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PaGouad niporpamma cocrasnera Ha ocHope OI'OC BO no cmemmansnoctn 21.05.04 Top-
HOE Jieno, yTBep:kaeHHoro nprkazoM MOuH P® ot 17.10.2016 r. Ne 1298,

r
E

PabGouas mporpamMma paccMoTpeHa H ojo0peHa Ha 3acefiannn Kademprl reonorun, Mapk-
weiizepckore nena u  o0orauleHHMs MONE3HBIX HCKomaeMeix «20» suBaps 2017 r.,
mportokon Ne 7.

. B 3as. Ka(benpoﬁ;/ / 1A, Tpriuun/

Pt

R

Pafouaa mporpamMa omofpeHa Meroamueckoll KoMMCCHEH MHCTUTYTa TOPHOLO Hena H
TpaHcnopta «31» gHBapa 2017 r., npotokox Ne 7. '

IMpencenarens ﬁlf&ﬁ lappumes /

IRy T
PaGouas nporpaMmMa coCTaB/eHz! aouenTom rkadenper 'MArOIIN, k.1.H.
/% / H.B. I'Mesuza /
Penenzenr: 3aM. HauanbHAKA nexa PO® I'OIT QAO «MMK»

/A", Tuxaues/

2



Jlner pernerpaunn H3MeHeHHH 1 000/ eH il

HHGOPMALHOHHOTD
JUACHLMTLITH b

o0ecneyeHus

ara.

- . [Monmuce
Ne Pasgen Kparkoe cozepranie No nporokona e
n/m | IporpaMMel M3MEHEeH NS/ 10T0IHe H U 3ace/aHus -

kadepoi
kadespel
1 Ne 8 AxTyannzauus yyebHo-MeToanueckoro u | No 2 =
HHPOPMALHOHHOTO obecneyenns | or 10.10.2017 %-
JIMCTMILTHITBL

2 Ne 8 ARTVAIHIAIMS y4eGHO-METOAMYECKOro 1 | Ne 2
HHQOPMALHOHHOTO obecrievenus | or 04.10.2018 /,/
JHCHUHIIHHDI —

3 Ne 8 ArTyanusains y4edHo-MeToANYECKoro 1

No2
o1 24.09.2019




1. Ile/m ocBOeHMSA JUCIMILIAHBI

ITeasmu ocBOoeHHst AUCLMIUIMHBI «®H3MKa TOPHBIX [OPOJ» SIB/ASETCH: pasBUTHE Y
CTYZ€HTOB JIMYHOCTHBIX KauecTB, a Takke hopMUpoBaHHe MPpodecCMoHaTbHBIX KOMITeTEeHIUM B
cooTtBeTcTBUH C TpeboBanusamu ®I'OC BOmo cnenmansHocTH 21.05.04 T'opHoe gero.

2. MeCTO JUCHMIUIHHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOAT0TOBKH
crienfaanucTa

HOuciprnHa «®Pu3uKa rOpHBIX TTOPOA» BXOAUT B 06a30Byr0 uacTh 6i0Ka 1 obpa3oBaTesibHOM
TIPOrPaMMBl.

515t u3yueHust AUCLUATUIMHBI He0OXOJUMBbI 3HaHUs (YMeHWUs], BIafieHust), ChOPMUPOBaHHbIE B
pe3ysibTaTe W3yuyeHHs] MaTeMaTHKH, (U3UKH, Te0JIOTHH.

3HaHUe W YMEHUs CTY/IeHTOB, TIOJyYeHHbIe TIPH W3y4YeHUH AUCLUIUIMHBI «DU3MKa TOPHBIX
nopo» OyayT HeoOXOAWMBI UM TIPU AalbHelIIeM W3yYeHUU TaKUX AUCLUTUIMH, KakK «[ OpHbIe
MalIvHbl U obopyzoBaHue», «OboraTuTebHBIE MPOLECChl», «IlepepaboTKa M HCIIO/IB30BaHUE
NIPOAIYKTOB oborareHus», «[IpoekTupoBaHue 000raTUTeTbHBIX (habpHK».

3. Komnerenuun odyuaroiierocsi, ¢opmupyembie B pe3y/ibTaTe 0CBOCHHS AUCIUIUIUHBI
4 IUTAaHUPYeMbIe pe3y/IbTaThl 00yueHus:

B pe3ynbraTe OCBOEHHSI AMCLUIUIMHBI «®PH3MKa TOPHBIX TOPOJ» OOYYAIOIIMIACS J0/KeH
o0/aziaTh CeAyONMMUA KOMIIETeHITUSAMU:

CTpyKTypHbIH
3JIeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHUs
KOMITeTeHLIUU
[TK-16 TOTOBHOCTBIO BBITIONHATH SKCIIEPUMEHTabHbIe U JlabopaTOpHbIE KCC/IeA0BaHKS,
VHTeprpeTUpOBaTh
TI0JIyYeHHbIe pe3y/bTaThl, COCTaB/ISATh U 3alMIIATh OTYEThI
3uamb: - CBOMCTBA U KaacCU(hUKaI[UU TOPHBIX TIOPOJ;
- ITapameTphl COCTOSIHUS TOPO/IHBIX MaCCUBOB;
- 3aKOHOMEDHOCTM W3MEeHEeHUs] CBOWCTB TODHBIX [OPOJ, W TIOPOJHBIX
MacCHUBOB 10/ BO3JjelCTBHeM (pU3NUeCKUX IoJiei;
- OCHOBHbIE METO/bl OTpeZie/ieHUs CBOWCTB TOPHBIX TMOPOJ M TOPOJHBIX
MacCHBOB B JIaDOpaTOPHBIX U HaTYPHBIX YCJIOBUSIX
Ymemn: - TIPOBO/IUTDH UCTILITAHUS TOPHBIX TIOPOJ] TIPY UCC/eI0BaHUM UX (DU3UUeCKUX
CBOMCTB
Bnademb: - TEDMUHOJIOTHEN NU3YYeHHOT0 KypCa;
- OCHOBHBIMM MeTOJVKAMU IIPaBWIBHOIO HW3MepeHMUs] pas/INYHbIX
(br3nuecKrx BeJINUMH, HaBbIKaMU obpaboTku TI0JIyYeHHbIX
5KCIIePUMEHTabHbIX JJAHHBIX

OIIK-4 T'0OTOBHOCTBIO C eCTeCTBeHHOHAyUHbIX MO3MUI[MH OLleHWBaTb CTPOeHHe, XUMUUeCKUl U
MUHepa/IbHbI COCTaB 3eMHOW KOpbI, MOP(OJIOrHUeCKHe 0COOEHHOCTH W T€HETHUECKHe THIIbI
MeCTOPO’KJE€HUM TBepAbIX M0JIe3HbIX HMCKOMaeMbIX MpU pelleHWH 3aad IO paljoHaIbHOMY U
KOMILJIEKCHOMY OCBOEHUIO I'eOpeCypCHOIo MoTeHLuana Hejip

3Hamb: - MUHepaJibl ¥ TOPHBIe TIOPO/ibl, UX CTPOEHHEe U COCTaBa;

- MeTO/Ibl U3yUeHUsi COCTaBa M CTPOEHHsI TIOPOJ;

- 0011IMe TIPUHLUIIBI BIMSTHUSI MUHEPATbHOTO COCTaBa U CTPOEHMUS
Ha CBOMCTBA MOPO/;

- Knaccudukaiuo Gu3nyeckKux CBOMCTB TOPOJ;

- TUTILIBHEIIIHUX T10Jiei

Ymemn: - MCTIO/Ih30BaTh OCHOBHBIE TTPaBU/Ia U3yUyeHus: HHU3UKO-TeXHUIEeCKUX
TlapamMeTpOB TOPOJ;

- omnpeensTh WCTUHHYIO W HACBIHYI I[UJIOTHOCTh, KpEMOCTh |
abpa3suBHOCTb, BJIAKHOCTb M ChIMTy4YeCTh MUHEPATbHOTO ChIPbSi, IOPHUCTOCTD




Y TPELMHOBATOCTBIOPHBIX MOPOJ

Baadembs:

- KnaccuduKaiuei mopog 1o ¢hu3nyeckKuM CBOMCTBaM;

- OCHOBHBIMU TIpaBWIaMU u3yuyeHUs] (HU3UKO-TEXHUUECKUX I[1apamMeTpOB
TIOPOA;

- MeTo/laMu ompe/iesieHus: (PU3UUeCKUX CBOWCTB MUHEPAioB U TOPHBIX
1opo/,




4. CTpyKTypa M cofiep)XKaHue JMCIUIIIUHBI (MOAY/Is)
OO01mast TpyZ0eMKOCTb AUCLUIUIMHBI COCTaBsgeT 3 3aueTHbIX eAnHUL 108 aka/|. yacoB, B TOM UYHCIIE:

—KOHTaKTHas pabora — 14,9 aka/i. yacos:

- ayauTopHas — 12 akaj. 4yacos;

- BHeayUTOpHas — 2,9 aka/i. yacoB

—camocTosiTe/ibHast pabota — 84,4 akaj. yacos;
—I0JrOTOBKA K 9K3aMeHy — 8,7 akaj/. yaca

Paznen/ Tema
JUACLIUTITUHBI

Kypc

AypuTtopHas

KOHTAdKTHasda pa60Ta

(B akaj. yacax)

JIeKLIN
nabopar.
3aHATHS
MIPaKTHY.

3dHATUA

CamocTogTenbHas
paboTa (B akaji. yacax)

Bup camocTosiTesibHOM
paboThl

dopma TeKyLL[ero KOHTPOJIs
yCrieBaeMOCTH U
MPOMEXXYTOUYHOM aTTecTaljuu

(v

OJ1 ¥ CTPYKTYPHBI
3/IeMeHT
KOMITeTeHIUU

K

Pa3gen 1.00mue cBegeHusi o (u3uKe
TOPHBIX MOPOJ

IIK-16
OIIK-4

1.1. Wcropus pa3BuTus (U3MKA TOPHBIX
TIOPO.

Lens  wn3yueHuss  (U3UKO-TEXHUYECKUX
CBOWCTB T'OPHBIX MOPOZ Y MPOUCXOJAINX B
HUX TIPOL[eCCOB. 3HaueHHe (PU3UKU TOPHBIX
IopoZ,  AAsl  CMeXHBIX JUCLMIUIMH U
TPOU3BO/ICTBA. Posb COBETCKUX 51
3apyOe)KHBIX yUeHbIX B pasBUTHU (PU3MKH
ropHbIX ropog. Kpyr mpobsem, Tpebyrommx
3HaHUs (PU3MKU FOPHBIX NTOPO/, ¥ IIPOLIECCOB.

CamocrosTesibHOE U3yUeHue

yueOHOM 1 Hay4YHO JIUTepaTyphbl.

[ToAroToBKa K NIPaKTUYeCKOMY,
nabopaTOpPHOMY 3aHSITUIO.

1.2.MuHepanbHO-TIeTporpaduyeckue
OCHOBBI (PU3UKY TOPHBIX MTOPOJ]

CocraB U cTpoeHue ropHbIX nopog. IIIoTHOCTS,
TIOPUCTOCTh,  TPEIIMHOBATOCTb,  BJI&KHOCTb,
obvemHass Macca. Knaccudukauusi  puzvko-
TeXHUYECKUX CBOMCTB TOPHBIX mopoj. ba3oBble

3amuTa 1ab0paTOpHBIX U
TIPaKTHUYeCKUX pabor,
KOHTPOJILHOM pabOTHI.
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(bU3UKO-TeXHUUECKUEe riapameTphbl ju(e]s]e}iN
I/IBOTPOHHOCTL n dHU30TPOIMTHOCTH CBOJICTB
nopo. Buael Bogel B mopoje, BecoBas U
obnemHast BJIQYKHOCTb, Ko3hduieHT
BOOHACHIIEHUA
HToro no paspeny 3 1 2 4 |20
Pazgen 2. ®OU3MKO-TEeXHO/IOTHUECKHE IIK-16
napaMeTpbl TOPHBIX MOPOJ, OTIK-4
2.1.MexaHuuecKrde CBOMCTBa M MpoLiecchl B| 3 1 CamocrosiTesibHOE U3yUeHue 3aruTa 1ab0paTOpHBIX U

TOPHBIX IOPOJAX

Hanpspkenus u fedopManiuy B TOPHBIX 10pOJax.
YrpasneHue — CBS3IMU  MeX[Jy  YIIPYIUMU
HamnpsDKeHUsIMA U JedopMalusiMd. YTpyrue U
IJIaCTUYeCKde CBOWMCTBA MOpPOJ. 3aBUCUMOCTb
YOPYTUX U CBOMCTB MOPOJ, OT MHHepaJbHOrO
CoCTaBa, IUIOTHOCTH, TOPUCTOCTH, CTPOEHUS.
Peonornueckue cBodicTBa mopog. Ilonsyuectsb
TOpPHBIX TOpoJ. Pejakcaisi HarnpsokeHWl B
TOpHBIX IOpofax. [livresbHass TIPOYHOCTb
nopoZ. Pomb ynpyrux v miacTU4eckKux CBOMCTB

rnopos, B Tipollecce ux Aedopmanyu U
paspylleHus. MeTob1 onpejeieHus
nedopmarmii v HampsbkeHud. [lmactrueckue
cBoiictBa mopod. Moaymu  pedopmaruu.

Bnusinne MuHepasbHOro cocraBa. Pusnueckas
TIPUPO/iA TIPOYHOCTH T0po. Teopuu MPOYHOCTH.

yueOHOM ¥ HayYHO JIUTEpPaTyphl.

[ToaroroBka K MpakTUYeCKOMY,
71ab0paToOpHOMY 3aHSTHIO.

MPaKTUYeCKUX pabor,
KOHTDPOJILHOM paboThI




Paznen/ Tema
JVCLIATITUHBI

Kypc

AynutopHas

KOHTaKTHasi paboTa

(B akaz. uacax)

-
5=

JIEKLIVN

nabop
3aHAT
TIPaKTHY.

3aHATUA

CamocTtosiTenbHast
paboTa (B aka/l. yacax)

Bup camocTosiTesTbHOM
paboThI

@dopMa TeKylLero KOHTPOJIs
yCrieBaeMOCTH U
MIPOMEXXYTOUHOM aTTecTaluu

Kop v cTpyKTypHBIit

9/1IeMeHT
KOMIIeTeHINA

HedekTtsl B mOpoAax, Ux posib B HOPMUPOBAHUU
HanpsDKeHWH, BAMSHWE Ha TPOYHOCTb TOPHBIX
nopog. Ilpegensl  mopos  mpu  OXKaTuwy,
pacTsDKeHUH, CABWKEHHWU. YTO0J BHYTPEHHero
TpeHHs], CLielJIeHUs TOPHBIX MOPOJ,. 3aBUCUMOCTh
MIPOYHOCTHBIX CBOWCTB IMOPOJ, OT MUHEpaabHOIo
coCTaBa M CTpPOeHMs. 3HaueHHe IIPOYHOCTHBIX
CBOMCTB TOpOJ, B TIpoliecce MX pa3pyllieHus U
YIPOYHEHHUSL.

2.2.AKycTHYecKre CBOMCTBa U TpOLIECChHl B
TOPHBIX IT0POJAax

Yrpyrue konebaHusi B mopofax. AKyCTHUeCKHe
napameTpsl ropHeix 1nopoA. IlorsomieHue,
OTpaKeHre U Ipe/lOM/IeHHe VIPYTMX BOJIH B
MaccuBax  T[OpPHBIX  MOpPOJ.  3aBUCUMOCTb
aKyCTUYeCKUX IapaMeTpOB OT IIOPUCTOCTH,
cocTaBa U CTpoeHUs NOPoA. MeTonpl u3yueHUs
aKyCTMUeCKUX CBOMCTB mopof. Mcrosb3oBaHue
aKyCTMUeCKUX CBOWCTB MOpOJ /1 H3yuyeHUs
HEOJHOPOJHOCTM  MacCHBa,  HalpsDKeHHOro
COCTOSIHUS Y TPELIUHOBATOCTH.

CamocTosTenbHOe U3yueHue

yueOHOM 1 Hay4YHO JIUTepaTyphl.

[ToaroTOBKA K NIPaKTUYECKOMY,
1abopaTOPHOMY 3aHSTHIO.

2.3.TernoBble CBOMCTBA M IIPOLECCBI B
TOPHBIX IT0POJAax

dusnueckue OCHOBBbI HaKOIl/IeHHUs1 nu
pacrpoCcTpaHeHusl TeIla B TOPHBIX IIOPOJAx.
TennoBbie cBoOiCTBa rnmopoJ: TervioripoBOAHOCTb,
TEIJIOEMKOCTb, TEeMIIepaTypoIIpOBOJAHOCTb,

CamocTosTenbHOe U3yueHue

yueOHOM ¥ HayYHO TUTepaTyphl.

[ToaroTOBKA K TIPaKTUYECKOMY,
nabopaTOpPHOMY 3aHSITUIO.




Paznen/ Tema
JVCLIATITUHBI

Kypc

AynutopHas

KOHTaKTHasi paboTa

(B akaz. uacax)

-
5=

JIEKLIVN

nabop
3aHAT
TIPaKTHY.

3aHATUA

CamocTtosiTenbHast
paboTa (B aka/l. yacax)

Bup camocTosiTesTbHOM
paboThI

@dopMa TeKylLero KOHTPOJIs
yCrieBaeMOCTH U
MIPOMEXXYTOUHOM aTTecTaluu

Kop v cTpyKTypHBIit

9/1IeMeHT
KOMIIeTeHINA

TEI/IOBOE pACIUpeHHe TOpoA. 3aBUCHMOCTD
TEIJIOBLIX CBOMCTB OT TMJIOTHOCTH, TTIOPHUCTOCTU U
CJIONCTOCTH ~ TIOpOZi.  TeryioBble  CBOWMCTBA
MaccuBoB. TeryioBble CBOWCTBA PBIX/IBIX OO/,
METOALI HU3MepeHHsaA TeIlJIOBbIX CBOICTB Ha
obpa3iiax ¥ B TOPHOM MacCHBe.

2.4.0neKTpruyeckue CBOMCTBA U TPOLIECCHI B
COPHBIX TOPOJAax

INoHsiTie  yzenbHOW  3/1€KTPONPOBOJHOCTH.
Teopusi  5/1€KTPOIIPOBOJHOCTY  TBEPABIX  TeJl.
IIpoBOAHVIKY, NOMYIIPOBOJHUKH, [UIEKTPUKH.
Tunbr  HocuTesnelt  Toka.  [plpouHas
3/1IeKTPOHHAsS 3JIEKTPOIIPOBOJHOCTh MHHEpaloB-
TOJIyIIPOBOJHUKOB. Onpegenenue TUMA
HOcHTenen TOKa B MUHepaax-
TO/IyIIPOBOZAHMKAX. 3aKOHOMEPHOCTH U3MeHeHHs
TepMO3/C MUHepasoB Ha PYAHBIX
MecTopoxkAeHusix. Knaccuduxauuss MuHepanoB
1o yZebHOMY 3/1eKTPUUeCKOMY
COIPOTUBJIEHHIO.

CamocTosTenbHOe M3yueHue

yueOHOM ¥ HayYyHO TUTepaTyphl.

[ToaroTOBKA K TIPaKTUYECKOMY,
71abopaTOPHOMY 3aHSTHIO.

2.5. MarHuTHble CBOMCTBA U TMpPOLECCHI B
FOPHBIX TOPOJax

MarHutHble CBOWCTBA MOPOJ. 3aBUCUMOCThb
MarHATHBIX CBOWMCTB TIOPOJ, OT COJep KaHUs
MUHEpasoB, CTPYKTYpbl W BHELIHUX YCIOBHUH.
MeTtozpl  U3MepeHHsI MarHWTHBIX — CBOMCTB
TOPHBIX MOPOJ Ha 00pasiax v B MacCHBe.

CamocTosTenbHOe Y3yueHue

yueOHOM 1 Hay4YHO JIUTepaTyphl.

[ToroTOBKa K TIPaKTUYECKOMY,
71abopaTOPHOMY 3aHSTHIO.
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2.6. PaguaiioHHble CBOMCTBA FOPHBIX MOPOJ | 3 CamocTosiTeNlbHOE U3yueHue
PaguoaktuBHOCTE  mopof.  PajuvoakTuBHbIE yueOHOU U Hay4YHO JIUTepaTyphl.
MHHepaJIbl. BOBAEﬁCTBHH H3Hy‘l€HHﬁ. HOAFOTOBK& K [IPaKTUUYECKOMY,
[ornomenve usnyuennid. Metozbl ¥ annaparypa nabopaTOpPHOMY 3aHATHIO.
orpefiesieHus paZv0aKTUBHOCTU TIOPOZ,
PaaliioHHble MeTOZBI B TIpOIeccax [Jo0bran
MOJIe3HBIX ~ WCKOMaeMblX,  oOoraijeHus, B
Jiopa3BeJike MeCTOPOXKJEHWH, aBTOMaTHU3aLUuK
MPOU3BO/ICTBEHHBIX [IPOLIECCOB.
HToro no pasgeny 3 1 40
Paszpen 3. ®u3snyecKue nponeccbl rOPHOro [1K-16
NpPOM3BOJACTBA OTIK-4
3.1.I'opHO-TexXHOJIOTUUeCcKue 3 2 2 CamocrosiTesibHOE U3yueHue 3arura 1abopaTopHbIX U
XapaKTePUCTUKH FOPHBIX MOPO/, yueOHOU U Hay4YHO JIUTepaTyphl. MPaKTUYeCKUX pabor,
CopHble T1OPOAbl KAk OOBEKT pa3paboTKH. [ToaroToBKa K mpakTU4eCKOMY, KOHTPOJILHOM paboThI.
TexHonornueckue MMOKa3dTen CKaJ/IbHbIX, Ha60paTopH0My 3QHATUIO.
TMO/JTyCKA/IbHBIX, ITJIOTHBIX, MATKHX W CbIIIYyUYHuX
nopog.  Kperoctb,  TBepAOCTb,  BSI3KOCTb,
JpOOUMOCTb,  B3PBIBAEMOCTb,  aOpa3sHUBHOCTH
MOpOJi, COTMPOTHB/ISIEMOCTb PE3aHUI0  TOPO/,.
PaspymieHHble  mopofpl.  TexHOJOTrHUYecKHe
MOKA3dTeJ/IM Pa3pbIXJIEHHBIX TOPHBIX TTOPOJ.
3.2.Ilpouieccel monyueHUs: uHpopmaiuu o| 3 CamocTosiTeslbHOe M3yueHue

CBOMCTBax, COCTaBe M COCTOSIHUM MaCCUBOB
TOPHBIX TIOPO/,
OOue  cBefeHUs.

KauecTBo 110J71€3HOT'0

yueOHOM ¥ Hay4YHO JIUTEpPaTyphl.

[ToroTOBKA K TIPaKTUUYECKOMY,
71a00PAaTOPHOMY 3aHSITHIO.




AynutopHas fg <
KOHTaKkTHast pabora| & O 3
T © = 5
E o S S
: . OpMa TeKYLL[ero KOHTPOJIsA E
Paznen/ Tema = (B akaz. yacax) g T Bup camocTosTe/nsHOU p Y p Ezz
> ® X yCIrieBaeMOCTH U S
JVICLIATITUHBI N | o= S © paboThI N 22 s
& E 2| E8 58 MPOMEe)KYTOYHOU aTTecTalvu 5= E
m
2 8| E & g © = S
g L5 85 8 o £ X
= O v =]
= o = oM 3 2
MCKOTIAaeMOr0 U ero KOHTposib. OrpefeneHue u
KOHTPOJIb  COCTadBd TIIOJIE3HBIX  HMCKOIId€MbIX.
ITporjecchbl 0boraleHus MoJIe3HbIX HCKOMTaeMbIX.
CKBa)XUHHBIE  (TEOTEXHOJIOTUYECKHE) MEeTO/bl
,E[O6]:IBaHI/IH T10J1e3HbIX UCKOITaeMBbIX.
WToro no pa3peny 3 2 2 - 24,4
HWToro no pgucuuninHe 3 4 4/2 4 84,4 JK3aMeH
KouTtposibHas padora




5. O6pa3oBarenbHbIe U HH(OPMALOHHBIE TEXHOIOTHHI

B mpouecce mpernosaBaHus AUCHUTUIMHBI «PU3MKa TOPHBIX PAabOT» TIPUMEHSFOTCS
TPaZULIMOHHASI U UHTepaKTUBHbIE TeXHOIOTHH.

Jlekiy TIPOXOJAT Kak B TPAJUIIMOHHON (opme, Tak u B (opme JeKImii-Oeces, Tae
MaTepua/l OpDUEHTHDOBAaH Ha M3/I0)KeHHWe U O0bsCHeHWe CTy/JeHTaM HayuHoW HH(pOpMalUy,
To/j/1e)Kall|eil OCMBIC/IEHUIO U 3aTIOMUHAHUIO.

JIeKLIMOHHBIN MaTepuas 3aKpervisieTcsi B Xo/ie 1abopaTOPHBIX UMpaKTHUeCKWX paboT, Ha
KOTOPBIX BBITIOTHSIOTCS TPYIINIOBbIE WM UHAUBUAYaIbHbIe3a/JaHus TI0 TIPOIeHHOMN TeMe.

[lpu mpoBefieHMH /1aOOpPAaTOPHBIX W TMPAKTUUECKUX 3aHATHUN HCTIONb3YeTCs] MeTO[
KOHTEKCTHOTO 00yueHHsl, KOTOPbIM  TO3BOJISIET YCBOUTh MaTepHas IMyTeM BBISB/IEHUS CBsS3el
MeXX1y KOHKPeTHBbIM 3HaHUeM U ero NpuMeHeHHeM.

[Tepemaua HEOOXOAWUMBIX TEOPETUYECKMX 3HAaHWM U (OpPMUpOBaHME OCHOBHBIX
Tipe/iCTaB/IeHUH TI0 KypCy TIPOMCXOJUT C UCII0J/Ib30BaHUEM MYJIbTUMeAUMHOTO 0060py/10BaHUSI.

CamocrosiTesibHasi paboTa CTy/IeHTOB CTUMYJIHUPYeT CTY/€HTOB K CaMOCTOSTEeTbHOU
ripopaboTKe TeM B TIpoLiecce MOAr0TOBKH K KOHTPOJIbHBIM PaboTaM U UTOTOBOM aTTeCTaluu.

B kauecTBe OIL|eHOUHBIX CPE/ICTB Ha TPOTSHKEHUM CeMecTpa MCIOJb3YIOTCS: YCTHBIN
OTIpOC, TeCTUPOBaHUe, KOHTPOJIbHbIE pabOThI CTY/1€HTOB.

6. Y‘-IEGHO-METOI[PI'-IECKI/IE obecrnieueHre CaMOCTOATE/TLHOM paﬁoTbl CTYAEHTOB

[lo pucuumivHe «®u3KMKa TOpPHBIX TMOPOJ» TpeJycMOTpeHa ayAWTOpHasi |

BHeay/JIUTOpHasi CAMOCTOsSITe/TbHast paboTa 00yUaroIuXcsl.
BHeayautopHasi camocTosiTesibHasi paboTa CTYZIeHTOB OCYIIeCTB/ISIeTCsl B BU/ie TTOATOTOBKU

K /1a00paTOpPHBIM M MPAKTUUYECKUM 3aHSATHSM, a TakKe TMOATOTOBKe K 3K3aMeHY M HalMCaHWI0
KOHTPOJIbHOM paboThI.

IIpumMepHasi TeMaTHKa KOHTPOJIBHBIX PadoT:

1. BolurcieHue cTaH/IapTHBIX TlapamMeTpoB orubatoirieil KpyroB Mopa.

2. TTogroToBka K OypOB3pLIBHBIM paboTam

3. B3pbiBaeMOCTh TOpHBIX 1TOpO/]. [IpobeHre U u3MesbueHe M0JIe3HOT0 UCKOTIaeMoro
T10CJIe U3BJIeYeHUs]
. TpaHcriopTHpOBaHKe TOPHBIX MTOPOJ,
. Tery1oBBIe CBOMCTBA MaCCUBOB
. CKBa)KMHHbIE METO/Ibl UCC/IeJOBAaHUS
. MuHepasbl ¥ TOpHbIe OPO/bl, UX CTPOEHHUE U COCTaB.
. OcobeHHOCTH COCTaBa ¥ CTPOEHUsI UCKOTIaeMbIX yTiieit
. Knaccudukariys nopos rno ¢gusnueckum CBONMCTBaM.
. MeTo/ bl M3y4yeHUs COCTaBa U CTPOEHUS TOPHBIX MOPOJ.
. Knaccuduikauys pusrueckux CBOMCTB FOPHBIX MOPOJ U OCHOBHBIE MpaBU/ia W3yueHUs!
UX (PU3MKO-MeXaHMUeCKUX CBOMCTB.

6. MexaHnyecKle CBOWCTBA TOPHBIX MOPOJ;: HaNpsbKeHUs U fehopMaliii BrOPHbIX

ropo/iax.

7. Ynpyrue CBOWCTBA FOPHBIX MOPOJ,

8. Ynpyrue KonebaHusi B MacCHBaxX rOPHBIX TIOPOJ,.

9. Peosiornueckuie ¥ MexaHAYeCKHe CBOWCTBA TOPHBIX MOPOJ.

10. AKycTuuecKre rapamMeTphbl TOPHBIX MOPO/] U yIIpyTHe KojebaHusi B MaCcCUBaX TOPHBIX
TIOPOI.

11. PacripocTpaHeHyre M HaKOIJIEHUE Tell/la B TOPHBIX MOPO/iax.

12. TernsioBbIe CBOMCTBA TOPHBIX MOPOJ,

13. BiusiHue TeryioBOro roJisi Ha MexaHu4yeCcKue CBOKMCTBa MOPO/I.

14. Bo3geicTBre 371€KTPUUECKOTO U MarHUTHOTO TOJIeN Ha CBOMCTBA TOPHBIX MOPOJ,.

15. Vicniosib30BaHye U3ny4yeHUs Ji/isl KOHTPOJISI COJEePrKaHusl TI0JIe3HbIX KOMIIOHEHTOB B
TOPHBIX MOPO/JaX U MOBBILIEHUS] KOHTPACTHOCTU WX CBOMCTB.

16. [TacnopTu3aLusi TOPHBIX MOPOJ, N0 (PU3UKO-TEXHUUECKUM [1apamMeTpam.

17. Knaccudukaiysi TOpHOTEXHOIOTUUeCKHUX TTapaMeTpOB TOPO/I.

G b wWNRF~ U



18. I'opHOTEXHOIOTUUECKHe TTapaMeTphl PLIXJIBIX U CBA3HBIX ITOPOJ,.

19. MeTopp! paspylieHNst TOPHBIX TIOPO,.

20. YcroitunBoCTh OOPTOB KaphepoB U OTBAJIOB.

21. CKBa)KUHHbBIe METO/bl UCC/IeJOBAHUSL.

22. MeTo/ibl KOHTPOJIS 38 COCTAaBOM I10JIe3HbIX MCKOIaeMbIX.

23. MeTo/ib! KOHTPOJIS 38 OTJe/IbHBIMU TeXHOJIOTMYeCKUMHU MPOLieCCaMu.

24. Metofbl KOHTPOJIS COCTOSIHUSL MacCHhBa TOPHBIX II0POJ Y TEeXHOJOTMYeCKUxX
TIIPOL[eCCOB

25. MeTo/ bl U3yueHHs: COCTOSIHUSL MaCCHBa TOPHBIX ITOPOJ,.

26. YnpaB/eHve CBONCTBaMU T'OPHBIX TOPOA.

27. YTipaBjieHHe COCTOSTHMEM T'OPHBIX OPOJ,.

28. O6BOJHEHHOCTb T'OPHBIX MOPOJ, ¥ METO/bI OCYILIEHHUS

29. Ilpotiecchbl yIIpOYHEeHUs U pa3ylpOYHeHUs TOPHBIX TIOPOJ.

30. KoMbrHMpOBaHHbIe METO/IbI pa3pylleHusi TOPHBIX IT0PO/,
BeicTyruienve c ripe3eHTarueii aymrcst He 6osee 10 MUHYT;



7. OHEHO‘IHBIE cpeacTBa A1 IPpOoBEeAEHUA HpOME)KYTquOﬁ aTTeCTdllu1

a) IInaHupyemble pe3y/ibTaThbl 00yUeHNsI U OLleHOUHbIe CPeJCTBa /i/Isi MPOBe/eHUsI MPOMEe)XYTOUHOM aTTeCTaluu:
CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUueHus OueHOUHBIe Cpe/CTBA
KOMITeTeHLIU
[TK-16

I'oToBHOCTBIO BB

ITIOJTHSATh SKCIIEPUMEHTa/IbHBIe U JTabopaTOpHbIe

YCCIe/IOBaHMs], UHTePIIPeTUPOBaTh MOyUeHHbIe Pe3y/IbTaThl, COCTABJSTH U 3alUILIATh OTUEThbI

3HaTh

- CBOMCTBA U Ky1acCU(YKALMY FOPHBIX MIOPOJ;
- TiapamMeTpbl  COCTOSIHMSI ~ TOPOJHBIX
MacCHBOB;

- 3aKOHOMEPHOCTH W3MEHEeHWs CBOMICTB
TOPHBIX MOPOJ, M TOPOJHBIX MAacCHUBOB IOJ
BO3/IeiCTBUEM (PU3NUECKUX T10J1el;

- OCHOBHbIE MeTO/bl ONpe/ie/ieHHsl CBOWCTB
TOPHBIX IOpPOJ, ¥ TIOPOJHBIX MacCCUBOB B
71abopaTOPHBIX U HATYPHBIX yCIOBUSX

IIpumepHbIN NepevyeHb TEOPeTUUECKUX BOMPOCOB K 3K3aMeHy:
MuHeparsl ¥ TOpHBIe ITOPOABI UX CTPOEHHUE U COCTaB.
MexaHnyeckue CBOKCTBa TOPHBIX [TOPOJ,.

TepMuueckye CBOMCTBA FOPHBIX MOPOJ,

I"opHble nopozb! Kak 00beKT paspaboTku. Maccus. I'opHast macca. O6paseL.
[TnOTHOCTHBIE CBOMCTBA MTOPOJ,

TBep0oCTb TOPHBIX MOPO.

Knaccudukalysi ropHO-TeXHOIOTMYeCKUX CBOWCTB MOPO/.
Hanpsbkenus u fepopmariii B mopojiax.

PasimaniioHHbIe CBOMCTBAa 00pa3LioB FOPHBIX MTOPOJ,.

ba3oBble (U3MKO-TeXHMUECKUEe [TapaMeTphbl ITOPOJ.

M30TpONHOCTE M aHU30TPOITHOCTH FOPHBIX MOPO/,.

Ynpyrue Kone6aHusi B MacCUBax rOPHbBIX MOPO/I,.

BimsiHne MMHepasIbHOTO COCTaBa Y CTPOEHHs MOPOJ, Ha UX CBOMCTBA.
[TnacTueckue U peosioruuecKre CBOMCTBA MOPOJ,.

’KnpkocTty v rasel B opojiax.

CTpoeHue, cOCTaB M COCTOSIHHE Pa3pbIXJ/IEHHBIX TOPHBIX MOPOJ]
BimsiHue cocTtaBa M CTPOeHUs ITOPOJ, Ha UX yTIpyrye CBOUCTBA.
Knaccugukaiysi ropHbIX TOPOJ, 10 KPernocTH

[TpouHOCTH 0OPA3IOB TOPHBIX TIOPO,.

Bsi3kocTb, pobUMOCTb 1 abpasMBHOCTb MOPO/,.

[Monsipy3ariysi TOpHBIX MOPO/,

MexaHnyeckue Moeny e(popMUpOBaHus TeJl.
TenonpoBoHOCTb U TeMIepaTypONpOBOJHOCTb MOPO/
TpelMHOBAaTOCTh TOPHBIX TTOPO/,

TBep0CTb FOPHBIX NIOPOJ, ¥ MUHEpasoB.




CTpyKTypHBII

3/IEMeHT [Tnanupyemble pe3ynbTaThl 00yUeHust OreHOuHBIE CpefCTBa
KOMITeTeHLIUU
AKycTHuecKre CBOHCTBa 00pa3IioB rOPHBIX MOPO/I.
TernnoeMKOCTb TIOPOA.
Krnaccudukanus nopof 1o pu3nueckum CBOMCTBaM.
KperocTe ropHbIX IIOPOJ,
TersioBoe paciipeHue.
Ywmets - UCTI0/Ib30BaTh OCHOBHBIe NpaBusia usydenus | Ilpumepsl 3agay:
(bM3MKO-TeXHUYECKUX [TapaMeTpPOB MOPO/; 1. BbIUKMCIUTE TVIOTHOCTh U 06b@MHYIO MacCy MOPO/Ibl, eC/Id U3BECTHBI ee 00beMHbIN BeC U
- OmnpefiesiiTh WCTMHHYI0 M HaCBIMHYIO | 061as nopuctocts (P=44%, Y=19,2 kH/m?)
TUVIOTHOCTb, Kpernoctb M  abpa3uBHOCTH, | 2. Kybuueckuii obpasel; co ctopoHoii 5 cM uMeeT maccy 320 r. OnpeZieluTb 06 beMHYI0 MacCy
BI&KHOCTE U  CBITyYeCTb MHHEPAJBbHOTO | 1 00beMHBIN BeC TOPHOU TIOPO/IBI
CbIpbsl, TIOPUCTOCTb U  TPELIWHOBATOCThb
TOPHBIX ITOPO,
Bnapets - TEPMHUHOJIOTEN U3YUeHHOI 0 Kypca; IIpuMepHBIN TeCT AJ/IA NPOBePKU 3HAHUM

- OCHOBHBIMH MeTOJMKAaMU MPaBUIbHOIO
V3MepeHust pa3/IMYHbIX ¢busnyecknx
Be/IMYMH, HaBbIKaMu 006pabOTKU TOTyYeHHBIX
5KCTIepUMEHTa/IbHBIX JJaHHbIX

3a/jlaHye Ha TIOHUMaHVe TePMUHOB
BribepuTe npaBUIbHOE OTIpe/ieieHre [/t KaKJ0ro TePMUHA M3 CITHCKA:
MuHepar.

AHM30TPOITHbIE MUHEPAJIbI.
V30TPOITHbIe MUHepaslbl.
MuHepanbHbIM COCTaB FOPHBIX MOPOJ,
CTpoeHue ropHbIX MIOPOJ.

PbIx/1bI€ TOpHBIE IOPO/EI.

CBsi3HbIe TOpHbIe [TOPO/bI.

TBepAble rOpHbIE TIOPO/BI.
[TpodupoBas cTpyKTypa.

. AdanHuToBas CTPyKTypa.

. MaccuBHas TekcTypa

. Ilopucras Tekcrypa

. Cnoucras TekcTypa

[TopucToCTh rOpHBIX MOPOJ,

LoOoONTUTAWN =
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CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUeHust OueHOuHBIe Cpe/CTBaA
KOMITeTEeHLIU

a. MexaHuueckre cMeCH pa3/IMYHbIX MUHEPA/IOB WY 3epeH OJHOr0 MUHepaJsia, He CBS3aHHbIX
MeXy COOOM.

b. C >xeCcTKOM, yIIpyrou CBsI3bl0 MeXXJy YaCTULIaMHA MHHEPaJIOB.

c. B o011yto cTek/10BaTy 0 WM KPUCTA/UTMYECKYH0 MAacCy BKparieHbl KDYITHbIE KPUCTAJLTBL.
d.Xapakrepusyetr 00beMHOe OTHOCHTE/IbHOE COJIep>KaHKe B MIOPO/ie Pa3/TUUHBIX MUHEPAIOB.
e. CBOMCTBa HEOMHAKOBHI B Pa3HbIX HaIllPaBJ/IeHHUSIX.

f. TlpupogHOe Teso, MPUOIU3UTETHEHO OHOPOAHOE TI0 XUMHUECKOMY COCTaBy U (pU3NYeCKUM
cBo¥icTBaM, obpa3ytolreecs B pe3ysbTaTe (PU3UKO-XUMHUUECKUX TTPOL[ECCOB B 3eMHOM KOpe.
g. CBOICTBa OAMHAKOBBI B Pa3HbIX HarlpaB/IeHUSsIX.

h. CoBOKyITHOCTb TIPU3HAKOB, OTMUCHIBAIOIIUX CTEMeHb CBSA3U MeXKy YacTULIaMH TTOPO/IbI, UX
pa3Mepsbl, (popMy 1 B3aMMHOE PacIiojioyKeHHe.

i. C BOJHO-KOJUTOMTHBIMH CBSI3SIMH UaCTHUL] MEXKIY COOOM.

j. 3epHa pa3/IMuUMBbI JIULLb TIPU YBETUYEHHUH.

k. YacTHLIbI TOPO/IBI HE TJIOTHO TIPUJIETat0T APYT K APYTY, 00pa3ys 60JIbIoe Ynciio
MUKPOITyCTOT.

1. YacTuripl mopozibl uepeayroTcsi, 00pa3ysi C/IOM W HarylaCTOBaHMS.

m. COBOKYITHOCTh BCeX MYCTOT B TOPHBIX TTOPOAAX, 3aK/IHOUEHHBIX MeXy MUHepaTbHbIMU
YaCTUL|AMU WJIU UX arperaTamu.

n. YacTuilpl MOPO/ibl He OPUEHTUPOBAHBI, TIJIOTHO MPU/IEratoT APYT K APYTY.

Kmtou: 1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-1, 14-m.

OIlK-4
['0OTOBHOCTBIO C eCTeCTBeHHOHAyUHbBIX TIO3WIUK OL|eHWBaTb CTPOeHMEe, XMMUUeCKHU M MUHePaIbHBIA COCTaB 3eMHOW KOPbI, MOpPQooruueckrie 0COOEHHOCTH U
reHeTUYeCKue TUIbl MeCTOPOXKJEHUM TBEPZBIX I0JIe3HbIX WCKOIMAaeMbIX MPU pelleHrH 33/ay Mo paljMoHaIbHOMY M KOMIIEKCHOMY OCBOEHUIO Te0peCypCHOr0
NoTeHI1asaa HeJip

3HaTb - MUHepasibl U TOpHbIe TIOPOJbl, UX cTpoeHHe | IIpuMepHbIi NepeueHb TeOpeTHUeCKHUX BONPOCOB K K3aMeHy:

Y COCTaBa; BiusiHue BHeLLIHMX T10J1el Ha TeIyIOBble U 3/IeKTPOMarHUTHbIE CBOKMCTBA MOPO/.
- MeTOoAbl Mu3yueHMs cocTtaBa M cTpoeHMs | Knaccrdukarus peIxbiX OPOJ,.

TIOpOJ; BnusiHue yBia)KHeHHs1 Ha TOPHBIE TTOPO/JbI.

- 00le MPUHLUIBI BAWSHUS MUHEPaTbHOTO | PU3UKO-TeXHHUUeCKHe TTapaMeTphl Pa3pbIX/IeHHBIX TIOPO/I.

COCTaBa U CTPOEHUsI HanpspkeHus ¥ fiehopmaliiy B TOPHBIX IOPOJaxX




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

Ha CBOMCTBA MOpPO/;

- knaccudukauyoo  (GU3NUeCKUX CBOMWCTB
TIOPOZ;

- TUTTBIBHEIIIHUX T10J1eH

[TpesMeT ¥ MeTOZbI (PU3MKUTOPHBIX TTOPO,

XPYINKOCTb U IJIACTUYHOCTD MOPO[,.

MarHuTHbIe CBOWCTBA 00pa3sLjoB TOPHBIX TIOPO.
DU3MKO-TeXHUUECKHe ITapaMeTpbl FOPHBIX NTOPOJ, B MacCHBe.
Ynpyrue cBoICTBa MOPOZ,

[TopucCTOCTH TOPHBIX TTOPOJ,

[TepemeliieHue )XUAKOCTEN 1 Ta30B B [IOPOAAX

BosgelicTBue BHeIIHUX I10/1el HAa CBOWCTBA TOPHBIX ITOPOZ,

PaboTa v nokasareiy TPyIHOCTH pa3pylLleHus

PacripocTpaHeHMe 1 HakoIJIeHMe Terjia B Iopojax

BiusiHne MUHepasbHOTO COCTaBa Y CTPOEHHUs MOPOJ, Ha UX MPOYHOCTh
OO01mye cBefieHUs O B3aMMOCBSI3U CBOMCTB TIOPO[,.

CBoricTBa Nopo/, KaK NUCTOUHUKW MH(OpMaLvK.

O/eKTPONPOBOJHOCTb TOPHBIX MOPO,.

CrpoeHue, COCTaB U COCTOSIHUE ITOPOJHBIX MaCCUBOB.

oOHapy>keHHe BK/TFOUEHHI U OTIaCHBIX 30H B MaCCHBaX TOPHBIX TIOPOJ
Knaccugukaiysi ropHO-TEXHOJ/IOTHYECKUX CBOMCTB TOPHBIX MTOPOJ,
3azaun U paszesnbl (PU3NKU FOPHBIX TTOPOJ,

dusnyeckue NpoLecchl B TOPHBIX NTOPOJax

Knaccudukaiyy ropHbIX IOpog,

AOpa3uBHOCTE FOPHBIX MTOPO/

AKyCTHYeCcKHe XapaKTepUCTUKU TOPHBIX TIOPOJ

KpenocTs ropHbix 1opoz. MeTozbl onpefienieHyst Ko3¢uiiieHTa KpernocTu
Knaccudukaims v nacrnoptusalusi FTOpHbIX MOPOJ, M0 (PU3MUeCKHUM CBOMCTBaM
Vicnosib30BaHMe MarHUTHBIX CBOKCTB NTOPOJ; B TOPHOM ITPOM3BO/CTBE

Ywmets

- TIPOBOJIUTH UCTIBITAHUSI TOPHBIX TMOPOJ MpPHU
HCCelOBaHUM UX (PU3NUECKUX CBONCTB

IIpumepsl 3aau:

1. IIpu ofHOOCHOM CKaTUX 00Opa3siia opo/bl MPSIMOYTO/IbHOU (hOpMBI BAIO/L pebpa A
Habmofanocs n3MeHeHre pasmepoB ero pebep A 1 B=C Ha Benmmunny AA, AB=AC.
Ornpepenutb Moay/ib FOHra, koadduiment [TyaccoHa u Mofy/ib caBUra AaHHou ropojsl (E-?;
v—?; G-?). lano: P=32 kH; A=0,15m; AA=4*10"m; B=0,08 m; AB=6*10"m.




CTpyKTypHBII

3/IeMeHT [Tnanupyemble pe3y/ibTaTbl 00yUYeHuUs OrieHOUHBIE CPe/ICTBA
KOMIIeTEeHIIUU
2. TTocTpouTh TIACIIOPT MPOYHOCTH TOPHOM MOPO/IbI, TIPUHSIB B KaueCTBe Orudaroiiieii Kpyro
Mopa npsiMyto, KacaTe/IbHYI0 K KpyraM pacTskeHUs U cxkaTust. OripefiesTuThb, 110 HEMY,
CLieTJIeHre U yroji BHyTpenHero tpenus (C-?; ¢-?). [auno: 0,,,=80MIla,o =41,8 MIla.
Bragets - Knaccudukalyed mopoj mo (pusnuecKum ITpuMepHBIH TeCT /1A MPOBEPKHU 3HAHUH

CBOMCTBaM;
- OCHOBHBIMHU TpaBWIaMU U3yueHusi (pU3MNKO-
TeXHUUeCKUX MapaMeTpOB TOPOJ;

- MeTolaMu  ompefie/ieHHdss  (PU3NUECKUX
CBOWCTB MUHEPAJIOB U TOPHBIX
TIOpo/,

Boripoc (3aanue)

Bo3moykHEbIe BAdpHWAHTLI OTBETOB

l'opHas mnopoja IUIOTHOCTBHO 2,8
r/cm’

nMeeT 00IIIyI0 OPUCTOCTh 5 %.
Ornpefie/TUTh ye/TbHbIN Bec.

1. 2,66;

2. 27,94,

3. 0,56

4. HeT BepPHOI'0 OTBeTa

UTo moHUMaeTcs MoJ, CTPYKTYPoi U
TEeKCTYPOU rOPHBIX TIOPOJ?

1. MuHepa/bHbIN COCTaB.

2. XIMUUeCKHUM COCTaB.

3. CrereHb CBS3U MEXAY YaCTULIAMU MTOPO/bI, UX
pa3Mepamu, (hOpMy U B3aUMHBIM PacrioI0KeHUeM.
4. TIpoCTpaHCTBEHHYIO KPUCTA/NIMYECKYI0 PEIeTKY

Kakasi Bojja, HaX0/isAII[asicsi B TOPHBIX
TOpO/Iax, Ha3bIBAeTCSI XUMUUECKH
CBS3aHHOU?

1. Bozsa TecHO coeiMHeHa MOJIEKY/IIPHbIMU
CWJ1aMU TIPUTSDKEHUS C TBepAbIMU YacTULaMU
MOpoZAbl, 00BO/IAKMBAs VX B BH7IE T/IEHKU.

2. Bopa, koTopas Hapsify C ApyrMMU MOJIeKyJ/1aMUu
Y MOHaMH BXOJUT B COCTaB KPUCTa/UTUUECKON
pelleTKX MUHepasos.

3. Boga, KoTopast B mopojiax y/ep>XKUBaeTcsl B
MeJIKMX IT0pax U 3arlo/HA01as KPyIHbIe IOk,
CriocoOHasi epeABUraThCs B IOPOAAX Mo
[efiCTBUEM CUJI TSDKeCTH WU JlaBJIeHusl.

[To kakoMy mapameTpy
TOPO/IbI MOAPa3esitoTCs Ha:
BO/IOYTIOpHbIE, C/1ab0TIPOHULIAeMEIe,
cpeJiHeNPOHULIAeMbIe U

r'OpHEBIE

1. Koa¢ddureHTOM TpeIyuHHOM MTPOHUI[aeMOCTH.
2. KoadpduipeHToM MpoHULIaeMOCTH.
3. Koaddumenry dpunbrpanyu.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

JIeTKOTIpOHML[aeMble?

Kak Ha3biBaeTcsi BHeIlIHee T0Jie,
rapamMeTpbl KOTOPOT'O U3MEHSIIOT B
3HAUMTe/IbHBIX TMpejiesiax C Lebio
YCTaHOBJIEHUS] 3aBUCUMOCTU CBOUCTB
MOPO/Ibl OT HUX?

1. CunoBeiM
2. VI3amepuUTeibHbIM
3. Bo3peiicTByronmm.

[Tnactrueckas nedopmanys | 1. Mo NpsiMO NPONOPLMOHANBHON 3aBUCUMOCTH
MPOUCXOAUT MeXIy
nedopmalusiMy Mopo/ibl U Harpy3Koi
2. 6e3 HapyILeHuUs CTJIOIIHOCTH BelleCTBa
3. 6e3 yBe/TMUeHHsI CKOPOCTH pocTa JedopMalfuii C
TIOBBILLIEHMEM Harpy3Ku
ITpoponbHBIE BOJIHBI | 1. B TBepAbIxX Tenax.
PacrpoCTPaHATCH 2. B rasax.

3. B xxupgkux cpenax.
4. B mo6oii cpepe.

HOpMa]IbHLIe HallpsKeHUs 3TO:

1. HanpskeHus, JeMCTBYIOLME KacaTe/lbHO K
ionazake S.

2. HaripsbkeHus1, HaripaB/ieHHbIe [1epIieHUKY/IIPHO
K paccMaTpuBaeMou riomjazke S.

KacaTtenbHbie
OTCYTCTBYIOT [IPU:

HallpsOKeHU A

1. a =90° T.e. B IioIIa/iKe, Mapasiie/ibHON TMHUU
[leViCTBYS BHELIIHEN CUJIbI.

2. o =45° T.e. B TIIoLaJKe, Mapajjie/lbHON JIMHUU
[leViCTBYS BHELIIHEN CUJIBI.

3. a =0, T.e. B yowaKe, neprneHAUKy/IsIpHON
HarpaBJ/IeHUIO 1eMCTBUSI BHELIIHEN HarPy3KH.







0) Ilopsapok mnpoBejeHHs NPOMEXYTOYHOM aTTeCTalUH, II0Ka3aTeJlM M KpHUTepHH
OLICHUBaHMS:

[TpomexxyTouHasi aTTecTalysi 1O JucHuriMHe «®dU3MKa TOPHBIX TIOpPOJ[» BKIIIOUAeT
TeopeTHUeCKre BOIMPOCHI, TI03BOJISIOLME OLIeHUTh YPOBEHb YCBOEHUsT 00YUarOLUMUCS 3HaHUM, U
NpaKTUYeCcKye 3a/laHus, BbISB/SIOIIME CTeleHb C(OPMUPOBAHHOCTH YMEHWW U BaJleHuH,
MPOBOJUTCS B (DOpMe SK3aMeHa.

OK3aMeH MO0 JIaHHOW AWCLUIUIMHE TPOBOJAWTCS B YCTHOM (pOpMe MO 3K3aMeHallOHHBIM
Ounetam, KaXKZblii U3 KOTOPBIX BK/IFOUaeT 3 TeOpeTHYeCKUX BOIIPOCa.

IToka3aTe/s U KpUTepPUHU OLleHUBAaHUS K3aMeHa:

— Ha OL|eHKY «0T/JIMYHO» (5 0anioB) — oOyyaroLuiics eMOHCTPUPYeT BbICOKUM ypOBeHb
cOopMUPOBAHHOCT KOMITETEHL[MI, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOOKoe 3HaHUe
yuebHOro MaTepuasa, CBOOOJHO BBITIOJIHSIET TIPaKTUUeCKWe 3a/laHusi, CBOOOJHO oOrepupyeT
3HaHUSIMY, YMEHUSIMU, TIPUMeHsIeT UX B CUTYaLMsIX MOBBILIEHHOW C/I0XKHOCTH.

— Ha OLIeHKy «xopomo» (4 6anna) — oOyuaroluiics JeMOHCTPUPYeT CpPeJHUI ypOBeHb
Cc()OPMHPOBAHHOCTH KOMIIETEHL|MI: OCHOBHbIE 3HaHUS, YMEHHS OCBOEHbI, HO [OIMyCKarTCA
He3HauuTe/bHble OLIMOKM, HETOUYHOCTH, 3aTPy[JHEHUs I[P aHAJIUTHUeCKUX Orlepalusx,
repeHoCe 3HaHWM U YMeHU! Ha HOBble, HeCTaHapTHbIe CUTYaL[UH.

— Ha OLIEHKY «YyAOB/IeTBOPUTE/NbHO» (3 0Oanna) — oOydYarou[uiics [1@eMOHCTpUpYeT
TIOPOTOBbIM YpPOBeHb C(OPMHUPOBAHHOCTH KOMIIETEHLIMI: B XOZle KOHTPOJIbHBIX MepOIpUATHI
JIOTTyCKAIOTCsl OLIMOKM, TIPOSIB/ISIETCSI OTCYTCTBHE OTZAeNbHBIX 3HAaHWM, yMeHWH, HaBBIKOB,
00yyJaroImuiicss WCIBITHIBAET 3HAUWTebHbIe 3aTPYJHEHUWs TPHU OIepPUPOBAaHWM 3HAHUSIMH U
YMEeHUSIMU TIPU X TlePeHOCe Ha HOBbIe CUTYaLIWH.

— Ha OILIeHKY «HeYyAOB/IETBOPUTE/IbHO» (2 0Oanma) — oOyvaromuics [@eMOHCTPUPYET
3HaHus He Oosiee 20% TeOpeTMUECKOTO MaTepuasa, [OMycKaeT CYIleCTBeHHble OIIMOKH, He
MOJKeT I10Ka3aThb WHTe/IIeKTya/lbHble HaBbIKM pellleHus IPOCThIX 3a/ay.

— Ha OI[eHKY «HeyAOBJIeTBOPHUTE/JbHO» (1 0asn) — oOyyaromuiics He MOJKeT TOoKa3aTh
3HaHWSI Ha YPOBHe BOCIPOW3BeZieHUs W OOBsicHeHWs WH(OpMalyy, He MOXKeT I10Ka3aTh
VHTe/UIeKTYya/ibHble HaBbIKU pellleHUsl MPOCThIX 3a/jau.

OLleHKH «OTJIMYHO», «XOPOIIO» U «Y/IOBJIETBOPUTETLHO»SIBJISIIOTCS OCHOBaHUEM ISl
MOJIyYeHUs1 CTY/leHTOM 3ayera TI0 [JUCLUIUIMHE, a OLleHKAa «HeyJOBIeTBOPUTE/IbHO» -
He3auTeHO.

8. YueOHO-MeTOAMUeCKOe U HH(POpMALIMOHHOE 00ecnieueHHEe JUCHUTITMHBI

a) OcHoBHas 1uTeparypa:

1. [lIBeoB, N.M. ®u3MKa rOpHbIX TIOPOJ;: MeXaHWYeCKHe CBOWCTBA TOPHBIX MOPO/, :
yuebHoe mocobue / .M. I1IBenoB. — MockBa: MUCHC, 2019. — 122 c. — ISBN 978-5-
907061-27-9. Pexxum goctyma: https://e.lanbook.com/book/116928

2. flnuenko, I'.A. ®u3rka ropHslx nopog. [I1I0THOCTHBIE CBOMCTBA FOPHBIX TOPOJ, U
daxTopsl, UX onpezessitoiye : yuedHoe nocobue / I'.A. fiHueHKo. — MockBa: MUCHC, 2019.
— 142 c. — ISBN 978-5-906953-86-5. Pexxum foctyna: https://e.lanbook.com/book/129076

3. 'onuapos, C.A. ®u3rKa ropHbIX MOPOJ, : pU3NYeCcKue sIBIeHUsl U 3PPEeKThI B TPaKTHUKe
TOPHOTO TIPOM3BO/CTBA : yueOHoe mocodue / C.A. I'onuapos, I1.H. ITamenkos, A.B.
ITnotHMKoBa. — Mocksa : MUCHUC, 2016. — 27 c. — ISBN 978-5-87623-973-0. Pexxum

pocrymna: https://e.lanbook.com/book/93655

0) lonmo/iHUTE/IbHAA JIUTEPATypa:

1. l'onuapos, C.A. ®U3MKO-TeXHUUECKHe OCHOBLI pecypcocbepeskeHus TIpY pa3pylieHn!
TOPHBIX TIOPoZ : yuebHoe mocobue / C.A. T'onuapoB. — Mocksa : ['opHas kaura, 2007. — 211 c.
— ISBN 978-5-7418-0482-7. Pexxum poctyna: https://e.lanbook.com/book/3282

2. Anekcan/zipoB, A.B. HanpaBieHHOe M3MeHeHHe CBOWCTB FOPHBIX MOPOJ, (PU3UKO-
XUMHUYECKHUM BO3/IelCTBUEM B Lie/isix 3P heKTUBHOM pyAonoArotoBku / A.B. Anekcanapos, H.M.



https://e.lanbook.com/book/116928
https://e.lanbook.com/book/3282
https://e.lanbook.com/book/93655
https://e.lanbook.com/book/129076

JluteBuHoBa, T.H. Anekcangposa. — Mocksa : I'opHas kHura, 2012. — 12 c¢. — ISBN 0236-
1493. Pexxum pocrymna: https://e.lanbook.com/book/49713

3. HoBuk I'.f1., P>xeBckuii B.B. OcHOBBI (pU3UKM FOpPHBIX NOPOJ,. — M.: KHIWKHBIN Zl0M
"JIMBPOKOM", 2010. — 360 c.

4. A K. ITopuesckuii, I'.A. KatkoB. OCHOBBI ()M3MKH TOPHBIX MIOPOJI, TeOMeXaHUKU 1
yrpaBsjieHUs: COCTosiHMeM MaccuBa. — M.: MI'TY, 2004. — 120 c.

5. PxxeBckuii B.B., HoBuk I'.1. OcHOBBI (pu3viku ropsbix opog. M.: Hezgpa, 1994.

6. HoBuk I'.f1. JlaboparopHble paboThl MO KYpCy «(PU3UKA TOPHBIX TOPOJ. YTIpaBeHUe
ropHbIM faBneHvem». M.: MI'N. U.1, 1986; Y.11, 1986; Y.I11, 1987.

8) MeToauYecKue yKa3aHUA:

1. Oeroas E.FO., [1laBakynera O.I1. [TepepaboTka 10/ie3HBIX UCKOMAeMbIX [DIeKTPOHHBIMN
pecypc]: npaktukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 anekrpoH.ont. auck (CD-
ROM) — Pexxum poctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

2. ®u3nuecKye MeTo/ibl U3yueHusi MUHepanoB: JIabopaTOpHbBIN MPAKTUKYM ISt CTYZIEHTOB
cnetuanbHocTH 130405 «Ob6oraitieHre T0e3HbIX WCKOTIaeMbIX» JHEBHOM M 3a04YHOM (OpMBbI
o0yuenust. — Maruutoropck: 'OY BITO «MI'TY um. I'.11. HocoBa», 2009 - 41 c.

Pexxum poctyna: https:/newlms.magtu.ru/course/view.php?id=84856

r ) ITlporpamMHoe o6ecieuenne u IHTepHeT-pecypchbl:

Hanmenosanue 10 Ne morosopa CpoK [1eliCTBUS JIULIEH3UH
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
[-593 ot 20.05.2016 20.05.2017
MSOffice 2007 Ne 135 ot 17.09.2007 6eccpouHo
77ip CBOOO/THO pacrmpocTpaHseMoe | 6ecCpoYHO

1. UndopmarmoHHas cuctema — EiiHOe OKHO JjocTyTia K 00pa3oBaTe/TbHbIM pecypcam. —
URL: http://www.window.edu.ru.

2. HaiuumoHanbHas wHGOpPMAI[MOHHO-aHAIUTUUeCKasi cucteMa — Poccuiickuii WH[eKC
HayuHoro uurtrpoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

3. [TlouckoBas  cucrema  Axagemuss  Google  (GoogleScholar). -  URL:
https://scholar.google.ru/.

4. Epodees JI.4., Baxpomees I'.C., 3unuenko B.C., HomokoHoBa I'.I' ®wusuka ropHbix

niopoz. - Tomck: U3a-so TITY, 2006. — 520c http://www.twirpx.com/file/54044/

5. HOobpeana  B.M., Bengenbiureitn B.FO., KoxeBnukoB [[.A. Iletpodusuka
(¢usuka ropusix nopof). — M.: Hedts u ra3 PI'Y Hedtu u raza um. .M. I'ybkuHa, 2004. —
368 c. — ISBN 5-7246-0295-4.https://www.twirpx.com/file/162990/

6. T'opHas sHIMKOMeAUs http:// www.mining-enc.ru/
7. TopHompomsiiieHHbIN opTan Poccun http://www.miningexpo.ru/

8. TopHbiii YH(}OpMal[MOHHO-aHA/TUTUYEeCKUM Oro/I/IeTeHDb
http://www.giab-online.ru/rubrics

9. W3patenbckuii oM «Pyzma u Metannbl» EjXeHe[elbHOe HOBOCTHOE 3/1€KTPOHHOE
uznanue "Ore&MetalsWeeklyhttp://rudmet.ru/

10. MudbopMaliMoHHO-U3aTeIbCKUN  LIEHTP 10 TeoJIOTUM U HeJpOoIo/ib30BaHHUIO
http://www.geoinform.ru/

11. HayuHo-TexHUUeCKuit JKypHas «['opHas TIPOMBIIILJIEHHOCTb»

http://mining-media.ru/ru/
12. Caiit usgarenbckoro komriekca OOO «Hayka u TexHosiorum» http://www.nait.ru/

(http://www.nait.ru/journals/index.php?p journal id=2#)

9. MaTepua/bHO-TEXHUUYECKOe 00ecreueHue JUCIUTTHHBI


http://www.nait.ru/journals/index.php?p_journal_id=2
http://mining-media.ru/ru/
http://www.geoinform.ru/
http://rudmet.ru/
http://www.giab-online.ru/rubrics
http://www.mining-enc.ru/
https://www.twirpx.com/file/162990/
http://www.twirpx.com/file/54044/
https://newlms.magtu.ru/course/view.php?id=84856
https://e.lanbook.com/book/49713

MarepuanbHO-TeXHUUYEeCKOoe obecrieueHre AUCIUIUTMHBI BKTFOUAeT:

Turn 1 Ha3BaHUe dyJAUTOPUHU

OcHalileHve ayAuTOpUH

Jle11MOHHas ayauTOpUs

MynbTUMeIiHbIe CPe/ICTBA XpPaHeHUs, repefiauu U
Trpe/icTaBeHNs yueObHOM nH(opMarmu

Jlaboparopuu

1. IpobubHO-M3MeTbunTeIbHOEe 000pyI0BaHKe.

2. I3meputesibHble UHCTPYMEHTHI.

3. TIpubopsI Ajis1 oripeieIeH|st KpernoCcTH MUHEPATBLHOTO
ceIpbst (ITOK, npecchr).

4. CyumibHble 1Kadbl, MydenbHbie TIeuu.

5. Xumuyeckas Iocyza.

6. MUKpOCKOIBI

KommnbroTepHbIi K1acc

[TepcoHanbHbIe KOMITBIOTEPHI € TTakeToM MSOffice,
BbIXOZIOM B VIHTEpHEeT U C JOCTYIIOM B 3/IEKTPOHHYO
“HGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpefly
YHHBEPCUTETa

Ayautopuu Jijisi CaMOCTOSITe/TbHOU
paboThI: KOMIBIOTEPHBIE K/IACChI;
yUTaIbHBIE 3aJ1bl OUOIUOTeKU

[TepcoHanbHbIe KoMIbIOTepHI ¢ naketom MSOffice,
BBbIX0/IOM B VIHTepHeT U C JOCTYIIOM B 3/IEKTPOHHYIO
nH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy
yYHUBEpCUTETA

[MomerieHye /711 XpaHeHUs U
Npo(HIaKTUUECKOTr 0
00C/Ty>KUBaHUS yueOHOTO
obopyioBaHusI

Cresiaxku /7151 XpaHeHUsT yueOHO-HaT/ISIHBIX TIOCOOM 1
yueOHO-MeTOJUUeCKOM JIOKYMeHTAI[|H.




	- свойства и классификации горных пород;
	- параметры состояния породных массивов;
	- закономерности изменения свойств горных пород и породных массивов под воздействием физических полей;
	- основные методы определения свойств горных пород и породных массивов в лабораторных и натурных условиях
	- минералы и горные породы, их строение и состава;
	- методы изучения состава и строения пород;
	- общие принципы влияния минерального состава и строения
	на свойства пород;
	- классификацию физических свойств пород;
	- типывнешних полей
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