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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
y4eOHOM roy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

Pabouast mporpamMmma repecMoTpeHa, 00CykKaeHa u oo0peHa s peanusaruu B 2024 - 2025
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Jl. Konbra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii A.Jl. Konbra




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

[enpto ocBoeHUsT AUCITUTUTHNHBI «DHU3HKa TOPHBIX MOPOI» SABISIETCS OOYUIUTHh OYIYIINX
CIEIHUAIIMCTOB 3HAHMSIM IO KJIACCU(UKAIIMKA TOPHBIX MOPOJ, MapaMeTpaM COCTOSHHS TOPHBIX
MAacCCHBOB.

3amaun MUCUUIUIMHBL — J1aTh OOydYaromeMycsl 3HaHUS O 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB FOPHBIX IMOPOJI IO BO3ACHCTBHEM (DH3NIECKUX TTOJICH

2 MecTo TUCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmmMbl

Jucuumnuaa @u3uka TOPHBIX MOPOJA BXOAUT B 0a30BYH0 4YacTh Y4eOHOTO IUIaHA
00pa3zoBaTeNbHON MTPOTPaAMMBI.

Jiis  u3ydeHWs  JAUCHHUIUIMHBI ~ HEOOXOAMMBI  3HaHUA  (YMEHHS,  BIIAQJICHHS),
c(hopMUPOBaHHBIC B PE3YJIbTATE U3YUCHHS JUCITUIUIHH/ MPAKTHK:

I'eomorns

Marematuka

dusnka

3HaHus (yMEHUS, BIQJICHHS), TOJTyYEHHBIC PU W3YyYE€HUN NAHHOW JTUCIMIUIMHBI OYIyT
HEOOXOUMBI JUIS U3YYCHHUSI TUCITUTUIAH/TIPAKTUK:

['opHbIe MamMHEI 1 000PyAOBaHKE

I'eone3ust u mapkueitnepust

3 Komnerenuuu ody4yawouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHHS

AUCHUILINHBI (MOYJIs1) M IUIAHMPYeMble pe3yabTaThl 00y4eHHUsI

B pesynbrate ocBoeHMs AuCHUIUIMHBL (Moayns) «®u3Mka TOpHBIX TOPOA»
o0yyaromuics 10JKeH 001aJaTh CIeYIOIMMH KOMIETCHIIUSIMHU:

CTpyKTypHBII [Tnanupyemble pe3yabTaTbl 00ydeHUs
JJIEMEHT
KOMITCTCHITUH
OIIK-4 TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MTO3UIIMI OIIEHUBATh CTPOEHUE,

XUMHUYECKHH U MUHEPAJIbHBIN COCTaB 3eMHOU KOPbI, MOP(OJIOTHUECKUE OCOOCHHOCTH U
TCHETHYECKUE TUIIBI MECTOPOXKACHUN TBEPABIX MOJIE3HBIX HCKOMIAEMBIX IIPY PEIIEHUH 3a4a4 110
palMOHAIBbHOMY U KOMILUIEKCHOMY OCBOCHUIO I€OPECYPCHOIr0 MOTEHIIMAIIA HEAP

3HaTh CBOMCTBA U KJacCU(UKALMU TOPHBIX MTOPOJI, TapaMeTpPbl COCTOSHHS
ITOPOJHBIX MaCCUBOB, OCHOBHBIE METO/IbI ONPECIICHUS U 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB F'OPHBIX IIOPOJ U OPOAHBIX MACCUBOB B
71a00paTOPHBIX U HATYPHBIX YCIOBUAX

YMmerb MIPOBOAUTD UCIIBITAHUS TOPHBIX MOPOJ MPU UCCIEAOBAHUN UX (PU3UUECKHUX
CBOHCTB, 00pabaThIBaTh pe3yNbTaThl HCIIBITAHUI U ONHUCHIBATH METOAUKY
pacuera, KOppeKTHO HCIOJIb30BaTh IMOKa3aTelH (PU3UKO-TEXHUUYECKHX
CBOMCTB B pa3jIM4HbIX MPUKJIAJHBIX 33/1a4ax pa3pylIeHUs TOPHBIX OPOJ

Bnanets TEPMUHOJIOTHEN U3YYEHHON JUCHMIUIMHBI, METOJAMU OIEHKHU
HpO‘IHOCTHBIX CBOI>'ICTB I‘OpHBIX HOpO,Z[ B paSHI/I‘IHBIX TCXHOJOI'MYCCKUX
rpoIrieccax TOPHOTO MPOU3BOCTBA, HABBIKAMU OPTaHU3aIuH, TIPOBEICHUS
Y aHAJIM3a PE3YJIbTATOB UCIBITAHUN 10 MEXAaHUYECKOMY Pa3pyLICHUIO
TOPHBIX MTOPO/T

[1K-16 TOTOBHOCTBIO BBITIOTHATH IKCIIEPUMEHTAIBHBIC B JTA0OPAaTOPHBIC UCCIICIOBAHMS,
HHTCPHNPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATBI, COCTABJIATH U 3alIUIIATh OTYCTHI




3HaTh

CBOICTBa U KJIacCU(UKALUY TOPHBIX MOPOJ], TapaMeTPhbl COCTOSHUS
IIOPOJIHBIX MAaCCUBOB, OCHOBHBIE METO/IbI ONPEACICHUS U 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB F'OPHBIX IMOPOJI U MOPOJHBIX MAaCCUBOB B
71a00paTOPHBIX U HATYPHBIX YCIOBUSAX

YMmern

MPOBOMTH UCIIBITAHUS TOPHBIX MOPOJ] MPU UCCIEAOBAHUN UX (PU3UUECKHIX
CBOICTB, 00pabaThIBaTh pe3yIbTAThl HCTIBITAHUI U OMUCHIBATH METOUKY
pacdera, KOppeKTHO HUCIIOJIb30BaTh IMOKa3aTenu (PU3NKO-TEXHUIECKUX
CBOMCTB B pa3IM4HbIX MPHUKJIAJHBIX 33/1a4ax pa3pylIeHUs TOPHBIX MTOPOJ]

Bnaners

TEPMUHOJIOTUEN N3YUEHHOU TUCHIUIUIMHBI, METOJIaMU OLIEHKU
MPOYHOCTHBIX CBOMCTB FOPHBIX MOPOJ B Pa3IMYHBIX TEXHOJIOTUYECKUX
Mpolieccax TOPHOTO MPOU3BOACTBA, HABBIKAMU OpTraHU3alu, POBEICHUS
U aHaJln3a pe3yJbTaTOB UCIIBITAHUN [0 MEXaHUYECKOMY pa3pyLICHUIO
TOPHBIX MOPOJT




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO0mas TpyI0eMKOCTh NUCIMIUIMHBI COCTABIsET 3 3a4eTHHIX eauHull 108 akasa. yacoB, B TOM

HHuCJIC:

— KOHTaKTHas padoTa — 8,6 akaJ. 4acoB:
— ayUTopHas — 6 akaJl. 4acos;
— BHeayIuTOpHas — 2,6 akaj. 4acoB

— camocTosiTenbHast pabota — 90,7 akaj. 4acos;

— MOJTrOTOBKA K PK3aMeHy — 8,7 akaj. yaca

dopma aTTecTalnu - IK3aMEH

Pasnen/ rema
JUCIMITIUHBI

Kypc

AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CaMocrosTelbHas

pabota cryaeHTa

Bun
CaMOCTOSITCILHOM
paboThl

®dopma TeKyLero
KOHTpPOJIA
YCIIEBa€MOCTH U
MIPOMEXYTOUHON
aTTecTaluH

Kon
KOMIICTCHIINHN

1.1  1.Hcropus  pa3Butus
(U3UKY TOPHBIX TIOPO/I.

Llens  w3yuenust  (GU3MKO-
TEXHUYECKHMX CBOICTB rOPHBIX
MOPOJ] ¥ IPOHCXOASIINX B HUX
nponeccoB. 3HaueHHe (GU3NKH
TOPHBIX HOPOJ JUIS CMEXHBIX
JUCLUHUIUIMH U HPOHM3BOJCTBA.
Poip COBETCKHX u
3apy0eXKHBIX  y4YCHBIX B
pa3BUTHH  (QU3MKU  TOPHBIX
MOPOZ. Kpyr npooieM,
TpeOYIOINX 3HAHHUA (UIUKH
TOPHBIX TIOPOJL U IIPOLIECCOB

0,5

CaMOCTOSITENILHOE
n3y4yeHue yueOHon
JITEPATYPBI,
KOHCIIEKTOB
JIEKIAH

VYerHsli onpoc

I1K-16, OIIK-4

1.2 1.1 MusepaibHo-
nerporpaguyeckue  OCHOBBI
(U3MKK TOPHBIX TIOPOJT
CocraB M CTpPOCHHE TOPHBIX
TOPOJ. IInotHOCTB,
MOPUCTOCTh, TPELIHHOBATOCTS,
BIIQXKHOCTh, O0BEMHas Macca.
Knaccudukauns ¢busuko-
TEXHUYECKHX CBOMCTB rOPHBIX
nopoxn. baszoBble  ¢usuko-
TEXHHUYECKHE apameTpsl
nopon.  HMzorponHocts U
AHU30TPOITHOCTD CBOICTB
nopoJ. Buzsl Bojbl B opoze,
BecoBast u obbeMHast
BJIQXKHOCTB, K03 GHULHEeHT
BOZIOHACHIILICHUS

0,5

CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
JIUTEPATYPBI,
KOHCIIEKTOB
JIEKIUHA

VYerHsli onpoc

I1K-16, OIIK-4




HUtoro no pazneny 0,5 | 0,5 | | 18 |

2.

2.1 2.1 Mexanndeckue
CBOMCTBA M TIPOLECCHl B
TOPHBIX IIOPOAX

Hamnpsoxenus u nedopmanuu B
TOPHBIX ITOpoJax. YIIpaBlIeHUE
CBSI3SIMH  MEXIY YIPYTUMH

HaINpsHKEHUSIMH "
negopManuaMu. Yopyrue u
IJIACTUYECKUE CBOICTBA

nopoJi. 3aBUCUMOCTh YNPYTUX
u CBOMCTB  mOpoA  OT

MUHEPAJILHOI'O cocrasa,
IJIOTHOCTH, TIOpHUCTOCTH,
CTpOCHMUA. Peonornueckue

cBoiicTBa nopon. Ilomsyudects
ropHelx nopof. Penakcanus
HanpsHKEHUH B TOPHBIX
opoJax. JnurensHas
MpPOYHOCTh  mopoxa.  Ponb

KOHCTIEKTHPOBAaHH
YOPYTUX W IDTACTUYECKHUX o
o e mabopaTopHOit
CBOICTB OO/ B TIPOIIECCe UX paGoTs;
epopMam ¥ pa3pymICHU. >
Aedopman pasp CaMOCTOSITENILHOE KonTponbHas
Meronst onpezaenenus| 3 0,5 0,5 1 9 o TIK-16, OIIK-4
N N H3y4eHHE YIeOHOM padora Ne 1
negopManuii U HanpsLKEHUH.
o JIATEPaTypébl,
[Inactuueckue CBOICTBa
KOHCIIEKTOB
nopox. Moxynu aedopmanui. Y
JIEKIIH
Buusinue MHUHEPAJIBbHOTO

cocraBa. Ou3nueckas npupoaa
npouHoctd nopon. Teopum
npounoctd.  Jlepexktsr B
mopojax, WX  poiIb B
(hopMHUpOBaHUK HANPSDKEHUH,
BIMSIHUE ~ HAa  TPOYHOCTb
ropuelx  mopox. IIpenenst
HopoJ npu CKaTuH,
PacTsDKSHUH, CHBIDKCHUH.
Yron BHYTpEHHEro TpEHHS,
CLEIUICHUS TOPHBIX IIOPOJ.
3aBUCHMOCTh  IIPOYHOCTHBIX

CBOICTB opox oT
MHHEpaJbHOTO  COCTaBa M
CTPOEHHUSL. 3HayeHue

MPOYHOCTHBIX CBOMCTB MOPOJ
B TIPOIIECCE MX Pa3pyIIEHUs U
YIPOYHEHHS




2.2 2.2 AxycTuueckue
CBOMCTBA M TIPOLECCHl B
TOPHBIX TIOPOJIaxX

Vnpyrue KoJeOaHHs B
TOpOJIax. AxycTHieckue
rmapaMeTpsl TOPHBIX  HOPOJI.

Iornomenne, orpaxkeHne u KOHCIEKTHPOBaHU

MIPEJIOMIICHHE YIPYTUX BOJH B ¢ mabopaTopHOit

MacCHBaX TOPHBIX  TIOPOJ. pabdoThl;

3aBUCHMOCTh ~ aKYCTHUECKHX 05 CaMOCTOSITENILHOE KonTponbHas K-16. OITK-4
apamMeTpoB OT IOPUCTOCTH, ’ n3y4yeHue yueOHon pabora Ne 1 ?
coCTaBa M CTPOEHHUS TOPOJ. JITEPATYPBI,

Mertonp! N3y9CHHUS KOHCIIEKTOB

AKyCTHYECKHX CBOMCTB IIOPOJI. JIEKIIH

HcnonszoBanue

AKyCTHYECKHX CBOUCTB IOPOJ

UL N3y9CHHUS

HEOJHOPOJHOCTH  MacCHUBa,

HAaIpsKEHHOTO COCTOSTHUSL H

TPEIUHOBATOCTH

2.3 2.3 TemuoBble cBOWCTBa U

MPOLECCH] B TOPHBIX MOPOIaxX

dusnyeckue OCHOBBI

HaKOIUICHUS "

pacupoCcTpaHeHUs TeIla B

TOpHBIX mOpojax. TerioBble

cBoifcTBa HOPOJ: KOHCIEKTHPOBaHU

TEMIONPOBOAHOCTD, ¢ 1a00paTopHOH

TEIIOEMKOCTb, paboTsr,

TEMIIEPaTypONpPOBOIHOCTD, 05 CaMOCTOSITENILHOE KonTponbHas K-16. OITK-4
TEIUIOBOE PACIIUPEHHE MOPOLI. ’ n3y4yeHue yueOHon pabora Ne 1 ?
3aBUCHMOCTh TETIOBBIX JIUTEPATYPBI,

CBOIICTB  OT  IUIOTHOCTH, KOHCIIEKTOB

MOPUCTOCTH U CIIOMCTOCTH JIEKIIH

nopon. TemnoBele cBoHCTBa
MacCCHBOB. TerutoBere
CBOMCTBAa  PBIXJIBIX  IOPO.
Mertopl H3MEPEHUsT TEMIOBBIX
CBOHCTB Ha o0Opa3max U B
TOPHOM MaccHBe




2.4 24 DneKTpuyecKue
CBOMCTBA M TIPOLECCHl B
TOPHBIX MOpPOAAX

[lonsiTue YAEIbHON
aneKTponpoBogHocTH. Teopust
JIEKTPOIPOBOHOCTH
TBepAbIX Ten. [IpoBomHMKH,
TIOTYTIPOBOAHHUKHA
YHPOBOL ’ KOHCIICKTUPOBAaHU
JIMIICKTPHUKN. Tumst o
N ¢ 1a00paTopHOH
Hocutenen Toka. [IpipouHast u
paboTsr;
DJICKTpOHHas CaMOCTOSITEIILHOE KonTponsHas
3JIEKTPONPOBOAHOCTH MUHEPA- 9 o p [1K-16, OIIK-4
H3y4eHHE YIeOHOMH padora Ne 1
JIOB-TIOJTYTIPOBOTHUKOB.
. JIATEePaTypébI,
Ompenenenne THIIA HOCUTENEH
KOHCIIEKTOB
TOKa B MHHepajax- .
JIEKIHiH
TIOTYTIPOBOAHUKAX.
3aKOHOMEPHOCTH HM3MEHEHHs
TEPMO3JIC ~ MUHEPAlIOB  Ha
PYIHBIX MECTOPOXKICHUSIX.
Knaccudukanuss MHHEpaioB
o yIAETbHOMY
INEKTPUIECKOMY
COIPOTHBIICHHIO
2.5 2.5 MaruuTtHble CBOHCTBa
M TIPOIECCHl B  TOPHBIX
KOHCTIEKTHPOBAaHH
ropojax o
. ¢ 1a00paTopHOH
MarsuTHBIE CBOWCTBA IOPOJ.
paboTsr;
3asncnmocts MArHHTHBIX CaMOCTOSITEIILHOE KonTponsHas
CBOMCTB IOPOJ OT COJCPIKAHUS 9 o p [1K-16, OIIK-4
H3y4eHHE YIeOHOMI padora Ne 1
MHHEPAJOB, CTIPYKTypHl U
. JIATEPaTypébl,
BHEII-HUX YCJIOBUH. MeTomsl
KOHCIIEKTOB
HU3MEpEHUS MarHUTHBIX .
o JIEKIHH
CBOICTB TOpPHBIX IIOPOX Ha
o0pasmax 1 B MacCHBe
2.6 2.6 Paguanmonabie
CBOIfCTBA TOPHBIX TOPOJT
PannoakTuBHOCTH OpoJI.
PagnoakTuBHEIE — MHHEpabL.
Bo3snelictBus H3ITyYEHUH. KOHCIEKTUPOBAHU
[Tornouenune H3ITyYEHUH. ¢ nabopaTopHOit
Meropt % amnmaparypa paboTsr,
OTIpe/IeNIeHUst CaMOCTOSITENILHOE KonTponbHas
pe 9 g p [IK-16, OTTK-4
PanuoaKTUBHOCTH MOPOZ. n3y4yeHue yueOHon pabora Ne 1
PagnanmonHsle  MeTOmBI B JIATEPaTypébl,
nponeccax JOOBIYHU ITOJIE3HBIX KOHCIIEKTOB
HCKOIAaeMbIX, O0OTaIleHus], B JIEKIIH
JI0Opa3BelIke MECTOPOKICHUH,
aBTOMAaTU3aLUH
MPOU3BOJCTBEHHBIX
MPOLECCOB
HUtoro no pazneny 54

3. Pazgen 3. ®usnueckue npoueccsl

TOPHOTO MPOU3BOJICTBA




3.1 3.1 I'opHo-

TEXHOJIOTHIECKHE

XapaKTePUCTHKU TOPHBIX

opoJ,

T'opable mopons! Kak 0OBEKT

pa3paboTKH. KOHCIEKTHPOBAHU

Texnoornueckue rmoxasaTenan ¢ mabopaTopHOit

CKaJIbHBIX, MOy CKaJIbHBIX, paboTsI;

TUIOTHBIX, MATKUX U CBIMYYHX 0.5 9 caMoCTOATENbHOE Verusit onpoc | TTK-16, OTTK-4
nopoa. Kpemocts, TBepIOCTS, n3y4yeHue yueOHou ?
BSI3KOCTb, JpOOUMOCTb, JIUTEPATYPBI,

B3pBIBAEMOCTh, a0pa3UBHOCTH KOHCIIEKTOB

TIOpox, CONPOTHBIISIEMOCTh JIEKIIH

pe3aHuIo TIOPOJ.

Pazpymiennsie TIOPOJIBL.

TexHonornueckue nokasareau

Pa3pBIXJIICHHBIX TOPHBIX MO-

poa

3.2 3.2 IIpoueccsl nomydeHHs

nHopMaMu O CBOMCTBax,

cocraBe " COCTOSIHUH

MacCHBOB F'OPHBIX ITOPOJ KOHCIEKTHPOBaHU

Obmue ceemenus. KauectBo e mabopaTopHOit

TIOJIE3HOTO UCKOIIAeMOT0 H €T0 paboTsI;

KOHTpodb. Ompenenenne u 0.5 9.7 caMocTOATENbHOE Verusit onpoc | TTK-16, OTTK-4
KOHTPOJb COCTaBa IMOJE3HBIX u3ydeHue yuyeOHoH

HCKOTIAEMBIX. IMpoueccs JIUTEPATYPBI,

oborareHuns TIOJIE3HBIX KOHCIIEKTOB

nuckonaeMblx.  CKBa)KMHHEIC JIEKIIH

(TeoTexHOIOTMYECKHUE)

METOJIbI JOOBIBAHMS TTOJIE3HBIX

HCKOTIAEMBIX.

HWtoro mo pazneny 0,5 0,5 18,7

Htoro 3a cemectp 2 2 90,7 9K3aMEH

HToro mo AUCHHUIIINHE 2 2 90,7 3K3aMeH [IK-16,0I1K-4




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue Kypca MpeanonaraeTcsi BECTH MPEUMYIIECTBEHHO B TPaJWLIMOHHOU
dbopMme: JeKIuu, IpakTHIeCKue 3auaTus. s peanu3anuu mpeayCMOTPEHHBIX BUIOB y4eOHOM
paboThI B KauecTBe 00pa30BaTeNbHbBIX TEXHOJIOTHI B ITPenoJaBaHUH AUCIUILTUHBI HCTIONb3YIOTCS
TpaAUI[MOHHAS TEXHOJIOTHUSI.

Jleknmuu mpoxomaT B TpamauuuoHHON dopme, B dopme JIeKIui-KoHcynbpTamuii. Ha
JEKIMUSIX — KOHCYJBTALMSAX M3JI0KEHHE HOBOTO MaTepuaa COMPOBOXKIAETCS IMOCTAaHOBKOU
BOIPOCOB U JUCKyCCHEN B TOMCKAaX OTBETOB Ha 3TH BOMPOCHI.

[IpemogaBaTens NOKEH TaK OPraHU30BATh JICKIIHIO, YTOOBI Ha HEli ObLTa IBYXCTOPOHHSS
JEATEILHOCTh: C OJIHOW CTOPOHBI — aKTUBHAs CO3HATENIbHAs paboTa 00yJaronIuiics, ¢ Apyrom —
YIOpaBIISIIOLIEE BO3/IEUCTBHE MPENogaBaTes.

B xome mnpoBeneHus JNEKIMOHHBIX 3aHATUN MpelycMaTpUBAETCS HCIOJIb30BaHUE
COBPEMEHHOTO MYJIbTUMEIUIHOTO 000pyI0BaHus (MPOSKTOPOB, MEPCOHAIBHBIX KOMIIBIOTEPOB)
JUIst 0oJiee YeTKOTO M HArJISIIHOTO BOCTIPUATHUS y4eOHOT0 MaTepuraa.

B xone npoBeneHust BceX MPAKTUYECKUX 3aHITHI MpelycMaTPUBAETCS HUCIIOIb30BaAHUE
CPEICTB BBIUMCIUTENBHOM TEXHUKM TMPH BBHINOJHEHWH WHAMBUAYAIbHBIX 33JaHUd U
KOHTPOJIBHON pabOThI; HCIONB30BAHUE 3JIEKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepualia Iio
TeMaM, TPeOYIOITUM WILTIOCTPAIIMU padOThI MPOrpaMMHBIX ITpoaykToB: MS Word, MS Excel, MS
Power Point;

B nmpomecce mnpenonaBaHus OUCHUIUIMHBI IIHPOKO HCIOJNB3YIOTCS COBPEMEHHBIE
TEXHUYECKUE CPEICTBA O0YUCHHUS.

Texymuii, MpOMEXYTOYHBI M PYOECKHBIH KOHTPOJIb MPOBOAMTCS B BUIE Oecenpl U
00CyX/1eHus 33/1aHuil UHANBHIyaTbHON Hay4YHO-UCCIIEI0BATEIBCKON PaOOTHI

6 YueOHO-MeTOHYeCKOe 00ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst
[IpencraBneHo B mpuioxkeHuu 1.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU
IIpencraBieHbl B IPUIOKEHUH 2.

8 Yueb6HO-MeTOAMUYeCKOEe M HHPOPMALMOHHOE 0O0ecieYeHHue TUCHUIINHBI (MOYJIs1)
a) OcHoBHAas JUTEpaTypa:

1. HoBuk I'.f1., PxxeBckuit B.B. OcHOBBI (u3nku TOpHBIX nopoa. — M.: KHIKHBIH 10M
“JINBPOKOM?”, 2010. — 360 c.

0) JlonmosiHuTEIbHAS JIUTEpaATypAa:

1. A.K. ITopuesckuii, I'.A. KarkoB. OCHOBBI (hM3UKH TOPHBIX MOPOJ, TEOMEXaHUKH U
ynpasieHus cocTossHueM Maccua. — M.: MITVY, 2004. — 120 c.

2.Pxenckuit B.B., HoBuk I".5I. OcHOBBI du3uku ropubix nmopoa. M.: Heapa, 1994.

3. Horuk I'.4. JlabopaTopHbie pabOTHI 110 KypCy «(PU3HKH TOPHBIX IMOPOJI. YTIpaBlieHUE
rop-HbeIM aasiennem». M.: MI'U. U.1, 1986; Y.11, 1986; Y.111, 1987.

B) MeToanueckue yKazaHus:

r) [Iporpammuoe o0ecnieuenue u UHTEpHET-pecypcebl:



IIporpammHoe obecnieyeHue

HaumenoBanue -
o Ne moroBopa Cpox neicTBUS TMLEH3UU

MS Windows 7
Professional(mns  |-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 6eccpodHo
Professional
7Zip cB00OIHO pacnipocTpansemoe [10 OECCPOIHO
FAR Manager cB000IHO pacrpocTpansemoe 10 0OECCPOUHO

IIpodeccnonanbabie 6a3bl JAHHBIX U MH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMBbI
Hassanue xypca CchlIKa

DnekTpoHHas 0a3a nepuoaudeckux u3ganuii East View
Information Services, OO0 «MUBUC»
HanmonanpHas uHGOPMAIMOHHO-aHATU TUIECKAsT URL:
cucrema — Poccuiickuii MHAEKC HAYYHOTO [IUTUPOBAHUS ’
(PUHIT)
[MouckoBas cucrema Axkamemus Google (Google
Scholar)
Nudopmannonnas cucrema - EquHoe okHO gocTyma K
HHGOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL: https://scholar.google.ru/

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

denepanbHOE rOCyJapCTBEHHOE Or0/KETHOE
yupexaerue «DenepanbHblii HHCTUTYT pombiiuieHron |[URL: http://www].fips.ru/
COOCTBEHHOCTH»

9 MaTepuajibHO-TEXHHUYECKOE o0ecneueHne IUCIMIJINHbI (MOIYJIA)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE AUCIUIINHBI BKIIOYALT:

MynbTUMeANIHBIE CPEACTBAa XpaHEHWUs, IMepeJadyd M MpeACTaBICHHUs WH(OpMaluy,
IIPOEKTOPBI IS JIYYLIETO BOCIIPUATHSA JICKIIMOHHOTO MaTepHala.

[TepconanbHble KoMITbIOTEPHI ¢ TakeToM MS Office, Bbxo-10M B IHTEpHET U € 10CTYIIOM
B 3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

[Tpunoxenue 1

Pasznen/ tema
IACIIATUINHEI

Bun camocrosTenbHOU
paboThl

DopMBbI KOHTPOJIS

1. OOmue cBeneHus o
(hU3MKE TOPHBIX

CaMOCTOSITEIIbHOE U3YUCHHUE
y4eOHOM JTUTEPaTypHI,

[IpoBepka kKOHCTIEKTa

opoJ KOHCIIEKTOB JIEKIIUN
2. ®u3uko- KOHCIIEKTUPOBAHUE -~ KoHTponbHas

TEXHOJIOTHYECKHE nabopaTopHOH pabOTHI, paborta Nel
napaMeTpbl TOPHBIX

CaMOCTOSITENIbHOE U3yUeHUE
opoza 8

y4eOHOM JTUTEPaTypHI,

KOHCIIEKTOB JIEKIIUN
3. dusnueckue KOHCIIEKTUPOBAHUE -~ KouTponbHas
MPOIIECCHI TOPHOTO nabopaTopHOH PabOTHI, pabota No2
MIPOU3BO/ICTBA.

CaMOCTOSITENIbHOE U3yUeHUE

y4eOHOM JTUTEPaTyPHI,

KOHCIIEKTOB JIEKIIUN
IloaroroBka k - caMocCTosiITeJIbHOe
IK3aMEeHy H3ydeHHue yueOHoil

JUTEPaATypBhl,
KOHCIIEKTOB JIeKIIUii

Hroro o pasneny JIK3aMeH
Hroro no JK3aMeH
AUCHUILINHE

Bomnpoce! 111 MOATOTOBKHM K KOHTPOJIbHOI padoTre Ne 1

1. Tpeamer (pu3UKH FOPHBIX TOPOJ.

2. IlnoTHOCTHBIE CBOMCTBA TOPHBIX MOPOJI.

3. llenu u 3agaun PU3UKU TOPHBIX TTOPOJI.

4. VYnopyrue cBOMCTBa TOPHBIX MOPOJ.

5. Ilmactuueckue cBOMCTBA TOPHBIX MOPO/I.

6. Tumnel rOpHBIX TOPOI.

7. TIpo4HOCTHBIE CBOMCTBA TOPHBIX MOPO/I.




10.

11.

12.

13.

14.

15.

16.

17.

18.

TpemnHoBaTOCTh TOPHBIX MOPO/I.

Peonornyeckue cBONCTBA TOPHBIX MOPO/I.

MeTtob! GU3UKH TOPHBIX TOPO/I.

[TacnopT NpO4YHOCTH TOPHBIX TOPOL.

Hanpsixenus B noponax.

["opHbIe TOPOBL.

Teopust npounoctu Mopa.

[TopucTocTh rOPHBIX MOPOI.

Peonornueckne Mozenu pa3auuHbIX Cpenl.

Knaccudukanus pu3nko-TeXHHYECKUX CBOMCTB TOPHBIX MOPO/I.

Hedopmaruu B mopojax.

Bonpocs! 1J1s1 MOATOTOBKY K KOHTPOJIbHOM padore Ne 2

10.

11.

12.

13.

14.

15.

Mexanuueckre CBOMCTBa 00pa310B TOPHBIX opoA. OO1Ie MOT0KEHHS.
XPpyHKOCTh ¥ INTACTUYHOCTB MOPOJ.

Tepmuueckue HapsKEHUSI B TOPHBIX IMOPOJIAX.

I'opuble mopos! Kak 00BeKT pazpaborku. Maccus. ['opaas macca. OOpazer.
[lnoTHOCTHBIE CBOMCTBA MOPO.

TBepI0CTh TOPHBIX MOPOI.

MarsuTHbIe CBOMCTBA 00OPa31l0B TOPHBIX IMTOPO/I.

Knaccudukanmsi ropHO-TEXHOJIOTUUECKUX CBOWCTB MOPOI.
Hanpspxenus u neopmanuu B nopojax.

Bsi3kocTh, 1poOuMOCTh U aOpa3uBHOCTH MOPO/I.

Panuannonnbie cBoMCTBa 00pa3ioB TOPHBIX MTOPO/I.

ba3oBble pU3NKO-TEXHUYECKUE TapaMETPhI TOPOJI.

VYipyrue cBoHCTBa MOPOI.

N30TponHOCTb ¥ aHU30TPOITHOCTH TOPHBIX MTOPOJ.

VYnpyrue kojaeGaHusi B MACCUBAX TOPHBIX MOPOI.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

BnusHrEe MUHEPATBHOTO COCTaBa U CTPOEHUS MOPOJI HA UX CBOMCTBA.
[InacTuyeckre U peoIornuecKrue CBOMCTBA MOPO.

JKunkoctu u rassl B mopojax.

OU3HUKO-TEXHUYECKHE MTapaMeTPhl TOPHBIX MOPOJ1 B MACCHBE.
®du3nuecKue IpoLecchl B TOPHBIX MOpoaax

Biusinue coctaBa u CTpOEHUS MOPOJ HA UX YIIPYTUe CBOMCTRBA.
[lepemenieHue KUIKOCTEN U ra30B B TOPOJIAX.

Crpoenue, CocTaB U COCTOSTHUE PA3PBIXJIEHHBIX TOPHBIX TOPO
Bo3aelicTBrue BHENTHUX NOJIEN HA CBOKMCTBA TOPHBIX MTOPO/I.
[IpouHOCTH 006pa3I0B TOPHBIX MOPOI.

PacnipocTpaneHne 1 HAKOIIEHHE TEIJIa B TOPOJAX.

[Tonstpuzanus ropHBIX MOPOJ

Mexannueckue Moienu 1e)OpMUPOBAHUS TE.

Biustnue MuHepalibHOr0 COCTaBa M CTPOEHUSI MOPOJI HAa UX TPOYHOCTb.
TennonpoBOAHOCTb U TEMIIEPATYPOIPOBOJHOCTH MOPOJI
TpemnHoBaTOCTh TOPHBIX MOPOJT

TBepAOCTh TOPHBIX MOPOJT U MUHEPAJIOB.
AKycCTHYECKHE CBOHCTBA 00PA3I[0B TOPHBIX MOPO/I.
TermmoeMKoCTh OPOI.

OO0mue cBeACHUS O B3aUMOCBSI3U CBOMCTB MOPOI.
Knaccudukanms mopox 1mo Gpu3M4ecKuM CBOHCTBAM.
KpenocTs ropHbIX IOPOSI.

TemnnoBoe paciupeHue.

CBoiicTBa mopoJ KaKk HICTOUHUKU HH(DOpMAIUH.

BinsiHre BHENIHUX MOJIEH HA TEIUIOBBIC U AJIEKTPOMArHUTHBIE CBOMCTBA MOPO/I.

Knaccugukanus peIxjibIx TOpoJ.
TennoBol pexXuM IIAXT U PYJHUKOB.
BiisiHue yBiiaxHeHUs Ha TOPHBIE TIOPO/BL.

DU3UKO-TEXHUYECKHE ITApaMETPhl Pa3phIXJIECHHBIX IIOPOI.



45. DaeKTpOoNnpOBOIHOCT TOPHBIX MOPOJ.
46. CtpoeHue, COCTaB U COCTOSTHUE MOPOJHBIX MAaCCUBOB.

47. OnpeneneHue U KOHTPOJIb COCTAaBa MOJIE3HBIX UCKOMAEMBbIX.



[Tpunoxenue 2
OueHoYHbIE cpeICTBA /1JIsl IPOBeAeHUS POMEKYTOYHOM aTTecTalluu

a) Ilnanupyemblie pe3yabTaTbl OOy4YeHHMsl W OLEHOYHbIE CpeACTBAa [Jf NPOBeJAeHUS
MPOMEKYTOYHOM aTTeCTALMHU:

Ilpumepnoe cooepicanue:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble cpencTBa
KOMIIETEHIINH

OIIK-4: roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MMO3UILHMA OIEHHBATH CTPOCHUE, XUMHUYECKUN U
MUHEPAJbHBI COCTaB 3€MHON KOpbI, MOp(OoJIOrHYecKne OCOOEHHOCTHM W TE€HETHYECKHE THIIbI
MECTOPOKICHUI TBEpAbIX IOJE3HBIX MCKOMAEMBbIX HpPU pPEIIEHUWH 3a7ad IO palloOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHHIO T€0PECYPCHOTO MOTEHIMANA HEAP

3HaTh CBOWCTBA M  KJIacCH(UKAIMK TOPHBIX TIOPOJI,

nmapamMeTpbl COCTOSAHHUA MMOPOJAHBIX MacCCHUBOB, Il
€épeueHs meopemuuecKux

OCHOBHBIC MCTO/IbI OIIPCACIICHUA U 3aKOHOMCPHOCTHU
60ONPOCOB K IK3AMEHY

U3MEHEHUs1 CBOMCTB TOPHBIX IOPOX M IIOPOJIHBIX
MacCHBOB B JIAOOPATOPHBIX U HATYPHBIX YCIOBUSIX

Ymetn IIPOBOAMTH  MCHBITAHUS TOPHBIX IOPOA  IIpU
UCCIIEI0OBAaHUH ux bu3nyecKux CBOWCTB,
00pabaTbIBaTh pe3yabTaThl UCIIBITAHUIN M ONUCHIBATh Ipumepnvie npaxmuueckue
METOJIMKY  pacyeTa, KOPPEKTHO  MCIIOIb30BATh | 3qoanusn O IK3ameHa
nokaszaTenu  (U3MKO-TEXHHYECKUX  CBOMCTB B
pa3aMuYHBIX TPUKIAJAHBIX 33Jadax pa3pylieHus
TOPHBIX ITOPOJ

Bnanets TEPMHUHOJIOTUEN U3YYEHHON NUCUUIUIMHBI, METOJaMU
OLICHKHN HpO‘-IHOCTHBIX CBOﬁCTB FOpHBIX HOpO,Z[ B
Pa3IMYHBIX TEXHOJIOTMYECKUX MPOIEeccax TOPHOTro

Pewums mecmoeoe 3adanue
HpOI/I3BOI[CTBa, HaBbIKAMU OpFaHI/IBaLII/II/I, HpOBe,Z[eHI/ISI
u aHalu3a  pe3yabTaToB UCIIBITAaHU I 1o

MEXaHUYECKOMY pPa3pyLICHUIO TOPHBIX TOPOA

[IK-16: TOTOBHOCTBIO BBHITIOJHATH OSKCIEPHUMEHTAIbHBIE U JIA0OpAaTOpPHBIC HWCCIIEIOBAHMS,
HUHTCPHIPCTUPOBATL IMMOJIYYCHHBIC PC3YJIbTATHI, COCTABJIATH U 3alllUIATh OTYCTHI

3HaTh CBOWCTBA W KJIAcCU(UKAIUK TOPHBIX TOPOJ,
napaMeTpel  COCTOSHUSL ~ TOPOJHBIX  MAacCHBOB,
OCHOBHbIE METOJIbI ONpeJieIeHns U 3aKonoMepHocty | [lepeuens  meopemuueckux
W3MEHEHHUS CBOWMCTB TOPHBIX IOPOJ U TOPOJHBIX | 60NPOCOE K IK3IAMEHY

MacCHBOB B JIaOOPaTOPHBIX M HATYPHBIX YCIOBHSIX

YmeTh MPOBOAWTHh  HCHBITAHUS TOPHBIX MOPOJA  TpHU
UCCIIeIOBAaHUH ux bu3znueckKux CBOWCTB,
o0OpalaThIBaTh pe3yibTaThl UCIIBITAHUHN U ONMHUCHIBATh

Ilpumepnsle npaxmuyecKkue
3a0aAHUA 015 IK3AMEHA

MCTOIUKY pacucra, KOPPCKTHO HCIIOJIB30BAaTh




CTpyKTypHBII

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIE CpeICTBa
KOMIICTCHITUH

mokaszareinn  (U3UKO-TEXHUYECKUX  CBOWCTB B

Pa3MYHBIX TNPUKIAAHBIX 3aJadyax pa3pylieHUs

TOPHBIX TTOPOJT
Bnagets TEPMHUHOJIOTUEN U3YYEHHON NUCUUIUIMHBI, METOJAMHU

OLICHKHA IIPOYHOCTHBIX CBOMCTB TOPHBIX IIOPOJA B
Pa3JIMYHBIX TEXHOJIOTMYECKUX IPOLEccax I'OPHOIo
IIPOU3BO/ICTBA, HABBIKAMU OPraHU3ALUH, IIPOBEICHUS
M aHaIW3a  Pe3yJbTaTOB  MCHBITAHMM 1O
MEXaHNYECKOMY pa3pyLIEHUIO TOPHBIX OPOJT

Pewiumov mecmosoe 3ao0anue




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUHOW AaTTeCTAUMHU, IOKA3aTeJd W KPUTepUuH
OLlCHUBAHMUSL:

IIpuMepHasi CTPYKTYypa U cojiep:KaHue MyHKTa:

HpOMe)KYTO‘-IHa}I arrecraigusa 10 JUCHUIIIMHC «@u3NKa TOpHLIX MOPOJ» BKIIOYACT

TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yUYAIOIIMMUCS 3HAHUMN, H
NPaKTUYECKUE 3a/IaHusl, BBIABISIONIME CTENICHb CPOPMHUPOBAHHOCTH YMEHUH W BIAJICHUHA,
MIPOBOJIUTCA B popMe IK3aMeHa.

DK3aMeH 10 TaHHOW JUCITUTUTMHE TIPOBOJUTCS B YCTHOM (hopMe MO SK3aMEHAIIMOHHBIM OUjIeTaMm,
KaKJIbIH 13 KOTOPBIX BKIFOUACT 2 TEOPETUUECKUX BOTIPOCA U OJTHO MIPAKTUUECKOE 3aJaHue.

IloxazaTenu u KPUTCPUHA ONCHUBAHHUA IK3aMEHA:

— Ha OIEHKY «OTJHYHO» (5 OaioB) — OOydaromuiicss JEMOHCTPHPYET BBICOKHI YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHYeCKOe M TIyOOKOe 3HaHUe
ydeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUUYCCKUE 3aJaHHs, CBOOOJHO OMEPHUPYET
3HAaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUsX TOBBIIICHHOHN CI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuics IEeMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HaYUTeNIbHbIE OINOKN, HETOYHOCTH, 3aTPYJHEHUS MIPU aHATTUTHYECKHX OIepalusX, epeHoce
3HaHUU U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OIEHKY «YJAOBJETBOPUTEILHO» (3 Oamia) — o0ydyaromuicss J1eEMOHCTPUPYET MOPOTOBBII
YPOBEHb C(HOPMHUPOBAHHOCTHA KOMIIETEHIIMIA: B XOJI€ KOHTPOJIBHBIX MEPOIPHITHH TOITYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTHCIBHBIX 3HAHHWMA, YMEHWH, HAaBBIKOB, OOYYaIOIIUICS
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYIHCHHS TIPU OTNICPUPOBAHMU 3HAHUSIMHU W YMEHHSMHU TPH UX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

— Ha OIICHKY «HEYA0BJIETBOPUTEIbHO» (2 0aymia) — o0ydJaromuiicsi TeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuaa, JOIMyCcKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXET MMOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — 00ydJaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHC BOCIIPOU3BCACHUA U OG’bHCHeHI/IH I/IH(l)OpMaI_[I/II/I, HC MOXKCT MMOKa3aThb MHTCIUICKTYAJIbHBIC
HAaBBIKW PCIICHHUA ITPOCTHIX 3a1a4.

Ilepeuens 6onpocoe 0na nOO20MOBKU K IK3AMEHY:
bumner Nel

1. MuHepasibl ¥ TOpHBIE TOPOJIBI UX CTPOCHUE U COCTAB.



2. MexaHnyeckue CBOMCTBA TOPHBIX MOPO/I.

3. TepMmuueckue CBOMCTBA TOPHBIX TOPO/I.

buner Ne2
1. 'opHble mopoas! Kak 00beKT pa3padoTku. Maccus. I'opHas macca. O6paser.
2. [InoTHOCTHBIE CBOMCTBA MOPOI.

3. TBepaOCTh TOPHBIX MOPOSI.

buner Ne3
1. Knaccudukarus ropHO-TEXHOJIOTHYECKHX CBOHCTB MOPO/I.
2. Hanpspxenust u neopmarinu B mopojiax.

3. PanguanmonHbie cBOMCTBA 00pa3lOB TOPHBIX MTOPO/I.

buner Ne4
1. ba3oBbie PU3UKO-TEXHUIECKUE MTAPAMETPHI TOPOS.
2. U30TponHOCTh U aHU30TPOMHOCTh TOPHBIX MOPOI.

3. Yopyrue konebaHusi B MacCHBaxX TOPHBIX IMTOPO/I.

buner Ne5
1. BausiHue MUHEpAJIbHOTO COCTaBa M CTPOEHMS MTOPOJT HA KX CBOMCTBA.
2. [InacTuyeckue u peoIorHYeCcKue CBOMCTBA MOPO/I.

3. XKuakoctu u rassl B IOpoJiax.

buner Ne6
1. CtpoeHue, cocTaB ¥ COCTOSIHHE Pa3pbIXJIEHHBIX TOPHBIX MTOPOJL
2. Bougaue coctaBa v CTPOCHUS MOPOJI HA UX YIIPYTHe CBOMCTBA.

3. Kimaccuguxkariysi TopHbIX TOPOJ 110 KPETIOCTH

buner Ne7



1. [TpoyHOCTH 0OPA3IIOB TOPHBIX TIOPOI.
2. BsizkocTh, 1poOUMOCTh U aOpa3uBHOCTH MTOPO/I.

3. Ilongpu3anusi TOPHBIX MOPOL

buner Ne§
1. Mexannueckue Moaenu 1e(opMUpoBaHUs TEN.
2. TennonpoBOIHOCTh M TEMIIEPATYPOIPOBOIHOCTH TOPO/T

3. TpemunHOBaTOCTh TOPHBIX TOPO/T

buner Ne9
1. TBepAOCTH TOPHBIX OPOJ U MUHEPAJIOB.
2. AKyCTHYECKHE CBOMCTBA 00pa3I[OB TOPHBIX TTOPOI.

3. TeniaoeMKoCTh MOPOI.

buner Nel0
1. Kimaccudukamus mopos 1o Gpu3n4ecKuM CBOHCTBAM.
2. Kpenoctb ropHbIX MOPOJ.

3. TennioBoe pacimpeHue.

buiner Nel 1.
1. BausiHMe BHEIIHUX MOJIEH HA TETUIOBBIE U 3JIEKTPOMAarHUTHBIE CBOMCTBA MTOPO/I.
2. Knaccudukarnus ppIxJibIX MOPO/I.

3. BausiHue yBia)kxHEHUs HA TOPHBIE MIOPOBI.

buiaer Nel2
1. ®UBUKO-TEXHUUECKHUE MTapaMeTPhl Pa3PhIXJICHHBIX TIOPOI.
2. Hanpsixenus 1 1eopManivii B TOPHBIX TOPOIAX

3. Ilpeamet 1 MeTObI (PUBUKUTOPHBIX TTOPOT



buier Nel3
1. XpynKoCTh ¥ IJIACTUYHOCTH TOPO/I.
2. MarnuTtHbIe CBOMCTBA 00pa3IiOB TOPHBIX TOPOI.

3. ®U3UKO-TEXHUYECKHUE ITapaMeTPhl TOPHBIX IIOPOJ] B MaCCHBE.

buner Nel4
1. Yopyrue cBoiicTBa nopos.
2. [ToprCTOCTH TOPHBIX TTOPO/T

3. IlepeMenieHue )KUAKOCTEN U Ta30B B IOpoAax

buner Nel5
1. Bo3neiicTBUE BHENTHUX TOJIEH HAa CBOMCTBA TOPHBIX MOPOI.
2. PaboTa u mokasarenu TpyIHOCTH pa3pyIIeHUs

3. PacnipocTpanenue 1 HAKOTUICHHUE TEIIa B IOPOJaX

buiner Nel6
1. BiiusiHne MHHEPAJIBLHOTO COCTaBa U CTPOCHUS IMTOPOJI HA UX MPOYHOCTH
2. O6mue cBeACHHs O B3aUMOCBSI3H CBOWCTB TIOPO/I.

3. CBoiicTBa MOPOA KaK UCTOYHUKH HUH(OPMAIIHH.

busner Nel7
1. DeKTpOnpOBOJHOCTH TOPHBIX MOPOI.
2. CtpoeHue, COCTaB U COCTOSIHUE ITOPOJHBIX MACCHBOB.

3. oOHapyXeHHEe BKIIOUEHUH M OMTACHBIX 30H B MAaCCHBAX FOPHBIX OPO/]

buner Nel8
1. Knaccudukarus ropHO-TEXHOJIOTMYECKUX CBOWCTB TOPHBIX MOPOJT
2. 3agauu ¥ paszzaensl GU3UKU TOPHBIX TOPOJT

3. ®u3ndecKue Npouecchl B TOpHbIX OPOAax



buner Nel9
1. Knaccudukanuu ropHbIx Hopos
2. AGpa3uBHOCTH TOPHBIX MOPOJT

3. AKyCTHYECKHE XapaKTEPUCTUKHU TOPHBIX TOPOT

buner Ne20
1. Kpenocts ropHbIx opoa. Metoabl onpeaeneHus KodpGUIMeHTa KpernocT:
2. Knaccudukarus 1 nacropTu3aus TOpHbIX MOPOJ M0 (GU3UIECKUM CBOHCTBAM

3. Mcnosib30BaHME MAarHUTHBIX CBOMCTB MOPOJ B TOPHOM MTPOU3BOJICTBE
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