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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
«O6mas reojorusi», «MaTtepuajoBeieHue» W HMMeeT JOCTaTOYHO IUIOTHYIO COfepKaTesbHO-
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
AyIUTOpHbBIE 3aHATHUS, B T.4. 20 20
Jlekmmonnsle (JIK) 8 8
IIpakTueckue (ceMUHApPCKUE) 0 0
I13, C3)
Jlabopatopssie (JIP) 12 12
CamocrositenbHas padora 124 124
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

KOMITETEHIIN pamMKax JAUCIUTUTAHBI

OIIK-2 OIIK-2.1. 3HaeT cocTaBbl M CBOMCTBA | 3HaTh: KJIacCCU(UKALMIO TOPHBIX
TOPHBIX nopoj, OCHOBHBIE | [TOPO/I, OCHOBHBIE CBOICTBA U
IIOJIOKEHUSA METPOJIOTUH, | MapaMeTpbl TOPHBIX OPOJL
CTaHAApTU3AlMM,  CepTU(]PUKALUU
TOPHOTO MPOU3BO/ICTBA. YMeTh: 10JIb30BAThCS
OIIK-2.2. Hcrnonb3yeT OCHOBHbBIE | TOCYIapCTBEHHBIMM CTaHJAPTaMU,
TEXHOJIOTMH TIOMCKa, pPa3BeIKU M | CTpOUTETbHBIMU HOpMaMu U
OpraHU3alMi TOPHOTO MPOM3BOACTBA | MpaBUIaMU TIPU UCTIBITAHUU TOPHBIX
B Poccun u 3a pyOekom, craHmapTel | opoj ¢
u TV, WUCTOYHUKM TONTyYEHUS
uHpopMallmy, MaccMenuiHble U | Brnagets: aHanuM3oMm  CBOWCTB UM
MYJIbTUMEIUMHBIE TEXHOJIOTUU. MapaMeTpoB TOPHBIX TOPOJA TpU
OIIK-2.3. BraseeT aHaIM30M FTOPHO- | 0O0CHOBaHUU TEXHOJIOTMYECKUX
re0JIOrMYeCKUX YCJIOBUH ITPY BHIOOpE | mapamMeTpoB pa3paboTku
TEXHOJIOTUU BEJICHUS | MecTOpOXIeHUI
9KCIUIyaTallUOHHOM  pa3BeIKU U
JOOBIYH TBEPbIX MOJIE3HBIX
HCKOIIA€MBbIX.

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

0COOEHHOCTH MOJIEJIMPOBAHUS
MaTeMaTU4eCKUX, (PUMUECKUX U
XUMHUYECKUX IPOLIECCOB,

MMpEe€AHa3HAYCHHBIC JII KOHKPETHBIX
TEXHOJIOTMIECKUX ITPOLECCOB.

OIIK-6.2. VYmeer mOJbL30BaTLCI
METOJAAMH  OLIEHKA  COCTOSIHUS
TOPHBIX IIOPOJ M YIPaBJIEHUA
TOPHBIM MACCUBOM TpU J0OBIYE U
nepepadoTKe TIOJIE3HBIX
HCKOITAEMBIX.

OIIK-6.3. Bnageer  HaBBIKAMU

pelleHus POU3BOACTBEHHBIX 3a7a4
yIpaB/IeHUsI CBOWCTBAMM TOPHBIX
IIOPOJ U COCTOSTHUEM MacCHUBa B

COCTOSIHUS MAaCCUBOB CKaJIbHBIX,
JTUCTIEPCHBIX U MEpP3JIbIX TOPHBIX
nopoJ

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

Bnagerh: OCHOBHBIMM HaBBIKAMU IO

YIPABJIEHUIO puznueckumu
CBOICTBaMH TOPHBIX 1opoj
UCTIOJIb3Y S COBpPEMEHHBIE

TEXHOJIOTMU UX Pa3yIIPpOYHCHUA WU




npoleccax JA00bUM U MepepabOTKU
NIOJIE3HBIX MCKOIAEMbIX Ha OCHOBE

MOBBIIIECHUSA ITPOYHOCTH.

BHE/IPEHU S COBPEMEHHBIX
TEXHOJIOTUH.

IK-3 [1IK-3.1. 3HaeT TeXHUKY U 3HaTh: CTAaHIAPTHBIE KOMITLIOTEPHbIE
TEXHOJIOTUIO MPOBEACHUS | IpOrpaMMbl U AHATUTHUYECKUE
MPOEKTUPOBAHUS TEXHOJOIMUECKUX | METOJUKM pacueTa MapamMeTpoB
IIPOLIECCOB, TOPHBIX MTOPOJT
TEXHOJIOTHUECKUE KOMIUIEKCBI,

UCTOJIb3yeMble Ha MPOU3BOACTBE, B | YMeTh: aHATM3UPOBATh U 0000IIAThH
YaCTHOCTH CHCTEMBI IUCTIETYEPCKOTO | OIBIT pa3padOTKH
yIpaBJieHusl, MPOMBIIIJICHHOTO | TEXHUYECKMX U TEXHOJOTUYECKHUX
KOHTPOJISI W T.J., CTaHAApPTHBIE | TPOEKTOB B YCJIOBUSAX OOpAIIEHHS C
KOMIIBIOTEPHBIE  TIPOTPaMMbl  JJIs | TOPHBIMU MOPOJIAMU C KOHKPETHBIMU
pacyeta TEXHUYECKUX CPEACTB U | (PUBMKO-MEXaHUYECKUMU
TEXHOJIOTMUECKUX PELICHU. CBOICTBaAMU
[IK-3.2. VYmMmeer aHanu3upoBaTh U
000011aTh ONBIT Pa3padOTKU
TEXHUYECKUX U TeXHoJIoruueckux | Branets: HaBBIKaMU
MIPOEKTOB, UCTOJIb30BaTh | MPOEKTUPOBAHUS OTJEJIbHBIX
CTaHAApTHbIE MporpamMmHbie | pa3aesoB TEXHUYECKUX u
CpeicTBa TMpPU MPOEKTUPOBAHMM | TEXHOJOTMYECKMX  IPOEKTOB  Ha
IIPOM3BO/ICTBEHHBIX U | OCHOBE W3BECTHBIX CBOHCTB H
TEXHOJIOTMYECKUX  MPOLIECCOB B | MapaMeTPOB FOPHBIX MOPOL
TOPHOM OTPACIIH.
[IK-3.3. Bnaneer HaBbIKaMU
MPOEKTUPOBAHUS OTJIEJIbHbIX
pas3zesioB TEXHUYECKUX "
TEXHOJIOTMYECKUX MTPOEKTOB.
3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeqan! qucOUILINEBI H BUABI 3 aHATHH
3.1 CTpykTypa JUCHMILIMHBI 11 3a09H0H POopPMBI 00yUeHus
Moayns | Homep |HaumeHnoBanue Tembl pazaena Bcero | Aymutopus | C
pasznena paszmena 4acoB | e 3aHATUs P
C
J |1 [JI
K |3 [P
(C
3)
1 1.1 OcHOBHbIE MuHepaJbl, TOpHBIE 24 2 10 14 [18
TIOHSITUS MOPOJIH U MACCUBHI
(1076371978 TOpHBIX IopoA. PU3MKo-
TOPHBIX TTOPOJT | TEXHUUYECKUE CBOICTBA




TOPHBIX MOPO/I.
Knaccudukanus nopoa
1o (PU3NYECKUM
CBOMCTBaM.
2 2.1 Mexanuveckue | YOpyrue v mjiacTU4ecKue 26 2 122
CBOMCTBA CBOICTBA, MPOYHOCTh
TOPHBIX TTOPOJI TOPHBIX TIOPO/I.
u maccuBoB. |IloBeneHue ropHeix mopoj
oJ, AENCTBUEM
MEXaHUYECKUX Harpy3okK.
["'opHO-TeXHOIOTYECKUE
CBOICTBA FOPHBIX MOPOA.
2.2 TemnoBble OCHOBHBIE TEIJIOBBIC 20 0 |20
CBOMCTBA CBOWCTBA FOPHBIX MOPOJL
ropHbix nopoa  |IloBeneHue ropHeix mopo
1 MacCHBOB. MpU AEUCTBUU TETIOBOTO
TOJIst
2.3 DJIEKTPUYECKU OcHoBHbIE 10 0 |10
€ 1 MarHUTHbBIE 3JIeKTPUYECKUe,
CBOMCTBA MarHuTHEIE U
TOPHBIX MOPOJT | paJualiMOHHbIe CBOWCTBA
1 MacCHBOB. TOPHBIX TTOPO/I
2.4 ['uppaBinueck XapakTepuCcTUKa 16 2 |12
v CBOWCTBA | rMApaBIMYECKUX CBOICTB
TOPHBIX TTOPO/I. TOPHBIX TTOPOJI
3 3.1 dusuko- Crpoenue u coctaB 27 4 122
TeXHUYECKUe MOPOJIHBIX MacCHUBOB,
CBOMCTBa OCHOBHBIE CBOMCTBa
TOPHBIX TTOPOL Crpoenue, cocTaB u
B MacCHBE CBOWCTBA Pa3pbIXJIEHHBIX
Y MEP3JIbIX IOPOJI B
MaccuBe
3.2 dusnueckue [Ipoueccsl nOAroToBKM 21 0 |20
MPOILIECCHI MaCCHUBOB TOPHBIX TTOPO/T
TOPHOTO K BeleMKe OQOoralieHue
MIPOU3BOJICTBA. | MOJIE3HBIX UCKOMAEMbIX U
re0TEXHOJIOIUSA
Hroro 144 12 1124
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 ITOPOJ

[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.

0

1.1

PU3NKO-
TEXHUYECKUE
CBOMCTBa
TOPHBIX MTOPOJL

[ToHsATHE O (PU3MUECKUX MTPOLIECCaX B
ropssix nopoaax. Ilonsarue o
(pu3nueckux cBOMCTBaX, TOPHO-
TEXHOJIOTMYeCcKuX napamerpax. Pusuko-
TEXHUYECKUE MapaMeTpbl TOPHBIX
nopoJ. OCHOBHbIE TEPMUHBI U
onpeneneHus. Ilpuemsl ornucanus u
KOJIMYECTBEHHAsl XapaKTepUCTUKA
COCTaBa U CTPOEHHUSI TOPHBIX MOPOLL.
MHoroo0pasue roOpHbIX MOPO/I.
KosnmyecTBeHHbIE XapaKTEPUCTUKU
cocraBa. HeoqHOpOIHOCTB CTpOeHMA
TOPHBIX MOPOJI. XapaKTePUCTUKA
3JIEMEHTOB CTPOEHUsI TOPHBIX MOPO/I.
Tekcrypa ropusix nopon. CTpykrypa
ropseix nopoz. Kpucramnorpapuueckas
TeKCTypa. [ eTeporeHHOCTh FOpPHBIX
10pOJ

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-
TEXHUYECKHE MapamMeTpbl

2.1

Yupyrue u
IUIACTUYECKUE

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




CBOICTBA,
MPOYHOCTh
TOPHBIX MTOPOJT

U MaccuBoB. Hanpsokenus u
nedopMaluM B FOPHBIX MOPOAAX
pasznuyHoro crpoeHust. OHOpOAHbIE U
HEOJHOPO/IHBIE MOJIS HANIPSIKEHUN, U

gedopManuil. Ypyrocts ropHbIX
nopoj. Pusnyeckas Npupojaa yrnpyroro
NIOBE/IEHU NOpoJ. YIIpyrue cBoicTBa

rOpHBIX NIopoA. BimsiHue cocraBa u
CTPOEHHUS [TOPOJ Ha UX YIIpyrue
cBoricTBa. [11acTH4HOCTh TOPHBIX
nopoa. Pusnyeckas npupoja
iactuuHocTH. [lnactuueckue cBoicTBa
ropHsix nopof. [loBegeHue ropHeix
MOPOJ, MPY I€NCTBUM JJIUTEIIbHBIX
Harpy3ok. MexaHu3Mbl U3MEHEHHU S
COCTOSIHUS TTOPOJL IIPY IEUCTBUA
JJIUTENBHBIX HArpy3ok. Peosornueckue
CBOWCTBA FOPHBIX MOPOI.
Pacnipoctpanenue u norsomeHue
YIPYIUX BOJIH B TOPHBIX OPOJAX.
AKyCTMYECKHE CBOMCTBA TOPHBIX
nopoz. IIpoYHOCTh TOPHBIX MOPOL.
duznyeckre TeoOprK NPOYHOCTU MOPOLL.
[TpoyHOCTHBIE CBOMICTBA TOPHBIX MOPO/I.

2.1

IToBenenue
TOPHBIX MTOPOJT
o[, AEVUCTBUEM
MEXAHUYECKUX

Harpy3oK

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.

2.1

I'opHo-TEXHON
Orm4yecKue
CBOIICTBA
TOPHBIX ITOPOJ

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

24

XapakTepuctu
Ka rUJpaBnye
CKHX CBOWCTB
TOPHBIX [TOPOJL

DJeMEHTHI CTATUKYU U JUHAMHUKHA
KHUJIKOCTEHN U ra30B B TOPHBIX MOPOJIAX.
CopaepxaHue KUAKOCTEN U ra30B B
ropssix nopoaax. Ilepemenienne
KHUJKOCTEH 1 ra3oB B MOPOJIAX.




I'maporazoanHaMuyeckye cBOMCTBA
ropHsix nopon. Konuuecrsenssie
napameTpbl. MeTo/bl UX OnpeieieHusl.
BiusiHue crpoeHus nopoja Ha
T'U/IPOra3o/IMHAMUYECK1e CBOWCTBA.
3 3.1 Crpoenue u OcHOBHBIE OCOOEHHOCTU CTPOCHUS U 0
COCTaB COCTaBa FOPHBIX NIOPOJ B MACCHBE.
MOPOJHBIX [ToHATHE O CTPYKTYPHOM COCTOSIHUM
MAacCHBOB, TOPHBIX OpoJ. PU3NUECKOE COCTOSHUE
OCHOBHbIE TOPHBIX [TIOPOJI B MacCUBe.
CBONCTBa
3.1 Crpoenue, [loBeaeHMe PBIXJIBIX TOPHBIX TOPOJ MO 2
COCTaB U JecTBUEM (PUBUYECKUX TIOJIEH.
CBOIICTBA Kunaccudpukanus ppeIxJiblX TOPHBIX
Pa3pbIXJIeHHBIX | mopon. PakTopsl, 00YCIOBIMBAOIINE
Y MEp3JIbIX XapakTep pa3pbIXJIEHUsI TOPO/.
nopoJ B Kiaccudukanus mep3isix nopo.
MaccuBe KprocTpykTypa ropHbIx MopoJ.
MopO30CTOMKOCTb.
3.2 [Tporeccht CynHocTb 1 KJ1accuUKaIus 2
MOJTOTOBKH (puznuecKkux MpoIeccoB rOPHOTo
MacCHBOB npousBozcTBa. [IpuHIMIBL
TOPHBIX OPOJ KJIacCU(UKAIMU (PUMUECKUX
K BbIEMKE MIPOLIECCOB TOPHOT'O MPOU3BOJICTBA.
BiusiHue M3MeHUYMBOCTH CBOMCTB MIOPOJL
Ha 3(PPEKTUBHOCTH (PUBNUECKUX
MIPOLIECCOB TOPHOTO MPOU3BOJCTBA.
Ocy1ieHue, pa3yrnpoyHEHUE MACCUBOB.
Pa3py1ienne ropHbIx nopoJ.
3.2 Oboramienue [Tporiecchl oOoraieHus moIe3HbIX 2
TIOJIE3HBIX HCKoIaeMbIX. BeleMKka, MexaHn4eckoe
VCKOIIa€MBIX U OTJEeJIEHHE MTOPOJ] OT MACCUBA,
r€0TEeXHOJIOTUsA 9KCKaBUpyeMocTb. [Ipoieccst
BTOPUYHOTO MEXAaHUUYECKOTO JPOOICHH
ropop B 3a00e. [Iporiecch ApodieHus u
M3MeJIbUEHUS TI0JIE3HOTO UCKOIIAaeMOT0
B ipoOmIkax u MenapHunax. [Ipomeccst
NEPEMELIEHUS TOPHBIX TTOPOJ.
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
(B yacax)

pasnena




3.2.3. JlabopaTopHbIe 3aHATHA, COJIePIKaHNe H 00beM B Yacax

MaCCHUBE

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 Pusuko- OrnpenenieHre MIOTHOCTHBIX 4
TEXHUYECKUE MapaMeTpoB TOPHBIX MOPO/I.
CBOWCTBA OnpeneneHrie napaMeTpoB BIaXKHOCTU
TOPHBIX MTOPOJT TOPHBIX MOPO/I.
2 2.1 VYupyrue u Ornipesenenue npejaesia IpOYHOCTH 2
IIaCTUYECKUE TOPHOI1 MOPOJIBI IPY OAHOOCHOM
CBOWICTBA, cxatuu. Onpeznenenue npeaea
MIPOYHOCTh MIPOYHOCTH TOPHOU MOPOJbI MPU
TOPHBIX [TOPOJL | OZIHOOCHOM pacTsikeHuu. OrnpeneneHue
rpejiesia MPOYHOCTH TOPHOM MOPO/BI
nipu casure. OnpeneneHue
AKyCTUYECKHX U YIIPYTUX CBOWCTB
TOPHBIX MTOPO/I.
2.1 [ToBenenue Ornpenenenvie qepOpMaIMOHHBIX 0
TOPHBIX [TOPOJL XapaKTEPUCTUK CKATbHBIX TOPHBIX
1oJ1 AeCTBUEM 1(0)3]0))
MEXaHUYEeCKUX
Harpy3ok
2.1 I'opHo-TexHON OrnipesienieHrie TUHAMUYECKOU 0
OrMYecKue MIPOYHOCTU TOPHOU MOPOIHI METOJIOM
CBOWCTBA tomueHus. Onpesenenre ApoOUMOCTH
TOPHBIX MTOPOJT TOPHBIX MOPO/I.
2.4 XapakTepuctu Onpenenenue kodgduieHTa 2
Ka rujpasinye (pribTpanK rOpHBIX MOPOJL
CKHX CBOWCTB
TOPHBIX [TOPOJL
3 3.1 Crpoenue u Onpenenenue yria eCTECTBEHHOTO 2
COCTaB OTKOCa MacCUBa JUCIIEPCHBIX TOPHBIX
MOPOJHBIX nopoJ
MacCCHBOB,
OCHOBHbIE
CBOWCTBA
3.1 Crpoenue, OnpeneneHue rpaHyJJOMETPUIECKOTO 2
COCTaB U COCTaBa JUCIIEPCHBIX TOPHBIX MOPO/I.
CBOICTBaA OrnpenienieHrie MOPO30CTOMKOCTH
Pa3pbIXJIEHHBIX TOPHBIX MOPO/I.
Y Mep3JIbIX
nopoJ B




3.3. Conep:xanue MaTepHUaJIOB, BBIHOCHMBIX HA CAMOCTOSTEJIbHOE H3YUeHHe

Howmep
pasgena

Mopynb

CO,IICP)K&HI/IC MaTepuajios,

BBIHOCMMOTI'O Ha
CaMOCTOAITEJIBHOE
U3y4yeHHe

Bugapl camocrosTensHON
IEATEILHOCTU

TpynoemMKocTb
(B yacax)

[TonsaTue o MuHepanax u
TOPHBIX NTOPOJIaX Kak
00BEKTaxX TOPHOTO
MPOU3BO/ICTBA.
Knaccudukanus
(pakTopos,
00YCJIOBIMBAIOIINX
MOBE/ICHUE U U3MEHEHU S
CBOWCTB IOPOJ B
rpolieccax ropHO1
TEXHOJIOTUU. PU3NUecKue
Y BEUIECTBEHHBIE I10JISI
XapaKTepUCTHKA.

CocrasieHre onopHoOro
KOHCIIEKTAa.

12

1.1

[Tonsatue o puznyeckux
IIpoLeccax B TOPHBIX
nopojax. [loustue o

(puzmueckux cBomcTBax,

T'OPHO-TEXHOJOTMYECKUX

napamerpax. Pu3nKo-

TEXHUUYECKHE MTapaMeTpbl

ropusix nopoa. Tekcrypa

ropHsix nopof. CTpykrypa
TOPHBIX MOPO/I.

Kpucrannorpagpuueckas

TekcTypa. edpekTHocTh

ropHeix nopoj. [Toustue o

MPeACTaBUTEILHOM 00beMe

TOPHOU TTOPOJIBI.

Kiaccuukanms pusmko-

TEXHUYECKHUX CBOICTB
MOpO/I.

CocrapiieHre OOPHOTO

KoHcrekTa. O6paboTKa u

aHAJIM3 MOJTyYeHHBIX
JaHHbIX.

MexaHnndeckie CBOMCTBA

Hanpsxenus u
aedopMaly B TOPHBIX
NIOPOAAX PA3JIUYHOIO
CTPOEHUs. YTIPyrocTh
TOPHBIX NIOPOJ. YHpyrue
CBOWCTBA FOPHBIX MOPOZ.
BnusHue cocraBa n

CTPOEHUs NTOPOJI Ha UX

TOPHBIX IMOPOJA U MaCCHUBOB.

CocraBiieHre OIopHOro
KoHcriekTa OO6paboTka u
AHAJIN3 TIOJTyYeHHBIX
JIaHHBIX.

10




yIIpyrue CBOMCTBA.
[InacThyHOCTH TOPHBIX
nopoa. [lnactuueckue
CBOICTBA FOPHBIX MOPO/I.
IToBeaeHue ropHbIX NOPOJL
MIPU ACUCTBUM JJIUTEIIbHBIX
Harpy3ok. Peosornueckue
CBOICTBA FOPHBIX MOPO/I.
AKyCTHMYECKHE CBOMCTBA
TOPHBIX MTOPO/.
dusnyeckue Teopun
IPOYHOCTH MOPOJ,.
[TpouHOCTHBIE CBOIICTBA
TOPHBIX MTOPO/.

2.1

Buan mexannmueckoro
BO3JIEHCTBUS.
CraTtndeckue u
JUHAMUYECKUE Harpy3KHu.
OOBbEMHBIE U JIOKAJIbHBIE
Harpy3KH.
KonnuecTBeHHBIE
napameTpsl. Biausaue
coCTaBa M CTPOEHUS TIOPOT
Ha yIpyrue u
IJIACTUYECKHE CBOMCTBA.
Bausnue cocrasa u
CTPOEHHMS TIOPO]I Ha
MIPOYHOCTHBIE CBOWCTBA.
Bmusnaue coctaBa n
CTPOEHMSI HA aKyCTUUYECKUE
CBOICTBA TOPHBIX MOPO/I.

CocraBiieHre OOPHOTO
KoHcrekTa O6paboTka u
aHAJIN3 TIOJTyYeHHBIX
JaHHBIX.

2.1

I'opHO-TexHOMOrNYECKKE
CBOICTBA FOPHBIX MOPO/.
Kpenocts, XpynkocTs,
MJIACTUYHOCTb, TBEPAOCTbD,
BSI3KOCTb, IPOOMMOCTh U
aOpa3rBHOCTbh TOPHBIX
nopo. Meroupl
onpeesieHusl.
BzaumocBsa3b ¢
(puznueckumu
CBOMCTBaMH.

CocrapiieHre OIOPHOTO
KoHcriekTa O0paboTka u
aHAJIN3 TIOJTyYeHHbIX
JTaHHBIX.

10
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TensoBble CBOWCTBA
TOPHBIX [TOPOJI U MACCUBOB.
TeroeMKoCTb TOPOA.
TennonpoBoAHOCT U
TeMIIEPaTyPONPOBOIHOCTD

11

CocrapieHue OIIOPHOI'O
KOHCIIEKTa

10




nopon. Teruiosoe
paciMpeHue.

22

[ToBeneHne ropHbIX MOPO/L
MIpU IEUCTBUM TEILJIOBOTO
nossi. Pacnpocrpanenue u
HaKOILJICHHE Terla
HEOTHOPOIHOM TOPHOM
nopojou. BiusHue
MUHEPAILHOTO COCTaBa U
MOPUCTOCTH.

CocrapiieHre OOPHOTO
KOHCIIEKTa

10

23

DJIeKTpUIYECKUe 1
MarHUTHBIE CBOMCTBA
TOPHBIX TIOPOJI, U
MaccuBOB. Buanl
3JIEKTPUYECKOM
MOJISIPU3ALUU TOPHBIX
nopon. Jnsnekrpuyeckas
MIPOHULIAEMOCTb TOPHBIX
nopoa. MaraurtHele
CBOICTBA FOPHBIX MOPOJ.
Bnusiaue coctasa u
CTPOEHMS IOPOJI Ha
MarHUTHBIE CBOMCTBA.
EcrectBennas
PaIMOaKTUBHOCTb TOPHBIX

Y TIOBEJIEHUE TOPHBIX
MOPO/1 TIPU IEUCTBUU
VOHU3UPYIOLLIMX
U3JTyYEeHUH.

CocraBiieHre OropHOro
KoHcriekTa OO6paboTka u
AHAJIN3 TIOJTyYEHHBIX
JaHHBIX.

10

24

Copepxanue KUIKOCTEN U
ra30B B TOPHBIX MOPOJAX.
[lepemernienue KugKOCTEM
Y Ta30B B IOpPOJax.
['mpporazonuHamMuyeckue
CBOICTBA FOPHBIX MOPOJ.
BnusiHue crpoenus nopon
Ha
TUIPOra30/IMHAMUYECKHE
CBOICTBA.

CocrasieHre onopHoro

KoHcrnekta O6paboTKa u

AHAJIN3 IIOJIYYECHHbBIX
JAHHBIX.

12

3.1

OCHOBHBIE OCOOEHHOCTH
CTPOEHHUSI U COCTaBa
TOPHBIX MTOPOJI B MACCUBE.
[ToHsTHE O CTPYKTYPHOM
COCTOSIHUM TOPHBIX MOPO/.
Pu3znYeCcKoe COCTOSTHUE
TOPHBIX MTOPOJ1 B MACCUBE.

CocraBieHHe OIIOPHOTO

KoHcriekTa OO6paboTKa 1

aHaJIM3 MOJTyYeHHbBIX
JaHHBIX.

10

12




3.1

[ToBeneHue phIXJIbIX
TOPHBIX TTOPOJT TIOJT
nercTereM (pU3NIEeCKUX
nosieit. Kimaccuukanus
PBIXJIBIX TOPHBIX MOPO/.
dakTopsl,
00yCJIOBIMBAIOIINE
XapakTep pa3phIXJICHUs
nopoza. Knaccudpukanus
MEpP3JIBIX MTOPOJ.
KpuoctpykTypa ropHsix
nopoja. Mopo30CTOMKOCTh

CocraBieHre OMOpHOTo
KoHcriekTa O0paboTka u
AHAJTM3 TIOJTyYeHHbIX
JaQHHBIX.

12
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MexaHu4ecKoe phIXJICHHUE
TOPHBIX MTOPO.
OrtTarBaHue rOPHBIX
nopon. [Ipenoxpanenue ot
IIPOMEP3aHUS TOPHBIX
nopoJ. B3peiBHOE
pa3pylLIeHre FOPHBIX
nopoj. OtranBaHue
MaCCUBOB F'OPHBIX MOPO/.
JpobeHue 1 u3MelbueHne
TOPHBIX MTOPO/I.
BerienaunBanue pyn.
[TonzemHas rasudpukanys
YIS,

20

4. PoH/1 OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOYHOMI
aTTecTaniu 00yJarmuXxcs Mo U CHUILINHE

(DOHI[ OLICHOYHBIX CPE€ACTB TEKYIIErO KOHTPOJIA U HpOMe)I(YTO‘IHOfI aTTeCraguu 110 HUTOraM
OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJICH B IPHUJIOKECHUM.

DoH OLIEHOYHBIX CpeICTB

5. Yue6HO-MeTOAMUeCKO€e 1 HH(OpMAIIOHHOE O0ecneyeHne JHCIUIIIHHbI

5.1. OcHoBHas Jureparypa

5.1.1. IleuaTHbIE N3 aHUA

1. ®usuka ropHbeX nopoj. JlabopaTOpHbI MPAKTUKYM : ydeOHoe rocodue / 3abaiKaibCKui
rOCY/IapCTBEHHBIN YHUBepcuTeT ; coctaButenu A.A. Skumos, I'.I1. Cugoposa. - Yura : 320V,

2022.- 196 c.

2. BaGemno, B.A. JlaGopaTOpHblil NpPakTUKyM IO AUCHMIUIMHAM «MeXaHUKa TpPyHTOB" W

"Teomexanuka'. Yura: 3a6I'Y, 2016. - 112 c.

13



/local/working_program/modules/typical_programs/PDF/fos.php?file=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

5.1.2. U3panua n3 DBC
1. bopm-Komnanuen B.U. [IpakTuyeckas MexaHuka ropabsix nopoa. M: I'opnas knwura, 2013.
5.2. JlonoqHUTeEJIbHAS JUTEpaTypa
5.2.1. IleyaTHBIE N3 JaAHUA
1. Banenkosa, A.Il. OcHOBHI pa3BenouHOU reodusuku: yued. nocooue. Y. 1 - Yura : Yutl'Y,
2009. - 151 c.
2. KpiokoB I'.M. ®usuka pa3pyieHus rOpHbIX MOpoJ p1 OypeHUr 1 B3pbIBaHUM : yuyeOHUK. T.1.

- M: T opnas kuura, 2006.- 330 c.

5.2.2. Uzpannsa u3 9BbC

1. Hupens C.B. I'panyiomeTpuyeckuii cocTaB, CABUIOBasl MPOYHOCTh Pa3pyIIEHHBIX T'OPHBIX
NOpPOJ, U MX BJIMSHUE HA YCTOMYMBOCTD OTBaNIOB. M: I'opHas kuura, 2013.

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

HazBaHue Cchutka

D1eKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com/
«M3paTenbpcTBO «JIaHb».

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

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

Hayunas 3JIEKTPOHHAs oubmoreka | https:/elibrary.ru/defaultx.asp?
eLIBRARY.RU

6. [lepeyeHsb NpOrpaMMHOro odecnevdeHust
[TporpammHoe obecnieuenue odmero HazHaueHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpammHOe oOecrieyeHre CrieuaIbHOrO Ha3HAUCHHMS:
1) Autodesk AutoCad 2015
2) Mathematica Standart Version Education

3) Ackon Kommnac-3D LT

7. MaTepuajibHO-TeXHHYECKOE 00ecnevyeHne U CIUNINHBI

14




HaumeHoBaHMe MoOMeIeH i 17151 TPOBEACHU S OCHAILIEHHOCTD CIIE[UAILHBIX [TOMEILIEHUNA U
y4eOHBIX 3aHATUWA W JJI CAMOCTOSATEILHOW | TOMENIeHUH JIJIsi CAMOCTOSITEIbHOW PadOThI
paboThl 00YYAIOIIUXCS

Vyebuple ayautopum ans  nposeleHus | CoctaB 000pydOBaHMS M TEXHUYECKUX CPEJICTB
3aHSTUMN JIEKIIMOHHOTO TUIIA oO0yJyeHHs] yKa3aH B TacropTe ayIuTOpPUH,
3aKPEIJICHHON PAaCIIMCAHUEM M0 (PAKYJIbTETY

VueOHble ayauToOpud  JUIS  MPOBEICHUS
Ja00paTOPHBIX 3aHATHIA

V4eOHble ayqUTOPUM JIsi TPOMEXYTOYHOM
aTTecTalyu

Vyebuple ayautopuu ans  npoBeleHus | CoctaB 000pydOBaHMS M TEXHUYECKUX CPEJICTB
IPYNIOBBIX ¥ MHIUBUIYAIbHBIX KOHCYJITAIMIA | OOyYeHUsI yKa3aH B TMAcliopTe ayAuTOpUH,
3aKPEIJIEHHOW pacIIMCaHUEM M0 Kadenpe

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUs JUCIUILINHBI

Jlnst 3¢bpeKTUBHOrO OCBOGHUsI MaTepHasia JUCHUILTMHB HEOOXOIUMBIM SIBJISIETCSI BBITIOJIHEHHE
CIIeAYIOIIHUX TPeOOBAHUI:
- o0si3aTesbHOE TOCelIeHNe BCeX JICKIIMOHHBIX W JIA0OpaTOPHBIX 3aHATHH, CHOCOOCTBYIOIIEe
CHCTEMHOMY OBJIaJICHHIO MaTepUaiOM Kypca;
- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM I10 TUCIUILIMHE HEOOX0IUMO (PUKCUpOBaTh (Ha
TMOOBIX HOCUTENSIX MH(DOPMAIHN);
- o0s3aTesIbHOE BBITMIOJIHEHUE 3aJaHUN SIBJIIETCS BaXHEHIIMM TpeOOBaHUEM U YCJIOBHEM
(bopMHpOBaHUS 11EJIOCTHOTO ¥ CUCTEMHOTO 3HAHHS T10 JIUCIUILIAHE;
- 00513aTeJIbHOCTD JINYHOW aKTUBHOCTH KaXJIOTO CTY/IEHTA Ha BCEX 3aHSTHUSX IO AUCIUIUINHE;
- B CJIydasix HEesICHOCTH KaKHUX-JIMOO BOIIPOCOB, OOCYX/JIAeMbIX Ha 3aHATHUSIX, HEOOXOAMMO 3a1aTh
COOTBETCTBYIOIIME BOIPOCHI MPETIOIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;
- B CJIy4yasix MPOIMYCKOB 3aHATUH MO YBaXUTEJIbHBIM NMPUYMHAM CTYAEHTaM MpPEeJOCTaBIIsETCS
NIPaBO MOJTOTOBKM U TPEJICTABJICHUS 3a/IaHMii M OTBETOB Ha BOMPOCH M3YYEHHOTO MaTepHaa, C
pacueToM Ha MOMOIIb PEroJaBaTesis B €ro yCBOCHUM;
- B CJIydasix MPOMYCKOB 0e3 YBaXUTEJIbHOW MPUYMHBI CTY/IEHT 00sI3aH CAMOCTOSITEIbHO U3yUYHUTh
COOTBETCTBYIOIIIUI MaTepua,
- HEOOXOJMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITEIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB TpU
KOHTpOJie Habopa Oa/UIOB IO AUCHUIUIMHE Ui YCIEIIHOTO MPOXOXIAEHUsS MPOMEXYTOYHON
aTTecTalluu.
Mertoandeckue ykazaHus1 00ydaoIieMycs 1o opopMIIEHHUIO JTa00OPaTOPHOU padOThI
CocraB 3aaHuii JJIs1 JJaDOPATOPHOUM padOTHl CIUIAHMPOBAH C PacyeToM, YTOOBI 3a OTBEJICHHOE
BpEMs1 OHM MOTJIU OBITh BHIIIOJTHEHbI KAUECTBEHHO OOJILIIIMHCTBOM CTY/IEHTOB.
OneHKM 3a BBHIIOJHEHHE JIA0OPATOPHBIX padOT YUYMTHIBAIOTCS KaK IIOKA3aTesld  TeKyIleH
yCIEBAEMOCTH CTY/ICHTOB.
Otuet 1o 1abopaTOpHOU paboTe TOJIKEH COePKaTh:
- TUTYJIbHBII JIUCT;
- UCXOJIHBIE JAHHBIE JTA0OPATOPHOU PadOTHI;
- TIOCJIeJOBATEIbHOCTh BBIIOJTHEHMST;
- BBIBOJIB.
Cry/ieHTbl, BBINOJHUBIIKME JIA0OPATOPHYI0 padOTy, COCTABJSIOT OTYET, MPEACTABISIOT €ro
NpernojaBaTesio 1 3allUIIaoT.

15



[pernonaBatelib OIIEHUBAET OTYET MO0 KOHKPETHOM padoTe KaK «3a4eT», «HE 3a4eT».

CTyeHT, OTCYTCTBOBABIIMI Ha 3aHATHH, BHITOJIHSACT 3aJaHE CAMOCTOSITEIbHO, KOHCYIbTUPYETCS
y TIpernoaBaTelis.

CTy/eHT, BBIOJHUBIIUI BCe J1abOpaTOpHbIE 3ajaHus, MMPEACTABUBIINA OTYETHl U TOTYYUBIIUMA
TIOJIOKUTEJIbHBIE OLIEHKH, JOMYCKAaeTCs JI0 9K3aMeHa M0 JUCIUTUIMHE.

Mertoandeckue yKazaHusl 00yJaoIeMycs 1o caMOCTOSITeSIbHON paboTe

CamocTosiTesibHast padoTa CTYIEHTOB MPe/IIoJiaraer:

- CaMOCTOATEJIbHBI TOWCK, OOpadOTKy (aHAJU3, CHUHTE3, OOOOINEeHWe W CHCTEeMaTU3alnio),
aJIanTaIuo He0OXOUMMOM IO IMCIUIUIMHE UH(POPMAIIUH;

- 00pabOTKy NaHHBIX, IMOJyUYEeHHBIX B pe3yJIbTaTe BHINIOJTHEHUs JaOOpATOPHOW padOTHI, aHAJIM3
pe3yJIbTaTOB M HAIMCaHUE OTYETa 10 JJabopaTopHOU padoTe;

- U3yYeHHEe U YCBOEHUE TEOPETUUECKOro MaTepHaia, MPeACTaBICHHOrO Ha JIEKIIMOHHBIX 3aHATHSIIX
Y B COOTBETCTBYIOIIMX JIUTEPATYPHBIX UICTOYHUKAX (PEKOMEHIyeMasi OCHOBHAsI Y JIOTIOJIHUTEIIbHAS
JuTeparypa);

- CAMOCTOSITEJIbHOE M3Y4YeHHe OT/IEIbHBIX BOITPOCOB Kypca.

16



Pazpaboturk/rpynma pa3paboTIYMKOB:
Anekcent AsiekceeBrY JKUMOB

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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