOBKY U MPEJCTABJICHUS 33/IaHUI K OTBETOB Ha BOIIPOCH M3YYEHHOT0 MaTepuaa, C
pacyeToM Ha MOMOILIb IIPENojaBaTesis B €ro yCBOCHUH;

- B CJIyYasixX MPOITYCKOB 0e3 YBKHUTEILHON MPUUYMHBI CTYACHT 00s13aH CAMOCTOSITEIbHO U3YYHTh

COOTBETCTBYIOLIIUI MaTepua;

- HEOOXO/IMMBIM YCJIOBUEM $IBJISIETCS] CAMOCTOSITE/IbHOCTh M MUHULIMATUBHOCTD CTYJJEHTOB IIPU
KOHTpoJie Habopa 0a/uIoB MO JUCLMIUIMHE [UIs YCIEIHOTO IPOX0sK/ACHN S IIPOMEKYTOUHOM

aTTecrauu.

Meroanyeckue ykazaHusi o0ydaoieMycs 1Mo opopMIEHHUIO JTa00PaTOpHOM padOThI

CocraB 3a1aHuil 1151 TaOOPATOPHON pabOThI CITTAHMPOBAH C PACUYETOM, YTOOBI 38 OTBEICHHOE
BpEMsA OHH MOTJIN 6bITI) BBIIIOJTHEHBI KAYECTBEHHO 6OJIBH_II/IHCTBOM CTYJCHTOB.

OlLIeHKY 32 BBIMOJHEHHE JIJAOOPATOPHBIX PA0OT YUUTHIBAIOTCS KaK MOKA3aTe M TeKyIen
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yCIIEBaEMOCTH CTYJCHTOB.

Ot4er 1o 1abopaTopHON padoTe TOJIKEH COIePKaTh:

- TUTYJIbHBIN JIUCT;

- UICXO/IHBIE JAHHBIE JTA0OPATOPHOU PadOTHI;

- TIOCJIE/IOBATEILHOCTD BBITTOJTHEHU S,

- BBIBO/JIBI.

CTy/ieHThI, BHIIOJIHUBIIHIE JTa00OPATOPHYIO pabOTy, COCTABIISIOT OTYET, MPEACTABIISIOT €ro
NpernojaBaTesIio | 3allMIIaioT.

[pernonaBarelib OIIEHUBAET OTYET MO0 KOHKPETHOM padoTe KaK «3a4eT», «HEe 3a4eT».

CTy/eHT, OTCYTCTBOBABIIMI Ha 3aHATHH, BBIIOJIHSET 3a/IlaHHE CAMOCTOATENILHO, KOHCYJIbTUPYETCS
y TIpernoaBaTelis.

CTy/ieHT, BBITIOJIHUBIIUI BCe JTaOopaTOpHbIE 3aaHus, MPEICTABUBIINA OTYETHI U MOy YHBIINHA
TIOJIOXKUTEJIbHBIE OLIEHKH, JOMYCKAaeTCs JI0 9K3aMeHa T0 JAUCIUTUINHE.

Meroauueckre yKa3aHusi 00ydaroIieMycs 1o CaMOCTOATENIbHOM padoTe

CamocTosiTesibHast padoTa CTYIEHTOB MPEe/IoJiaraer:

- CAaMOCTOSITEJIbHBIN TIOUCK, 00pabOTKY (aHAIN3, CUHTE3, 0000IIECHHEe U CUCTeMAaTU3AIHIO),
aJIanTaIuo He0OXOUMMOM IO IMCIUIUTMHE UH(POPMAIIUH;

- 00paOOTKY JIaHHBIX, TOJTyYEeHHBIX B pe3yJIbTaTe BHIOJHEHUs JJA00paTOPHOHN pabOThI, aHATN3
pe3yJIbTaTOB M HAIMCaHUE OTYETa 10 JJabopaTopHOU padoTe;

- U3yUYCHUE M YCBOEHHE TEOPETUYECKOTO MaTepraJia, MPeCTaBIeHHOrO Ha JICKIIMOHHBIX 3aHATHSIX
Y B COOTBETCTBYIOIIMX JIMTEPATYPHBIX KICTOYHUKAX (PEKOMEHIyeMasi OCHOBHAS M JJOTIOTHUTE IbHAS
JuTeparypa);

- CAMOCTOSITEJIbHOE M3Y4YeHHe OT/IEIbHBIX BOITPOCOB Kypca.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Anekcent AsiekceeBrY JKUMOB

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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