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Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO mo cnernmansaoctu 21.05.04
I"OPHOE AEJIO (mpuka3 Munoopuayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3acenanuu Kadeapbl ['OpHBIX MalTuH 1
TPAHCTIOPTHO-TEXHOJIOTUIECKIX KOMIUIEKCOB

27.12.2019, mporokoia Ne 6 %/
3aB. xadenpoit & /__+~— A.Jl. Konera
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JIner akryanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa s peanusanuu B 2020 - 2021
y4eOHOM roy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 01 WO r. Ne
3aB. kadenpoii AL Konbra

/
PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022

y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u ogo0peHa s peanuzaruu B 2022 - 2023
y4eOHOM roy Ha 3aceaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

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

[Iporokonm oT 20 1. Ne
3aB. kadenpoii AL Kousra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2024 - 2025
y4eOHOM roy Ha 3aceaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[Iporokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

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

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM roay Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokom ot 20 1. Ne

3aB. kadenpoit A.Z[.ionbra




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

[ensro ocBoeHust mUCHUIUIMHBI «DHU3KKa TOPHBIX TOPOIY SABISAETCS OOYUUTH OYIyIIUX
CHEIHUAIMCTOB 3HAHUSM TI0 KIACCU(UKALMU TOPHBIX MOPOJ, IMapaMeTpaM COCTOSHHUS TOPHBIX
MAacCCHBOB.

3amaun AUCUMIUTMHBI — JaTh OOydYaromeMycsl 3HaHUS O 3aKOHOMEPHOCTH W3MEHECHHS
CBOMCTB FOPHBIX IMOPOJI IO BO3ACHCTBHEM (DH3NIECKUX TTOJICH

2 MecTo TUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jucuumnuaa Pusnka TOPHBIX TOPOJ BXOAUT B 0a30BYI0 4YacTh Y4YeOHOTO IIIaHa
00pa3zoBaTenbHON MTPOTPaAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHS,  BIaJICHUs),
c(hopMUPOBaHHBIC B PE3YJIbTATE U3YUCHHS TUCITUIUIHH/ MPAKTHK:

I'eomorns

Marematuka

dusnka

3HaHus (yMEHUs, BIIAJICHUA), TTOJYUYCHHBIC TIPH M3YYCHUHU JaHHOW JUCIMIUIMHBI OyIyT
HEOOXOUMBI JUIS U3YYCHHSI TUCITUTUINH/TIPAKTHK:

['opHbIe MamMHEI 1 000pyIOBaHKE

['eone3ust u mapkueiinepust

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOEHHS

AUCHHUILINHBI (MOYJIs1) M INIAHMPYeMble pe3yabTaThl 00y4eHHUsI

B pe3ynbTrare ocBOeHUs TUCHMITIMHBI (MOAYIIs) «Du3KKa TOPHBIX HOPO 00ydarOLIHiics
JIOJKEH 00J1a1aTh CIEeAYIONIMMU KOMIIETEHIIUSAMU:

CrpyKTypHBIi [Tnanupyemble pe3yapTaTbl 00ydeHUs
DJIEMCHT
KOMIICTCHITUH
OIIK-4 TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MTO3UIIMI OIIEHUBATh CTPOCHUE, XUMUYECKUI

U MUHEPAJIbHBII COCTaB 3eMHOW KOPbI, MOP(HOJIOTHUECKUE OCOOCHHOCTH U T€HETUYECKHUE THITHI
MECTOPOKACHUHN TBEPABIX MOJE3HBIX UCKONAEMBIX IPU PEIICHHUH 33]a4 10 PAllHOHAJIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO T'€0PECYPCHOT0 IIOTEHIMAIA HEAP

3HaTh CBOMCTBA U KJacCU(UKALMU TOPHBIX MTOPOJI, TapaMeTpPbl COCTOSHHS
IIOPOJHBIX MaCCUBOB, OCHOBHBIE METO/IbI ONIPEACIICHNUS U 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB FOPHBIX TIOPOJ M TOPOTHBIX MAaCCUBOB B JIAOOPATOPHBIX
U HaTYPHBIX YCIOBUAX

YMmerb MIPOBOAUTD UCIIBITAHUS TOPHBIX MOPOJ MPU UCCIECAOBAHUN UX (PU3UUECKUX
CBOHCTB, 00pabaThIBaTh pe3yNbTaThl HCIIBITAHUI U ONUCHIBATH METOAUKY
pacuera, KOppeKTHO HCIOJIb30BaTh IMOKAa3aTelH (PU3NKO-TEXHUUYECKUX
CBOMCTB B pa3jIM4HbIX MPUKJIAJHBIX 33]1a4ax pa3pylIeHUs TOPHBIX OPOJ

Bnanmets TEPMHUHOJIOTUEN N3YUYEHHOW TUCIMUIIIIMHBI, METOJIaMH OLIEHKHA TPOYHOCTHBIX
CBOMCTB rOPHBIX MOPO/I B PA3JIMUHBIX TEXHOJOTUYECKHUX MPOLIECCAX TOPHOTO
MPOU3BOJCTBA, HABBIKAMHU OpTraHHU3allMK, IPOBEACHUS U aHAIN3a
Pe3yIAbTAaTOB UCHBITAHUI M0 MEXaHUYECKOMY Pa3pyLIEHUIO TOPHBIX MOPOT

[TK-16 TOTOBHOCTBIO BBITIOTHATH IKCIIEPUMEHTAIBHBIE B JTA0OPAaTOPHBIC UCCIICIOBAHMS,
HHTCPHPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI, COCTABJIATH U 3alIUIIATE OTYCTHI




3HaTh

CBOMCTBA U KJIaCCU(UKALUN TOPHBIX ITOPOJ, MapaMeTpbl COCTOSHUS
MOPOJHBIX MaCCUBOB, OCHOBHBIE METO/IbI ONPECICHHS U 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB TOPHBIX MOPOJI M TOPOJAHBIX MACCHBOB B JIA0OPATOPHBIX
Y HATYPHBIX YCIOBUSIX

YMmern

MIPOBOANTH UCIIBITAHUS TOPHBIX MTOPOJI MPU UCCIEAOBAHUN UX (PH3UIECKIX
CBOMCTB, 00pabaThIBaTh pe3yIbTAaThl UCTIBITAHUI U OMUCHIBATH METOUKY
pacuera, KOpPeKTHO HCIONIb30BaTh IMOKAa3aTenH (PHU3UKO-TEXHUIECKIX
CBOMCTB B pa3iIM4HbIX MPHUKJIAJIHBIX 33Jla4ax pa3pylIeHUs TOPHBIX MTOPOJT

Bnaners

TEPMUHOJIOTUEN U3YYEHHON AUCIUIUIMHBI, METOJJaMHU OLICHKU MPOYHOCTHBIX
CBOMCTB TOPHBIX OPO/I B PA3IMUHBIX TEXHOJIOTUYECKUX MPOIIECCAX TOPHOTO
MIPOM3BOJICTBA, HABBIKAMH OpTaHU3aIlMH, IPOBEICHUS U aHAIIU3a
PE3yNIbTaTOB UCTIBITAHUH 110 MEXaHUYECKOMY Pa3pyLIEHUIO TOPHBIX MTOPOT




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO6mas TpyI0EMKOCTh TUCHUILIMHBI cCOCTaBiisieT 3 3adeTHhIX enuHuil 108 akan. yacoB, B TOM

1205 (03) (S

— KOHTaKTHas padoTa — 8,6 akaJ1. 4acoB:

— ayuTopHas — 6 akaJl. 4acos;

— BHeayIMTOpHas — 2,6 akaj. 4acoB

— camocTosiTenbHast padota — 90,7 akaj. 4acos;
— MOJTrOTOBKA K DK3aMeHy — 8,7 akaj. yaca

dopma aTTecTalnu - IK3aMEH

AynuropHast
KOHTaKTHasi paboTa

Pasnen/ Tema (B akaj. 4acax)

Kypc

JHUCIUILINHBI

11a0.
3aH.

TIPaKT.
3aH.

Jlek.

CamocrosTenbHas

pabota cryaeHTa

Bug
CaMOCTOSITCILHOM
padotsl

dopma TeKyLero
KOHTPOJIS
YCIIEBa€MOCTH U
MIPOMEXKYTOYHOM
aTTeCcTalluH

Kon
KOMIICTCHIINHN

1.1 1.Mcropus pa3Butusi GU3HKU
TOPHBIX TIOPOJI.

Henb U3Yy4EHUs
(U3MKO-TEXHUYECKUX  CBOMCTB
TOPHBIX MOPOJ M MPOUCXOISIINX
B HHUX IPOLECCOB. 3HA4YCHHE
GU3MKM  TOPHBIX — MOPOX VIS
CMEKHBIX JUCHUIUIAH u
HPOM3BOJCTBA. POJIb COBETCKUX U
3apyOCKHBIX YYCHBIX B Pa3BUTHH
¢uzuku ropubix mnopon. Kpyr
npobsieM, TpPeOYIOIUX 3HAHHUS
Gbu3MKM  TOPHBIX ~ TOpPOX |
IIPOLIECCOB

0,5

CaMOCTOSITENILHOE
H3y4eHue yaeOHou
JITEPATYPBI,
KOHCIIEKTOB
JICKITUIA

VYeTHbll onpoc

IK-16, OIIK-4

1.2 1.1
MunepanbHO-TIeTporpaduaeckue
OCHOBBI (DU3UKH TOPHBIX MOPOJ
CoctaB M CTpOEHHE TOPHBIX
nopoa. IlnoTHocTs, MOPUCTOCTS,
TPEIHHOBATOCTb, BIIQ)KHOCTB,
o0BeMHast Macca.
Knaccnduxarnms
(DU3UKO-TEXHUUECKUX  CBOICTB
TOPHBIX HOpOJI. Bazosrle
(hU3UKO-TEXHUUECKUE MapaMeTphl
MOPOA. N3oTponHocTh u
AQHMU30TPONHOCTh CBOMCTB MOPOA.
Buner Boael B mopose, BecoBast u
o0beMHas BJI&KHOCTb,
KO3 QHUIUECHT BOIOHACHIIICHUS

0,5

CaMOCTOSITEIIFHOE
H3y4eHue yaeOHou
JITEPATYPBI,
KOHCIIEKTOB
JIEKLUI

VYeTHbll onpoc

IK-16, OIIK-4




Hroro no pasneny

05 | 05 |

[ 15 |

2.

2.1 2.1 MexaHnueckue CBOICTBa
U MIPOLIECCHI B TOPHBIX MOPOAAX

Hanpspxenns u pedopmanuu B
TOPHBIX MOpoOJax. YTpaBieHHE
CBSI3SIMH ~ MEXAYy  yHOPYIHMH
HaINpsHKEHUSIMH "
nedopmamusamu.  YIpyrue u
IUTACTUYECKHE CBOICTBA IIOPOJ.
3aBUCUMOCTh YIPYTUX U CBOICTB
MOPOJ OT MHHEPAIIBHOTO COCTaBa,
TUIOTHOCTH, MOPUCTOCTH,
CTPOEHMUS. Peonornueckue
cBoiictea mopoj. Ilomsyuects
TOpPHBIX ~ mopox.  Pemakcamms
HaNpsDKEHUH B TOPHBIX IOPOJAX.
JlmarenbHAs TIPOYHOCTH IIOPOJ.
Ponp ynpyrux u mIacTHYECKHX
CBOMCTB IOpPOJA B IpPOLECCE HX
nepopMaMid M pa3pyLICHUs.
MeTtoasl onpeneneHus
negopMarmii W HaNpsHKCHUH.
IInactuyeckue cBOMCTBa IMOPOA.
Mopnynmu nedopmanuu. Binsaue
MHHEPAIBHOTO cocTaBa.
®Ouznueckas IpUPOA IPOYHOCTH
nopoa. Teopuum  mpouHOCTH.
Hedextsl B mopoaax, ux pojb B
(dbopmupoBanun HaIpsHKEHUH,
BIMSIHUE HA TPOYHOCTH TOPHBIX
nopox. Ilpenmenst mopox mpum
CXKaTuH, pacTsDKESHHH,
CHBIDKCHUH. YTOJI BHYTPEHHETrO
TPEeHMs,  CIEIVICHUS  TOPHBIX

MOPOZ. 3aBUCHUMOCTH
HPOYHOCTHBIX CBOMCTB IOPOJ OT
MHHEPAJILHOTO cocrasa u
CTPOEHHUSL. 3HayeHue

MIPOYHOCTHBIX CBOWCTB THOpPOJ B
mpomecce WX paspylIeHHs U
YIPOYHEHHS

05 | 0,5

KOHCHEKTHPOBaHU
e nabopatopHoi
paboTsr;
CaMOCTOSITEIILHOE
n3ydeHue yaeOHoH
JIMTEPaTypBI,
KOHCIIEKTOB
JICKITUIA

KonrtponbHas
padora Ne 1

[IK-16, OIIK-4




2.2 2.2 Axyctudeckue cBOicTBa U
MIPOLECCH! B TOPHBIX OPOAAX

VYnpyrue xonebaHust B IOpOIax.
AKycTuueckue napamMeTpbl
ropuelx mnopon. Ilormomenue,

KOHCIEKTHPOBaHU
OTpaXEHHE M  MpEOMIICHUE ¢ maboparopHoi

YyIOpPYrUX BOJH B  MaccuBax paoTe;

TOPHBIX  TI0POJL. ~ 3aBHCHMOCTS CaMOCTOSITEIbHOE Konrponbnas

aKyCTMYECKUX I1apaMeTpoOB  OT 0,5 Hayuemme yaeHoH pabora Ne 1 [IK-16, OIIK-4
MIOPHUCTOCTH, COCTaBa U CTPOCHHUS

TIOPOJ. Meronsl  U3y4eHHS JHTCPATYDRL,

aKyCTHYECKHX CBOICTB IOpOA. KO;I‘:;E;;OB

Hcnonb3oBaHue  aKyCTHYECKHX

CBOICTB MOpOA M H3Yy4YCHUS

HEOJTHOPOJHOCTH MaccHBa,

HaNpsOKEHHOTO  COCTOSIHHSL U

TPEIMHOBATOCTH

2.3 2.3 TennoBble cBOWCTBA U

MPOLECCH] B TOPHBIX MOPOIaxX

®dunznueckne 0CHOBBI HAKOIUICHUS

W PpacupoCTpaHeHHs TeIUla B

TOPHBIX  HOpoJax. TeruoBse

cBoifcTBa TOPOJ: KOHCIEKTHPOBaHU

TEMIONPOBOAHOCTD, e 1abopaTopHOif

TEIIOEMKOCTb, paboTsr;

TEMIEPaTypONpPOBOIHOCTD, 05 CaMOCTOSITENILHOE KonTponeHas TTK-16. OIK-4
TEIUVIOBOE PACIIUpPEHHE IOPO. ’ n3ydeHue yueGHo pabora Ne 1 ’
3aBUCHMOCTh TEIUIOBBIX CBOICTB JITEPATYPBI,

OT IUIOTHOCTH, IIOPHCTOCTH U KOHCIIEKTOB

CJIIOUCTOCTH 1OpoA. TersoBbie JIEKIUHI

CBOMCTBA MAacCCHBOB. TeITOBEIE
CBOMCTBa PBIXJIBIX OpoJI.
Metoapl H3MEpEHUs] TEIUIOBBIX
CBOWCTB Ha 00pa3lax u B TOPHOM
MaccuBe




2.4 2.4 DnexTpudecKue CBOUCTBA
U IIPOLIECCHI B TOPHBIX IOPOAAX

Ilonarue yIeNbHOU

9JeKTponpoBogHOCTH.  Teopust

3NEKTPONPOBOJHOCTH  TBEPIBIX

Te. IIpoBoaHuKH,

TOTYTIPOBOAHHUKH, JHINEKTPHKU. KOHCTIEKTHPOBAaHH

Tunst HOCUTENEN TOKa. ¢ nabopatopHoi

JplpouHass ®  JJIEKTPOHHAS paboTsr;

JJIEKTPOIPOBOJHOCTH CaMOCTOSITEIFHOE Konrponbhas
9 - IK-16, OIIK-4

MHHEPa-JIOB-IOJIyIIPOBOIHUKOB. n3ydeHue yaeOHoH pabora Ne 1

OmpeneneHne THIA HOCUTENEH JIATEPaTypébI,

TOKa B KOHCIIEKTOB

MHHEpaax-MoympOBOIHUKAX. JEeKIHH

3aKOHOMEPHOCTH U3MEHEHHS

TEPMO3JIC MUHEPATIOB Ha PYIHBIX

MECTOPOKACHHUSX.

Knaccnduxanus MuHepanoB 1o

YICTBHOMY IIEKTPHIECKOMY

COIPOTHBIICHHIO

2.5 2.5 MaruutHble CBOWCTBA U

MPOLECCH] B TOPHBIX MOPOIax KOHCTIEKTHPOBAaHH

MaruutHele  CBOWCTBA  IOPOA. e nabopatopHoi

3aBHCHMOCTH MarHUTHBIX paboTsr;

CBOICTB HOPOJX OT COJEp KAHUSL CaMOCTOSITEIIFHOE KonrponpHhas
9 o IK-16, OIIK-4

MHHEpAJIOB, CTPYKTYPHI " n3ydeHue yaeOHoH pabora Ne 1

BHEUI-HUX  ycJoBUil. Metost JIATEPaTypébl,

HU3MEpEeHHs MarHUTHBIX CBOICTB KOHCIIEKTOB

TOPHBIX TOpPOJ Ha oOpa3uax u B JeKIHi

MaccHBe

2.6 2.6 PampanyoHHbIC CBOMCTBa

TOPHBIX TIOPOT

PannoakTuBHOCTH HOPOJ.

PagnoakTuBHBIE MHHEpAIBI. KOHCTIEKTHPOBAaHH

Bo3snelictBus H3ITyYEHHUH. e nabopatopHoi

[Tornomenune H3ITyYEHHUH. paboTsr;

Mertonpt u anmaparypa g | camocTosTenbHoe KonTponeHas ITK-16. OIK-4

ONpeNeNeHnsl PaJAnOaKTUBHOCTU H3y4eHue yaeOHou pabora Ne 1 ’

nopox. Paguanionnsle METONE! B JIATEePaTypébl,

mponeccax JOOBIMHM  IOJIC3HBIX KOHCIIEKTOB

HCKOMAeMbIX, OOOTAIeHUs, B JeKIH

Jlopa3BelKe MECTOPOXKICHUH,

aBTOMAaTU3aLUH

MPOU3BOJICTBEHHBIX MPOLECCOB

HUtoro no pazneny 54

3. Pazpgen 3. ®usuyeckue mnporuecchl

TOPHOTO IPOU3BOJICTBA




3.1 3.1 T'opHO-TEXHONOTNYECKHUE
XapaKTEPUCTUKH FOPHBIX IOPOJ,
Topuble mopombl Kak  0OBEKT

pa3paboTku. TexHOIOTHYecKue KOHCIICKTHPOBaHHU

MOKa3aTein CKaJIbHBIX, ¢ maboparopHoi

MOJTYCKAJIbHBIX, MIOTHBIX, MATKHX paboTsr;

U ceimyuux mopoxa. Kpemocts, 0.5 9 CaMOCTOATEIBHOE |y onpoc | TTK-16, OTTK-4
TBEP/OCTD, BSI3KOCTb, n3ydeHue yueGHo

JIpOOHMOCTb, B3pbIBaCMOCTb, JITEPaTypBbI,

a0pa3MBHOCTH opo, KOHCIIEKTOB

COIIPOTHBIISIEMOCTh pE3aHUI0 JICKIA I

mopon. PaspymieHHBIE TOPOMBL.

TexHoornyeckue  IoKas3aTeau

Pa3pBIXJICHHBIX TOPHBIX HO-POJI

3.2 3.2 Ilpomeccsl mosy4yeHus

vHPOpPMAIMK O  CBOWCTBAX,

COCTaBe U COCTOSIHUM MAaCCHBOB

TOPHBIX ITOPOJT KOHCIIEKTHPOBaHHU

Obmmue cBemenus. KagectBo e mabopaTopHoit

MOJIE3HOTO HCKOIIAEMOI0 M €ro paboTsr;

KOHTPOJIb. Omnpenenexne u 0.5 9.7 CaMOCTOATEIBHOE |y onpoc | TTK-16, OTTK-4
KOHTPOJb  COCTaBa  IMOJIC3HBIX n3ydeHue yueGHo

HCKOTIa€MBIX. IMpouecco JITEPaTypBbl,

oborarieHus TOJIE3HBIX KOHCIICKTOB

HMCKOIAeMBIX. CKBa)KMHHBIE JICKIA I

(TeOTEXHOJIOTUYECKUE)  METOJBI

JIOOBIBAHUS TOJIE3HBIX

HCKOTIa€MBIX.

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

Htoro 3a cemectp 2 2 90,7 JK3aMeH

HTtoro mo AUCIHUIIINHE 2 2 90,7 JK3aMeH [IK-16,0I1K-4




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue Kypca MpeArnosaraeTcsi BECTH IMPEUMYIIECTBEHHO B TPaTUIIMOHHOM
dbopMe: NEeKIUU, TpaKTHYECKUe 3aHsIThs. [ peanu3anuu mperycMOTPEHHBIX BUIOB Y4eOHOM
paboTel B KadyecTBe OOpa30BaTENbHBIX TEXHOJOTUH B MpENoJaBaHUM JAUCLUIIIMHBI
UCIIOJIB3YIOTCSl TPAJAULIMOHHAS] TEXHOIOTHUSL.

Jleknuu mpoxomsaT B TpamumuoHHOW (opme, B Qopme neknumii-koHCyibTanui. Ha
JEKIHUSIX — KOHCYJNbTAIUSAX H3JI0KEHHE HOBOrO MaTepualia COMPOBOXKIACTCS MOCTAaHOBKOM
BOIPOCOB U JUCKyCCHEN B TOMCKaX OTBETOB Ha 3TU BOMPOCHI.

[IpemogaBaTens NOKEH TaK OPraHU30BATh JICKIUIO, YTOOBI HA HEl ObLIa TBYXCTOPOHHSIS
JeSATeTLHOCTh: C OJHOW CTOPOHBI — aKTHBHAsI CO3HATENIbHAsI paboTa 00yJaromuncs, ¢ Ipyroum —
YIOpaBIISIIOLIEE BO3/IEUCTBHE MPENogaBaTes.

B xome mnpoBeaeHHs JIEKIMOHHBIX 3aHATHH MpedycMaTpUBaeTCs HCIOJIb30BaHUE
COBPEMEHHOTO MYJIBTUMEIUHHOTO 000pYyA0BaHUs (TIPOEKTOPOB, MEPCOHATHHBIX KOMITBIOTEPOB)
JUIst 0oJiee YeTKOTO M HArJISIIHOTO BOCTIPUATHUSL y4eOHOTr0 MaTepuraia.

B xone mpoBeneHus Bcex MPAaKTUUECKUX 3aHATUN MPETyCMaTPUBACTCS UCIIOJIb30BAaHUE
CPEICTB BBIYUCIUTENbHON TEXHUKM TPH BBHIMOJIHEHUM WHIUMBUIYaJbHBIX 3aJaHUNl U
KOHTPOJIBHON pabOThI; KCIOIB30BAHUE JIIEKTPOHHOTO JIEMOHCTPAIIMOHHOTO MaTepuaa Io
TeMaM, TPeOYIOITUM HILTIOCTpAliy paboThI TporpaMMHBIX poaykToB: MS Word, MS Excel, MS
Power Point;

B nmnpomecce mnpenonaBaHus AUCHUIUIMHBI LIMPOKO HCIHOJB3YIOTCS COBPEMEHHBIE
TEXHUYECKUE CPEICTBA O0YUCHHUS.

Texymuii, TPOMEXYTOUHBI U PYOSKHBIM KOHTPOJIh MPOBOJIUTCS B BHAC Oecembl U
00CyX/1eHus 33/1aHuil UHAMBHIyaTbHON HayYHO-UCCIIEI0BATEIBCKON PaOOTHI

6 YueOHO-MeTOHYeCKOe 00ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst
[IpencraBneHo B mpuioxkeHuu 1.

7 OueHoYHbIE CPeCTBA AJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTAIMHU
IIpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOEe M HHPOPMALMOHHOE O0ecieYeHue TUCHUILINHBI (MOYJIs1)

a) OcHoBHAas JuUTEpaTypa:

1. HoBuk I'.4., PsxeBckuii B.B. OcHOBbI pu3uku ropasix nopoa. — M.: KamxHsli 1om
“JIMBPOKOM”, 2010. — 360 c.

0) JlomosiHuTEIbHAS JIUTEpaATypA:

1. AK. ITopuescknii, I".A. KatkoB. OCHOBBI (pM3UKH TOPHBIX MOPOJ, TEOMEXAaHUKHA U
ynpasieHus cocTossHueM MaccuBa. — M.: MITVY, 2004. — 120 c.

2.Pxerckuit B.B., HoBuk I'.5I. OcHOBBI du3uku ropubix nmopoa. M.: Heapa, 1994.

3. Horuk I'.41. JlaGopaTopHbie paboTHI MO KypCy «()HU3UKU TOPHBIX MOPOJ. YTIpaBiIeHUE
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

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Windows 7

Professional(mns  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

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

MS Ofﬁce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional

7Zip cB00OIHO pacnipocTpansemoe [10 0ECCPOYHO
FAR Manager cB000IHO pacrpocTpansemoe 10 0ECCPOYHO

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH()OPMaAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue kypca CchlIKa
DnekTpoHHas 0aza mepuoauveckux uinanuii East View
Information Services, OO0 «MUIBUC»
Hanuonanpnas UH(QOPMALMOHHO-aHAIUTHYECKAs URL-
cucreMa — Poccuiickuii MHIEKC HAy4YHOTO LIMTUPOBAHUS i
(PUHII)

[TouckoBas cucrema Akagemust Google (Google Scholar)|[URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

WNndopmanmonnas cucrema - ExnHoe okHO gocTymna K

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

denepanbHOE rOCYAapCTBEHHOE Or0/KETHOE
yuapexaerne «DenepanbHbiii nHCTHTYT mpoMbitienHoi|URL: http:/www]l fips.ru/
COOCTBEHHOCTH»

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ECTIeYeHNE AUCITUTIINHBI BKIIOYALT:

MynbTUMEANHHBIE CpEeICTBAa XpaHEHHWs, Nepedayd U MpeACTaBIeHHS HH(OpMaIum,
IIPOEKTOPBI IS JIYYLIETO BOCIIPUATHSA JICKIIMOHHOTO MaTepHala.

[lepconanbHble KoMIbIOTEPHI ¢ TakeToM MS Office, Bbixo-10M B UIHTEpHET U ¢ AOCTYTIIOM
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

Pasnen/ tema Bun camocTosTeapHONU

DOopMBbI KOHTPOJISI
JUCIUTIIAHBI paboThI
1. OGuue cBeneHus o CaMOCTOSITEIIbHOE U3YUEHHUE [IpoBepka KOHCTIEKTA
(bu3HKe TOPHBIX IMTOPO/T y4eOHOMU JTUTEPATYPHI,

KOHCIIEKTOB JIEKIIMH

2. KOHCIIEKTUPOBAHHE - KoHutponbHas
DU3HKO-TEXHOJIOTHYECKHE | TaOOpaTOpPHOU pabOTHI; paborta Nel

napaMeTpbl TOPHBIX MTOPO
CaMOCTOSITENIbHOE U3yYEHUE

y4eOHOMU JTUTEPATYPHI,
KOHCIIEKTOB JIEKIIMH

3. ®u3nyueckKre Npouecchl | KOHCIIEKTUPOBAHUE - KoHutponbHas
TOPHOTO MTPOU3BOICTBA. nabopaTopHON pabOTHI; pabota Ne2

CaMOCTOATEIILHOE U3YUCHUE
y4eOHOU JTUTEPATYPHI,
KOHCIIEKTOB JIEKIIMH

IHoaroroBka K 3K3aMeHy — caMocCTosITeJIbHOe
u3yyeHue y4eOHOi
JINTEPaTyphl,
KOHCIIEKTOB JeKIUA

Hroro no pasaeny JIK3aMeH

HToro mo nucuunianue IK3aMeH

Bonpocek! 111 MOATOTOBKHM K KOHTPOJIbHOI padore Ne 1

1. Tpeamer (pu3UKH FOPHBIX TOPOJ.

2. TIIOTHOCTHBIE CBOMCTBA TOPHBIX MOPO/.
3. llenmu u 3agaun PU3UKU TOPHBIX TTOPOI.
4. VYupyrue cBOiCTBa FTOPHBIX IOPOL.

5. Ilmactuueckue cBOMCTBA TOPHBIX MOPO/I.
6. Tumnel rOpHBIX TOPO.

7. IIpo4HOCTHBIE 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.
[noTHOCTHBIE 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 pU3HMKO-TEXHUYECKUE MTapaMETPhI TOPOJI.

VYipyrue cBoMCTBa MOPOI.

N30TponHOCTb ¥ @aHU30TPOITHOCTH TOPHBIX MTOPOJ.

VYnpyrue kojae0aHusi B MACCUBAX TOPHBIX IMTOPO/I.



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.
[InacTruyeckre U peoornuecKrue CBOMCTBA MOPO.

JKunkoctu u rassl B mopojax.

OU3HUKO-TEXHUYECKHE MTapaMeTPhl TOPHBIX MOPOJ1 B MACCHBE.
®du3nyecKue Ipouecchl B TOPHBIX MOpoaax

Bimsinue coctaBa u CTpOEHUS MOPOJ HA UX YIIPYTUe CBOMCTBA.
[lepemenieHue KUIKOCTEN U ra30B B TOPOJIAX.

Crpoenue, cocTaB U COCTOSTHUE PA3PBIXJIEHHBIX TOPHBIX TOPO
Bo3aelicTBrue BHENTHUX MTOJIEN HA CBOKMCTBA TOPHBIX MTOPO/I.
[IpouHOCTH 006pa3II0B TOPHBIX MOPOI.

PacnipocTpaHeHye 1 HAKOIJIEHHE TEIJIa B TOPOJaX.

[Tonstpu3zanus ropHBIX OPOJT

Mexannueckue Moienu 1e)OpMUPOBAHUS TE.

Biustnue MuHepalibHOTO COCTaBa M CTPOCHUSI MOPOJI HAa UX TPOYHOCTb.
TennonpoBOAHOCTb U TEMIIEPATYPOIPOBOJHOCTH MOPO/L
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 IOPOI.

TemnnoBoe paciupeHue.

CBoiicTBa mopoJ KaKk HICTOUHUKU HH(DOpMAIUH.

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

Knaccugukanus peIxjibIx TOpoJ.
TennoBol pexuM 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 MPOMEKYTOYHOM aTTecTalluu

a) Ilnanupyemblie pe3yabTaTbl OO0y4eHHMsI W OLIEHOYHbIE CpeACcTBAa [Jf NpPOBeJAeHHUS
MPOMEKYTOYHOM aTTEeCTALMHU:

Ilpumepnoe cooepicanue:

CrpyKTypHBIi
DIIEMEHT [Tnanupyemble pe3yapTaTbl 00ydeHUs OneHouHblE CpeaCTBA
KOMIIETEHIIUH

OIIK-4: TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3MUIIMH OILIEHUBATH CTPOEHUE, XUMUYECKUUA U
MHUHEpAIbHBI COCTAaB 3EMHOW KOpBI, MOP(HOJIOTHYECKHE OCOOEHHOCTH W TEHETHYECKHE THIIbI
MECTOPOXIACHUN TBEPABIX TOJE3HBIX MCKOMAEMBbIX IPH PEIICHWH 3a/ad 10 paldOHAIBHOMY |
KOMILJIEKCHOMY OCBOCHHIO T€OPECYPCHOTO MOTEHIINAIA HEAP

3HaTh CBOMCTBA W  KJIacCU(PUKAIMK TOPHBIX  TIOPOJ,

napamMeTpbl COCTOSAHHUA MMOPOJAHBIX MacCCHUBOB, Il
epeuernsd meopemu4ecKux

OCHOBHBIC MCTOJbI ONPCACICHUA U 3daKOHOMCPHOCTU
60NPOCO6 K IK3AMEHY

U3MECHEHUSI CBOWCTB TOPHBIX IOPOJ U IOPOJIHBIX
MacCHBOB B JJAOOPAaTOPHBIX U HATYPHBIX YCIOBHIX

Ymern IPOBOAMTH  HUCIBITAHUS  TOPHBIX  MOPOJ  IIPU
UCCIICJOBAHUH ux bu3nyeckux CBOICTB,
00pabaTbIBaTh pe3yNbTaThl UCIIBITAHUNA U OMHCHIBATH Ipumepnvie npakmuueckue
METOAMKY  pacuera, KOPPEKTHO  MCIIOJIL30BATh | 3qoanus s IK3amMena
nokaszarea  (PU3MKO-TEXHUYECKHMX  CBOHCTB B
pa3IMYHBIX ~NPHUKJIAJHBIX 3aJadyax pa3pylIeHus
TOPHBIX MOPOJ

Bnanets TEPMHUHOJIOTUEW U3YYEHHOU JUCUUILUIMHBI, METOAaMU
OILICHKHA HpO‘-IHOCTHBIX CBOﬁCTB FOpHBIX HOpOI[ B
paSJII/I‘-IHBIX TCXHOJOI'MYECCKUX Hpoueccax FOpHOFO

Pewitumv mecmosgoe 3aoarnue
HpOI/IBBO,Z[CTBa, HaBbIKAMNU OpFaHI/I3aHI/II/I, HpOBe,Z[eHI/ISI
51 aHaimusa pe3ynbTaToB UCIIBITAaHUI o

MEXaHUYECKOMY Pa3pyILICHUIO TOPHBIX MOPOJ

[IK-16: TOTOBHOCTHIO  BBIMOJHATH OSKCHEPUMEHTAIbHBIE H  JIAOOpATOPHBIC  HCCIEIOBAHUSA,
HHTCPHNPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATBI, COCTABJIATH U 3alIUIIATh OTYCTHI

3HaTh CBOWCTBA M  KJIACCM(PHUKAIMM TOPHBIX  TOPOJ,
napamMeTpsl  COCTOSIHHSI ~ TOPOJHBIX ~ MAaCCHUBOB,
OCHOBHBIE METOJBI ONpeelnenns u 3akonomeproctu | [lepeuens  meopemuueckux
W3MEHEHUS CBOWCTB TOPHBIX IOPOJ W TOPOJHBIX | 60NPOCOE K IKIAMENRY

MacCHBOB B JJAOOPaTOPHBIX U HATYPHBIX YCIOBUSIX

YmeThb OPOBOAMTH  HUCHBITAHUS TOPHBIX  MOPOJ  IpHU
Ilpumepuvie npaxmuueckue

3a0aAHUA 014 IK3AMEHA

UCCJIEIOBAaHUH ux buznueckux CBOWCTB,
o0OpabaTbIBaTh pe3yabTaThl UCIBITAHUNA U ONHUCHIBATH
METOJMKY  pacuera, KOPPEKTHO  HCIOJIb30BATh




CrpyKTypHBIi

DJIEMEHT [Mnanupyembie pe3yabTaThl 00ydeHUs OueHouHbIe CpeCcTBa
KOMIICTCHITUHN

nokaszarenu  (PU3UKO-TEXHHUYECKHX  CBOWCTB B

pa3IMYHBIX ~ TPUKIAIHBIX  3aJa4ax pa3pylICHUs

TOPHBIX MOPOJ
Bnagets TEPMHUHOJIOTMENW U3YYEHHOW AUCUUILUIMHBI, METOJAMU

OLICHKM IIPOYHOCTHBIX CBOWCTB TOpHBIX IIOPOA B
Pa3JIMYHBIX TEXHOJOTMYECKMX IIpOoLeccax TOPHOro
IIPOU3BOJCTBA, HABBIKAMHU OpPraHU3ALVH, IPOBEICHUS
U aHaym3a pe3ynbTaToOB WCIIBITAaHU I o
MEXaHUYECKOMY pa3pyLIEHUIO TOPHBIX TOPOJT

Pewiumov mecmoesoe 3aoanue




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUYHON AaTTeCTAMHU, IOKA3aTeJd W KPUTepUuH
OLlCHUBAHMUSL:

IIpuMepHasi CTPYKTYypa U cojiep:KaHue MyHKTa:

HpOMe)KYTO‘-IHaH arrecragusga 110 AUCHUIIIIMHC «®Pu3NKa TOPHBLIX MOPOA» BKIIIOYAET

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

DK3aMeH 10 TaHHOW JUCITUTUIMHE TIPOBOJUTCS B YCTHOHM (hopMe MO SK3aMEHAIIMOHHBIM OMJIeTaMm,
KaQKJIbIH 3 KOTOPBIX BKIFOUACT 2 TEOPETUUECKUX BOTIPOCA M OJTHO MIPAKTUUECKOE 3aJaHue.

Iloxa3aTenu u KPUTCPUHA ONCHUBAHHUA IK3aME€HA:

— Ha OIEHKY «OTJHYHO» (5 OaioB) — OOydaromuiicss JEMOHCTPHPYET BBICOKHI YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHYeCKOe M TIyOOKOe 3HaHUe
ydeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUYCCKUE 3aJaHMs, CBOOOJHO OMEPHPYET
3HAaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUsX TOBBIIICHHON CI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HaYUTeNbHbIE OINOKN, HETOYHOCTH, 3aTPYJHEHUS MPU aHATTUTHUECKHUX OIepalusX, epeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTaH/IAPTHBIE CUTYaIUH.

— Ha OIEHKY «YJAOBJETBOPUTEILHO» (3 Oamia) — o0ydyaromuicss JEMOHCTPUPYET MOPOTOBBII
YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI€ KOHTPOJIBHBIX MEPOIPHITHH TOITYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTHCIBHBIX 3HAHWMA, YMEHWH, HAaBBIKOB, OOYYaIOIIUICS
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYIHCHHS TPU OTNICPUPOBAHUM 3HAHUSAMHU W YMEHHSMHU TPH UX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

— Ha OIICHKY «HEYA0BJEeTBOPUTEJIbHO» (2 0aymia) — o0ydJaromuiicsl TeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET MMOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHOY» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HAaHUS 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:
buner Nel

1. MuHepasbl ¥ 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. ['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 koiebaHusi B MacCHBaxX TOPHBIX IMTOPO/I.

buner Ne5
1. BausiHue MUHEpAJIbHOTO COCTaBa M CTPOEHMS ITOPOJT HA UX CBOMCTBA.
2. [InacTuyeckue u peoIorTHYeCcKue CBOMCTBA MOPO/I.

3. XKuakocTu v rasel B IOpoJiax.

buner Ne6
1. CtpoeHue, cocTaB ¥ COCTOSIHHE Pa3pbIXJIEHHBIX TOPHBIX MTOPOJ
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 Moenu 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. Kimaccudukamnus mopoa 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. Knaccudukarmus poIxJibIX 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. MarnuTHbIe CBOMCTBA 00pa3IOB TOPHBIX TOPOJI.

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

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

3. IlepeMenieHue )KUAKOCTEN U Ta30B B IOpoAax

buner Nel5
1. Bo3neiicTBUE BHENIHUX TOJIEH HAa CBOMCTBA TOPHBIX MOPOI.
2. PaboTa u mokasarenu TpyIHOCTH pa3pylIeHUs

3. PacnipocTpanenue 1 HAKOTUICHHUE TETJIa B IOPOJaX

buner Nel6
1. BiiusiHue MHHEPAJILHOTO COCTaBa U CTPOCHUS MOPOJI Ha UX MPOYHOCTH
2. O6mue CBeJCHHS O B3aUMOCBSI3H CBOHCTB TIOPO/I.

3. CBoiicTBa MOPOA KaK UCTOYHUKHU HUH(OPMAIIHH.

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

3. oOHapyXeHHEe BKIIOUEHUH M OMACHBIX 30H B MAaCCHBAX FOPHBIX TOPO/]

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

3. ®u3nyecKue 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 KodpPHUIHeHTa KpernocT:
2. Knaccugukarus 1 nacropTu3aus TOpHbIX MOPOJ M0 (GU3UIECKUM CBOHCTBAM

3. Mcnosib30BaHME MAarHUTHBIX CBOMCTB MOPOJ B TOPHOM MTPOU3BOJICTBE
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