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PABOYASA ITPOTPAMMA JUCHUIIJIMHBI (MOAY JIS)

OU3UKA I'OPHBIX IIOPOT

Hamnpasnenue moaroToBku (CrenuansbHOCTB)
21.05.04 T'opHoe neno

Hamnpasnennocts (mpoduiis/crienuanimnsaius) mporpaMMbl
["opHBIE MaIMHBI ¥ 000y IOBaHHE

ypOBeHB BBICIIETO O6p330BaHI/IH - ClICHHUAJINTET

dopma o0yueHus
3a049Has

Wuctutyt/ pakynsrer MHCTUTYT TOpHOTO Jiefia U TpaHCIopTa

I OPHBIX MAalllMH U TPAHCHOPTHO-TECXHOJIOTUICCKHUX KOMIIJICKCOB

4

MarauTtoropck
2025 roxg



PaGouas mporpamma cocraBneHa Ha ocaoBe ®I'OC BO - cnenmanureT mo
cnerransaocTH 21.05.04 'oproe neno (mpuka3z Munoopuayku Poccun ot 12.08.2020 1. Ne
987)

Pabouas mporpamma paccMOTpeHa 1 000peHa Ha 3aceanuu Kadenpbl ['opHBIX
MalllvuH U TPaHCIIOPTHO-TCXHOJIOTHMYCCKHUX KOMIIJICKCOB

28.01.2025, ipotoxos Ne 6 3/%
3aB. Kadenpoit A.N. Kypoukun

Pabouas mporpamma o100peHa METOAMYECKOM KOMHCCV&% UrjuT

07.02.2025 r. npotokon Ne 4
Hpencezzmm N.A. Ilerranes

Pabouas mporpamma cocraBieHa:
3aB. kadeapoit IMuTTK, kana. TexH. HayK A.N. Kypoukun

PelleH3enT: %%7
3am. HavanpHrka KPI[-2 OO0 "OCK" I'MuTTK / - C.B. HemxoB



JIner aktyanu3anuu padoyeil nporpaMMsl

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa u oo0pena i peanusamnuu B 2026 - 2027
y4e0HOM Troly Ha 3acefaHnuu Kadeapsl ['OpHBIX MalllMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokosm ot 20 . Ne
3aB. kadenpoit AN. Kypoukun

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0pena i peanusamnuu B 2027 - 2028
y4eOHOM rojy Ha 3acefannu Kadeapsl ['OpHBIX MalIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[Iporokonm ot 20 1. Ne
3aB. kadeapoit AN. Kypoukux

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U ojo0peHa i peanusamnuu B 2028 - 2029
y4eOHOM ro/ly Ha 3aceaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTMUECKHIX

[IpoTokom oT 20 r. Ne
3aB. kadeapoii AN. Kypoukun

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0pena i peanmsamnuu B 2029 - 2030
y4eOHOM To/Iy Ha 3aceqaHuu Kadeapbl ['OpHBIX MaIllMH U TPAHCTIOPTHO-TEXHOJIOTMIECKUX

[IpoTokon oT 20 1. No
3aB. xadenpoii A.UN. Kypoukun

Pabouast mporpamma nepecMoTpeHa, o0Cyk1eHa u oo0peHa st peanusamnuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqanuu Kadeapsl ['OpHBIX MaIllMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokon ot 20 r. Ne
3aB. xadenpoii A.N. Kypoukun

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa u 0100peHa uist peanusanuu B 2031 - 2032
y4eOHOM rojy Ha 3acenanuu Kadeapsl ['OpHBIX MallMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTokom oT 20 . Ne
3aB. xadenpoii A.U. Kypoukun

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena g peanuszanuu B 2032 - 2033
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ["OpHBIX MaIllMH ¥ TPAHCIIOPTHO-TEXHOJIOT HUSCKIX

IIpotokom ot 20 . Ne
3aB. kaeapoit AN. Kypoukux




1 eau ocBOeHMS AUCHUNIMHBI (MOIYJIA)

Lenpto ocBOeHUS MUCIUTUTHHEI «DU3MKA TOPHBIX MIOPOJ SBISETCS OOYYHTH
OyAylIUX CHEUAIMCTOB 3HAHUSAM 110 KIIACCH(PHUKAIIUU TOPHBIX MTOPOJI, TapaMeTpam
COCTOSIHMSI TOPHBIX MACCHBOB.

3aayn TUCIUIUIMHEI — JaTh 00YYaroIIeMycsl 3HaHUS O 3aKOHOMEPHOCTH U3MEHECHHUS
CBOMCTB F'OPHBIX TIOPOJI TIOJ] BO3JCHCTBHEM (DH3MUECKUX TIOJICH

2 MecTo qucuumiuHbl (MOAYJisl) B CTPYKTYype 00pa3oBaTe/IbHOI NPOrpaMMbl

Juctunnuna @u3nka TOpHBIX TOPO BXOIUT B 00s3aTENIBHYIO YaCTh YYEOHOT O IJIaHa
00pazoBaTeNbHON POTPAMMBI.

JI1st u3ydeHus: AUCIUIUIMHBI HeOOXOAMMBI 3HAHUs (YMEHUS, BIAJACHMUS),
c(hopMHUPOBAHHBIC B PE3yJIbTaTe U3yUYCHUS TUCIUILTNH/ MPAKTUK:

I'eonorus

dusuka

MexaHu3zaius TOPHOTO MPOU3BOJICTBA

[ToxzemHuast pa3paboTKa MECTOPOKICHUM TTOJIE3HBIX MCKOTIAEMbIX

3nanus (yMEHHUS, BIQICHUS), TOJIYYCHHBIC TTPU U3YYCHUH JAaHHOUW THCIIUTUTAHBI
OyIyT HEOOXOUMBI JIJTsI U3yUCHUSI TUCITATITAH/TIPAKTHK:

I'eonesns n mapkmenaepus

TexHonorus u 6€30MacHOCTb B3PBIBHBIX PadOT

TexHomorHs MpOU3BOJICTBA PadOT

JluHaMuKa ¥ IPOYHOCTH

3 Komnerennun odyuaruierocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M INIAHMPYeMble Pe3yJbTAaThl 00yUYeHUst

B pesynbrare ocBoeHUs AUCUUIUIMHBI (MOIYJs) «DU3MKa TOPHBIX MTOPOI»
oOyJarouuiics 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTop JOCTHXKCHHA KOMIICTCHIIMH

OIIK-5 CniocobeH mpuMeHsTh METObI aHAIN3a, 3HAHHUS 3aKOHOMEPHOCTEH IMOBEICHUS,
yIIpaBJICHUSI CBOMCTBAMH F'OPHBIX IMOPOJI U COCTOSIHUEM MAaCCHBA B MIPOIIECCaX JOOBIYH U
nepepabOTKHU MOJIE3HBIX HCKOMAEMbIX, a TAKXKe IIPU CTPOUTEIIBCTBE M AKCILTyaTalluu
MOI3€MHBIX 00BEKTOB

OIIK-5.1 Ananuzupyet ¢pusznko-reorpaduyeckue, NpUpPOAHO-TEOIOTHUECKHUE,
WH)KEHEPHO-TCOJIOTMYECKHUE U THAPOTCOIOTMYECKHIE YCIOBUS, BIUSIONINE
Ha COCTOSTHME MacCHUBa TOPHBIX MOPOJT

OIIK-5.2 OneHuBaeT 1 MPOrHO3UPyET reOMEeXaHNYeCKHe MPOIECCHl B IMPOLIECCe
CTPOUTENHCTBE U DKCILTyaTallUU MOA3EMHBIX 00BEKTOB




4. CtpyKTypa, 00b€éM U coep:kaHue TUCHUIINHBI (MOLYJIs1)

OO0mas TpyJ0eMKOCTh JUCIUIUINHBI COCTABISET 4 3a4eTHBIX eauHUIl 144 akan. 4acoB, B TOM

YHUCIIC:

— KOHTaKkTHast pabota — 10,6 aka. 4acos:
— ayIUTOpHAas — 8 aKaJl. 4acoB.;
— BHeayquTopHas — 2,6 akaj. 4acos;

— caMocTosTeNIbHas padoTa — 124,7 akaj. 4yacos;

— B pOopMe IpaKTUIECKOH moaAroToBkH — 0 akaj. Jac;
— MOATOTOBKA K 9K3aMeHy — 8,7 akaj. Jac

(DopMa aTTeCTalMu - 3K3aMCH

Pasnen/ tema
JACLATIITAHBL

Kypc

AynuropHas
KOHTaKTHas pabora
(B akan. yacax)

Jlek.

nal. | mpaxT.
3aH. 3aH.

CamocTosTenpHast
pabora cTyneHTa

Bun
CaMOCTOSITCIILHOU
paboThI

dopma TeKylIero
KOHTPOJIS
YCIIEBAEMOCTHU H
MIPOMEKYTOUHON
aTTecTalluu

Kon
KOMIICTCHIIMHU

1. Paznen 1.001m1ue cBEACHUS O

(hu3MKe TOPHBIX MOPO

1.1 1.UcTtopus pa3BuTHs
(bU3KKH TOPHBIX MTOPO/I.
Henp nzyuenus pusuko-
TEXHUYECKHUX CBOICTB
TOPHBIX OPOJ U
MIPOUCXOISIIUX B HUX
MPOIECCOB. 3HAYCHUE
(bU3KKK TOPHBIX OPOT LIS
CMEKHBIX TUCLUIUIMH U
npousBojicTBa. Ponp
COBETCKHUX U 3apyOe:KHBIX
YUYEHBIX B Pa3BUTHH (HUBUKH
ropHsix nopoa. Kpyr
po6eM, TpeOYHOIINX
3HAHMS (PU3UKU TOPHBIX
MIOPOJ ¥ IPOLIECCOB

0,5

14

CaMOCTOSTEIILHOE
U3yYCHHE
yueOHOit

JIUTEPATYPHI,
KOHCIICKTOB
JIeKIUit

YcTHBIi onpoc

OIIK-5.1,
OIIK-5.2

1.2 1.1 MunepanbHo-
neTporpadu4ecKue OCHOBBI
(bU3KKH TOPHBIX MOPOT
CocraB 1 cTpOeHUE TOPHBIX
nopox. [ImotHoCTS,
MIOPHUCTOCTH,
TPELIMHOBATOCTb,
BJIQKHOCTE, 00BEMHAsI
Macca. Kimaccudukanms
(hU3HUKO-TEXHUYECKUX
CBOWCTB TOPHBIX MOPO/I.
BazoBeie pusnko-
TEXHHYECKHE MapaMeTPhI
nopoa. M3orponHocTs U
AQHM30TPOIMHOCTH CBOMCTB
nopoJ1. Buasl Bos! B
Topo/ie, BecoBast U
00BbEMHAs BIAYKHOCTD,
k03¢ punmeHT

0,5

14

CaMOCTOSTENLHOE
U3yYCHHE
y4eOHO#t

JIUTEPATYPHI,
KOHCIIEKTOB
JIEKIIUNA

VYerHbrif onpoc

OIIK-5.1,
OIIK-5.2







BOJIOHACBIIICHUA

Wroro no pazneny

0,5

0,5

28

2. Pa3nen 2. dusuko-
TEXHOJIOTUYECKHUE NapaMeTPhI
TOPHBIX OPOA

2.1 2.1 Mexanuyeckue
CBOIICTBA M MPOIIECCHI B
TOPHBIX MOPOAaxX
Hanpsokenuns u neopmanuu
B FOPHBIX NOPOJaX.
Vipasnenue cBI3IMU
MEX]ly YIPYTUMHU
HaNpsHKCHUSMH U
nedopmanusMu. Yrpyrue u
MJIaCTUYECKHUE CBOWCTBA
opo/1. 3aBUCUMOCTh
YIPYTHX ¥ CBOUCTB MOPOJ
OT MUHEPAJILHOTO COCTAaBa,
IUIOTHOCTH, TIOPUCTOCTH,
ctpoeHus. Peonoruueckue
CBOMCTBA MOPOJ.
[Ton3yuyecTs ropHBIX OPOJ.
Penaxcanus HanpshkeHUH B
TOPHBIX OPOAAX.
JuTenbHas NpOYHOCTh
nopoa. Ponb ynpyrux u
IJIACTUYECKUX CBOWCTB
IIOPOJ B MPOLIECCE MX
JneOpMaluK U pa3pylIeHUs..
Mertoabl onpenenenus
nedopmanuii u
HanpspkeHui. [lnactuaeckue
cBoiicTBa nopoa. Moaynu
nepopmannu. Biausaue
MHHEPAIBHOTO COCTABA.
duznyeckas npupoaa
npoyHocTy nopoJ. Teopun
npo4HocTH. JledekTsl B
IOpoAaXx, UX PoJib B
(hopMHUpOBaHUH
HaIpsDKeHUH, BIUSHUE Ha
MIPOYHOCTH TOPHBIX MOPOI.
IIpenensr mopox mpu
CKaTHH, PACTSDKCHUH,
CIBHKCHHUH. YTOI
BHYTPEHHETO TPEHHS,
CHETUICHHS TOPHBIX TOPOI.
3aBHCHUMOCTH IPOYHOCTHBIX
CBOWCTB TIOPOJ OT
MHHEPaIBHOTO COCTaBa U
CTpOoeHusl. 3HaUeHHE
TIPOYHOCTHBIX CBOMCTB
MIOPOJ B TIPOLIECCE MX
paspyLIeHUs ¥ YIPOUHEHUS

0,5

0,5

10

KOHCIIEKTHPOBAaHU
€ J1abopaTOpHOii
paboTsI;
CaMOCTOATENBHOE
U3y4yeHUe
yueOHOit
JIUTEepaTypHl,
KOHCIIEKTOB
JEKUUH

Koutponsnast
pabota Ne 1

OIIK-5.1,
OIIK-5.2

2.2 2.2 Akyctnueckue
CBOWCTBA U IIPOLECCHI B
TOPHBIX IIOPOJAX

VYupyrue xone6aHus B
rnopojax. AKyCTHYEeCKHe
IIapaMeTpsl TOPHBIX TOPOJ,.
[Tornomenue, oTpaxkeHue u
IpeOMIICHHE YIIPYTHX

0,5

10

KOHCTICKTUPOBAHU
¢ mabopaTopHOit
paboTEr;
CaMOCTOSITENBHOE
U3yueHHEe
yaeOHoH
JINTEPaTypHl,
KOHCIIEKTOB

KonTtponbnas
pabota Ne 1

OIIK-5.1,
OIIK-5.2







BOJIH B MaCCUBaX T'OPHBIX
opoJ1. 3aBUCUMOCTh
aKyCTHYECKUX [apaMeTpoB
OT NOPHCTOCTH, COCTaBa U
CTpoeHus nopoa. Metost
H3YYEHUsI aKyCTUYEeCKUX
CBOMCTB HIOPOJ.
Hcnons3oBanue
aKyCTHYECKUX CBOWCTB
TIOPOJI LTSI U3yYEHHS
HEOJTHOPOAHOCTH MacCCHBa,
HaNPsHKEHHOTO COCTOSIHUS U
TPELUHOBATOCTH

JICKITUIA

2.3 2.3 TemnoBkIe CBOICTBA
Y TIPOLIECCHI B TOPHBIX
ropoJiax

®dusznuecKue 0CHOBBI
HaKOIUICHHS U
pacnpocTpaHeHHs Teria B
TOPHBIX NIOpoAax. TeroBsie
CBOMCTBA MOPO;
TETUIONPOBOAHOCTH,
TEIUIOEMKOCTb,
TEMIepaTypPOIPOBOIHOCTB,
TEIUIOBOE paCIIUpeHHE
opoJi. 3aBUCUMOCTh
TETUIOBBIX CBOMCTB OT
IUIOTHOCTH, IIOPUCTOCTH U
CJIOUCTOCTH TIOPO/I.
TemnoBbie cBOMCTBA
MacCHUBOB. TeroBbie
CBOMCTBA PBIXJIBIX TOPOJ.
Mertonpl u3mMepeHust
TETUIOBBIX CBOMCTB Ha
o0pasiax u B TOpPHOM
MacCHBe

0,5

14

KOHCTICKTHPOBAHH
e nabopaTopHoi
paboTBhI;
CaMOCTOSITENBHOE
U3YyYCHHUE
yueOHoH
JUTEPATYPHI,
KOHCTIEKTOB
JICKLIUI

KonTtponbnas
pabota Ne 1

OIIK-5.1,
OIIK-5.2

2.4 2.4 DneKkTpuyecKue
CBOMCTBA U MPOLIECCHI B
TOPHBIX IOPOJIax

[lonsiTre yaensHOM
JIEKTPOIPOBOAHOCTH.
Teopust
JIEKTPONPOBOAHOCTH
TBepAbIX Tel. [IpoBOAHUKH,
MOJTYIPOBOTHUKH,
JIVDIIEKTPUKU. TUTIBI
HOcHuTenel Toka. J{pipodnas
1 2JIEKTPOHHAS
JIEKTPONPOBOAHOCTH
MHHEPa-JIOB-
MOJTYIPOBOTHUKOB.
Ormnpenenenne Trumna
HOCHTeJIeH ToKa B
MHUHEpanax-
MIOJTYIPOBOTHHUKAX.
3aKOHOMEPHOCTH
HM3MEHEHHS TEPMOJ/IC
MHHEPAJIOB Ha PYAHBIX
MECTOPOXKICHUSIX.
Knaccudukanms MuHepazoB
10 YAeTHbHOMY
JNEKTPHYECKOMY
COIIPOTHBIICHHIO

14

KOHCIIEKTUPOBAaHHU
¢ J1abopaTopHOit
paboThI;
CaMOCTOATETBHOE
U3y4YCHUE
yueOHO#t
JUTEpaTypHl,
KOHCIIEKTOB
JIEKIUNA

Kontponsnas
pabota Ne 1

OIIK-5.1,
OIIK-5.2




2.5 2.5 MarautHbie
CBOWCTBA M TIPOLIECCHI B

KOHCTIEKTHPOBaHH
TOPHBIX TIOPOJIaX .
o ¢ 1abopaTopHOit
MarHuTHBIE CBOICTBA
paboTEI;
opo/J1. 3aBUCUMOCTh
N CaMOCTOSATENIBHOE
MarHUTHBIX CBOMCTB MOPOJ KonTtponbnas OIIK-5.1,
14 U3y4YEHHE
OT COAEp KaHNsI MUHEPAJIOB, 6O pabora Ne 1 OIIK-5.2
CTPYKTYPBI U BHEII-HUX y
" JIUTEPATyPHI,
ycinoBuid. MeTtoibl
KOHCIICKTOB
M3MEPEHHUST MATHUTHBIX .
N JeKIui
CBOWCTB TOPHBIX OO HA
oOpasiax 1 B MaccuBe
2.6 2.6 Pagnanmonssie
CBOWCTBA TOPHBIX MOPOJT
PannoakTBHOCTE IOPOI. 4
PanoakTHBHBIC MUHEPAJBL
Bo3speiicTBus n3y4eHUN. KOHCIIEKTUPOBaHU
[Tornomenue n3my4eHuil. e nabopaTopHoi
MeToipl 1 anmaparypa paboTsl;
onpeeIeHus CaMOCTOATEIbHOE
aZII)I/IoaKTI/IBHOCTI/I opoJ, 15 U3y4eHHe Konrposbhaz OIK-5.1,
p poA. YHCHHK pabora Ne 1 OIIK-5.2
PannannoHHbIe METOIbI B yueOHOMI
rporeccax qo0b4au JIUTEPaTyPHI,
TMOJIE3HBIX UCKOTIAEMBIX, KOHCIICKTOB
oOoralrenus, B J0pa3Beike JeKIuit
MECTOPOXKIECHHM,
aBTOMAaTHU3aLUH
IIPOM3BOJICTBEHHBIX
IIPOLIECCOB
Wroro no pasaeny 1 1 77
3. Paznen 3. ®usnueckue
IIPOLIECCHI TOPHOT'O MIPOU3BOICTBA
3.1 3.1 T'opHo-
TEXHOJIOTUYECKHE
XapaKTEePUCTUKH TOPHBIX
IopoJa
T'opHbIe MOPOABI KaK OOBEKT
pa3paboTKu. KOHCIIEKTHPOBAHH
TexHonoruueckue ¢ J1abopaTopHOit
MIOKa3aTeNH CKaJbHBIX, paboTshl;
MOy CKaJIbHBIX, TUIOTHBIX, CaMOCTOATETBHOE
. OIIK-5.1,
MSTKHX M CBITYYHX TTOPO/I. 0,5 10,7 U3yYCHHE VYcTHbIit onpoc OITK-5.2
Kpenocts, TBEpAOCTS, yueOHO#t '
BSI3KOCTB, JPOOHMOCTb, JIUTEPaTypHl,
B3pBIBAEMOCTb, KOHCIIEKTOB
abpa3uBHOCTH MOPO/I, JICKIMIA
CONPOTHBJIAEMOCTD PE3AHUIO | 4
nopoa. Pa3pymennsie
nopoasl. TexHomornueckune
MOKa3aTeIH Pa3phIXJICHHBIX
TOPHBIX TIO-POT
3.2 3.2 [Ipoueccer KOHCIIEKTHPOBAHU
noJsryueHus: HHGopMaIyu o ¢ J1abopaTopHOit
CBOWCTBaX, COCTaBe U paboThI;
COCTOSTHHM MacCHBOB CaMOCTOATETBHOE
. OIIK-5.1,
TOPHBIX IOPOJL 0,5 9 U3ydyeHUe YcTHbli onpoc OITK-5.2
Oomue ceenennsa. KauectBo yaeOHoH ’
TIOJIE3HOTO UCKOTIAEMOTO H JIUTEPaTypHI,
€ro KOHTpoJb. OrpeneneHue KOHCIIEKTOB
1 KOHTPOJIb COCTaBa JIEKIIUNA







TIOJIC3HBIX UCKOIIACMBIX.

[porecch oboramieHus

TIOJIC3HBIX UCKOIIACMBIX.

CKBa)KMHHBIE
(reoTeXHOIOTHUECKHE)
METO/IbI TOOBIBAaHHUS

TIOJIC3HBIX UCKOIIAaCMBIX.

HUroro no pasaeny 0,5 0,5 19,7
Hroro 3a cemectp 2 2 124,7 9K3aMEH
Hrtoro nmo AuCUUTUIIMHE 2 2 1247 9K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenonaBanue Kypca npeaoyIaraeTcsi BECTH IPEUMYIIECTBEHHO B TPAIULIMOHHOU
bopme: neKIUK, TpaKTUYEeCKUe 3aHATH. {1 peanu3auy npeayCMOTPEHHBIX BHIOB
yueOHOi paboThI B KauecTBEe 00pa30BaTEIbHBIX TEXHOJIOTUH B MPETIOAaBaHUH TUCIUTLIHHBI
HCIIONB3YIOTCS TPAJAULMOHHAS TEXHOJIOT U

Jlekumu mpoXosAT B TPAAUIIMOHHON opme, B hopMe JeKImii-KoHCYyIpTanuil. Ha
JIEKIMAX — KOHCYJIbTALMAX U3JI0’)KEHHE HOBOTO MaTepHalla COIPOBOKIAETCS TOCTAHOBKOM
BOIIPOCOB M IUCKYCCHEH B IIOUCKAX OTBETOB HA ATH BOIPOCHI.

[IpenogaBaTens JOHKEH TaK OPraHU30BaTh JICKIIHIO, YTOOBI Ha HEW OblIa
JIBYXCTOPOHHSS IESITEIBHOCTD: C OJJHOH CTOPOHBI — aKTHBHAS CO3HATENbHAs paboTa
oOyJaronuiics, ¢ Ipyroi — ynpaBJIIsioiiee BO3ACHCTBHE MTPEIOaBaTElIs.

B xozxe npoBeneHus NEKIMOHHBIX 3aHATUN IIPENYCMaTPUBAETCS UCIIOIb30BAHNE
COBPEMEHHOT0 MYJIbTUMEIUHHOr0 000py0BaHUs (IPOEKTOPOB, MEPCOHATBHBIX
KOMITHIOTEPOB) JIJIs1 O0JIee YETKOTO M HATJISITHOTO BOCTIPUITHS YUeOHOTO MaTepHaia.

B xozxe npoBenenus Bcex NPaKTUYECKUX 3aHATUN IIPEyCMaTPUBACTCSA
HCIIOJIb30BAHNE CPEJICTB BBIYMCIUTEILHON TEXHUKH MPH BBIITOJIHEHUU UHIMBUTy aJIbHBIX
3aJlaHUI U KOHTPOJIbHOU pabOThl; UCTIOJIB30BAHUE IIEKTPOHHOTO JIEMOHCTPAIL[MOHHOTO
MaTepuaia 1o TeMam, TpeOyoIUM WUTIOCTpaui paboThl MPOrPaMMHBIX TPOAYKTOB: MS
Word, MS Excel, MS Power Point;

B nponecce npenoiaBanys AMCHUILUIMHBI IIMPOKO UCIOJIB3YIOTCS COBPEMEHHBIE
TEXHUYECKHE CPeJICTBA O0yUEHUSI.

Texymuii, IpoOMeKyTOUHBIA U pyOEKHBI KOHTPOJIb IPOBOJIUTCS B BUJIE Oeceabl U
oOCy>XJIeHHS 3aJaHUI WHIUBUAYAIbHON HAyYHO-HUCCIIEI0BATENbCKON paboThI

6 YueOHO-MeTOAMUYECKOEe 0OOecredeHrue CaMOCTOSATEeIbHOI PadoThl 00y4ar0IIMXCS

[IpencraBneHo B npuiaoxeHuu 1.

7 OueHoYHbIE CPeCTBA /IS POBeIeHUs IPOMEKYTOYHOM ATTEeCTALMHU
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecTeYeHHe U CIIUTTHHBI

a) OcHoBHas JuTEpaTypa:

1. bykun, B. C. ®usnka ropasix nopoj : yueonoe nocobue / B. C. bykun, A. C.
Kanranos. — Ywura : 3a0I'Y, 2019. — 115 ¢. — ISBN 978-5-9293-2545-8. — Tekcr :
ANEKTPOHHBIN // JIaHb : 3neKTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/173611 (nata obpamenus: 16.04.2024). — Pexxum noctyna: asns
aBTOPU3. MOJIb30BATENCH.

2. llIBenos, M. M. ®u3uka ropHbIX NOPOJ: MEXaHUUYECKUE CBOMCTBA TOPHBIX MOPO :
yuebHoe nocodue / . M. llIsenoB. — Mocksa : MUCHUC, 2019. — 122 c. — ISBN 978-5-
907061-27-9. — TekcT : anmeKkTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/116928 (nara obOpamenus: 16.04.2024). — Pexxum
JOCTyMa: JUIsl aBTOPHU3. TOJIb30BATENECH.

3. Slnuenko, I'. A. ®usnka ropasix nopos. IoTHOCTHEIE CBOWCTBA TOPHBIX TOPOA U
¢baxTopsl, UX onpenenstomue : yueonoe nocodue / I'. A. SIlnuenko. — Mocksa : MUCHUC,
2019. — 142 c. — ISBN 978-5-906953-86-5. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO
-Oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/129076 (nata obparieHus:
16.04.2024). — Pexxum ocTyma: Jjisi aBTOPU3. TIOJIb30BaTENCH.

0) JlonmoJIHUTEIbHAA JIUTEpaTypa:
1. A.K. TTopuesckuii, I'.A. KarkoB. OCHOBBI ()M3UKHU TOPHBIX TOPOJI, TEOMEXAHUKU U
yhnpaBieHus cocTostHueM MaccuBa. — M.: MITY, 2004. — 120 c.



2.Pxeckuit B.B., HoBuk I'.5I. OcHOBBI ¢u3uku ropHbeix moposa. M.: Henpa, 1994.

3. HoBuk I'.41., PxxeBckuii B.B. OcHoBBI ¢pu3uku ropHbix nopoa. — M.: KamwxHsii 1om
"JINBPOKOM", 2010. — 360 c.

4. Hosuk I'.51. JITaGoparopHbie paboThI 10 Kypcy «(HU3HKU TOPHBIX TTOPO/I.
VYmpasnenue ropusim aasienuem». M.: MI'N. Y.1, 1986; Y.11I, 1986; Y.I1I, 1987.

B) MeToanueckue yKasaHus:

1. YronsaukoB B.K., Yronsauko H.B., Cumonos I1.C. ®uszuka ropHbIx mopoj.
JIabopaTopHbIil MPAaKTUKYM IO OAHOMMEHHOU JucuuIiuinHe cneunansHoctu 130408, 130403,
U1, Y2. Maruauroropck: I'OY BI1IO «MI'TVY um. I'"1. Hocosa», 2009.

2. VronsaukoB B.K., Cumonos I1.C. MarauTHbie CBOHCTBA TOPHBIX ITOPO/I.
Marnurtoropck: MI'TV, 2002.

3. Manspos W.I1., YronsaukoB B.K., Kamanos 3.M. AkycTtuyeckue cBoicTBa
ropHbIX nopoa. Marautoropck: MI'MA, 1994.

4. ®duszuka ropHsx nopoa. JlabopaTopHbIil MPaKTUKYM : yueOHOe mocooue /
cocraButenu A. A. Slkumos, I'. T1. Cumopoa. — Ywura : 3a0I'Y, 2022. — 196 ¢. — ISBN
978-5-9293-3056-8. — Tekcr : 21eKTpOHHBIH // JIaHb : AIeKTpOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/363548 (nara ob6pamenust: 16.04.2024). — Pexxum
JOCTYyTIA: JUTsl aBTOPHU3. TIOJIB30BaTEIICH.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebi:

IIporpamMHoe oOecniedeHue

HaumenoBanue N
o No noroBopa CpoOK AeCTBUS JTULIEH3UU

T7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
MS Office 2007 |\, 135 o7 17.09.2007 Geccpouro
Professional
ACKOH Kowmmac
D616 1-261-17 ot 16.03.2017 0eccpovHO
Jlupa CAIIP 2014 |J1-780-14 ot 25.06.2014 0eccpovHO
Autodesk
Inventor
Professional 2011 K-526-11 ot 22.11.2011 0eccpovHO
Master Suite

IIpodeccuonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
denepanbHOE rOCYIAPCTBEHHOE OFOKETHOE
yupexaenne «DenepanbHbIi HHCTUTYT URL.: http://www1.fips.ru/
MIPOMBIIIUIEHHOH COOCTBEHHOCTHY
HarmonansHast uHGOpMaIIMOHHO-aHATUTHYECKAS URL:
cuctema — Poccuiickuit nuaekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

OnextpoHHas 6a3za nepuoauueckux nznanuii East View
Information Services, OO0 «1IBUCy»

https://dlib.eastview.com/

9 MaTepua/jibHO-TeXHHYECKOe ofecneyeHne JUCHUNINMHBI (MOIYJIS)

MaTepI/IaJ'ILHO-TeXHI/I‘-IeCKOG obecrnieucHue JUCIHUITIIIMHBI BKIIFOYACT!:



MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUTUINHBI BKIIOYALT:

1. YueOHble ayIMTOPUH U1l IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA:
MYJIBTUMEIUIHBIE CPECTBA XPAaHEHHUS, TIepeladun U

npeacTaBIeHNus HHPOPMALIUU

2. Y4eOHble ayAMTOPUH ISl IPOBEACHUS MPAKTHUECKUX 3aHSATHMA, TPYIIIIOBBIX U
WH/IMBUyaTbHBIX KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJIS U

MIPOMEXYTOYHOM aTTecTalluu: NepCcoHalbHbIe KOMIbIOTEpHI ¢ makeToM MS Office,
BBIX0JIOM B VIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA

3. AyauTopuu ISl caMOCTOSITEIBbHOM paboThl: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIC
3aJIpl OMOJIMOTEKU: TIEPCOHATBHBIE KOMIBIOTEPHI ¢ makeToM MS Office, BbI-

X070M B VIHTEpHET | ¢ I0CTYIOM B JIEKTPOHHYIO WH(POPMAIIMOHHO-
o0pa3oBaTeNbHyI0 Cpely YHUBEpCUTETA

4. Tlomerienue Il XpaHEHUS U MPOPUIAKTUYECKOTO 00CITY KUBAHUS YIEOHOTO
obopynoBanus: CTeiaxu JUisi XpaHEeHUs! y9eOHO-HATJIAIHBIX TOCOOUI 1

y4e0HO-METOIUYECKON TOKYMEHTALUH.

IIpunoxenne 1
Y4eOHO-MeTOoAMYECKOE 00ecIeYeHHEe CAMOCTONATEIbHOI PadoThI

[To muctunnze «PrU3uKa rOPHBIX MTOPO MPETYCMOTPEHA AYAUTOPHAS U BHEAYIUTOPHAS
camocTosTeNbHas paboTa 00y4aromuxcsl.

CamocrosTenbHas paboTa M0 OCBOCHHUIO AUCIUTUINHBI HEOOXOIMMa TSl YTITyOJICHHOTO
n3ydeHus Marepuana Kypca. CamoctosiTenbHasi paboTa CTyIGHTOB PETIaMEHTHPYETCS
rpagukaMu y4eOHOTO MPOIecca U CaMOCTOSITEIIBHON PabOTHI.

CamocrosiTenpHas padoTa CTyIGHTOB COCTOUT U3 CICAYIOIINX B3aUMOCBSI3aHHBIX YaCTeH:

1) M3yuyeHne TeOpeTHIecKoro Marepuania B popme:

e CaMocTosTenbHOE U3yUeHHE YU4eOHOW U HayYHO JIUTEPATYPHI IO TEME

e [lowck nmomosHuTenbHOM uWH(pOpManuu 1Mo Teme (pabora ¢ OubIMOrpaduuecKkum
MaTepuallaMi, C OJeKTPOHHbIMH OubOmuorekamu wu  JOP, wuHbOpMaMOHHO-
KOMMYHUKAIIMOHHBIE ceTh VIHTepHEeT).

OcTato4Hble 3HaHUS ONPEAETSAIOTCS pe3yIbTaTaMH Cauu HK3aMEeHa.

2) [MoaroroBka K 1a0OPaTOPHBIM 3aHATUSM U BBIIOJHEHHUE JJaA0OPATOPHBIX PadoT.
3) BoimonHeHue TECTOBBIX 3aJaHUl HAa YKpEIUIEHHE TEOPETHYECKOTro JIEKIIMOHHOTO
Marepuana.
CamocTosTenbHast paboTa BHIMONTHIETCS CTyIEHTaMH Ha OCHOBE yU4eOHO-METOINYECKIX
MaTepuaioB AUCHMIUIMHBI, IPUBEACHHBIX B pa3zeie 7.

TeMbl 17151 NPOBEPKH CaMOCTOSITEIbHOI Pa0OThI CTYICHTOB

MexaHnueckre cBOicTBa 00pa31oB TOpHBIX Mopo. OOIKe NoJ0KEeHHUs.
XpyHKOCTh U MJIACTUYHOCTH MOPO/I.

Tepmuueckue HampsHKEHUs B TOPHBIX TOPOAAX.

I"opHble mopoibl Kak 00BEKT pa3zpaboTku. Maccus. ['opHas macca. O0paser.

b



[l1oTHOCTHBIE CBOMCTBA MOPOI.

TBepAOCTb TOPHBIX ITOPOI.

MarauTtHbIE CBOKCTBA 00PA3I[0B TOPHBIX TOPO/I.
Knaccugukamusi ropHO-TEXHOJIOTMYECKUX CBOMCTB TOPOJ.
Hanpsoxenus u nedopmanuu B mopojaax.

Lo

IIpuioxenne 2
OuneHoYHBIE CpeICTBA /ISl IPOBEJACHUS POMEKYTOUYHOM aTTecTANMHU

a) [Imanupyemsbie pe3ysbTaThl OOyUYEeHUsS U OLIEHOYHBIE CPEICTBA JJIsl TPOMEKYTOUHON

aTTecTaluu
Koo Hnouxamop Oyenounvie cpedcmasa
uHOuUKamopa 00CMuUMICeHUs

KoMnemeHyuu
OIIK-5: CniocoGeH mpuMeHsTh METOIbl aHATTN3a, 3HAHKS 3aKOHOMEPHOCTEH MOBEICHNUS,
YIIPaBJICHUS CBOMCTBAMH T'OPHBIX MOPOJI ¥ COCTOSTHHEM MacCHBa B MPoIleccax J00BIUN U
nepepabOTKU MOJIE3HBIX HCKOMAEMBIX, a TAKXKE TIPU CTPOUTEIIBCTBE M SKCIUTyaTaIliU MTOA3EMHBIX
00BEKTOB

OIIK-5.1 AHanuzupyeTr pU3nKo- Bomnpocs! 1J1s1 TOATOTOBKH K KOHTPOJILHOM
reorpauyeckue, paGore Ne 1
MIPUPOIHO-
re0JIOTHYECKHE
’ 4) Ilpeamet GU3MKK TOPHBIX TOPO/I.

WH)XEHEPHO-

- 5) ITInOTHOCTHBIE CBOMCTBA TOPHBIX TOPOJI.

HIPOTEONOrHYECKHE 6) Ilenu u 3agaun PU3UKK TOPHBIX TTOPOI.
YCJIOBUS, BIIUSIOIIUE 7) anyme CBOMCTBA TOPHBIX ITOPOA.

Ha COCTOSIHME MacCUBa 8) Ilmactuueckue cBOICTBA FOPHBIX TOPOI.
TOPHBIX ITOPOA 9) Twunbl rOPHBIX MTOPO/I.

10) ITpouHOCTHBIE CBOMCTBA TOPHBIX TOPOJI.

11) TpemmnHOBAaTOCTH TOPHBIX MTOPO/I.

12) Peonorudeckre cBOWCTBA TOPHBIX IMTOPO/I.

13) MeToibl GU3HKH TOPHBIX TTOPO/I.

14) ITaciopT mpOYHOCTH TOPHBIX MOPOJ.

15) HanpsikeHus B mopojiax.

16) I'opHBIC TOPOIBI.

17) Teopus npounoctu Mopa.

18) IloprCcTOCTh TOPHBIX TOPO/I.

19) Peonornueckre MoJenu pa3auyuHbIX Cpel.

20) Knaccudukanus Gpu3nKo-TeXHUIECKUX
CBOICTB F'OPHBIX OPOI.

21) dedpopmaniuu B mopoaax.

OIIK-5.2 OueHuBaeT u Ilepeuens 6onpocoe 0na nOO20MOEKU K IK3AMEHY:
IIPOTHO3UPYET buner Nel
reoMeXaHU4ecKue 1. MuHepaibl ¥ TOpHBIE TIOPOJBI UX CTPOSHHUE U
MIPOLIECCHI B ITPOIIECCE  COCTaB.
CTPOUTENBCTBE U 2. MexaHMUYeCKHe CBOICTBA TOPHBIX MOPOJ.
IKCIUTyaTaI[uu 3. Tepmuueckue CBOMCTBA TOPHBIX MOPO/I.

HOI3EMHBIX OOBEKTOB



bunet Ne2
1. 'opHble TOPOBI KaKk 00BEKT pa3paboTKu. Maccus.
I'opuas macca. OGpazer.
2. IInoTHOCTHBIE CBOMCTBA MOPO/I.
3. TBepOCTb TOPHBIX MOPO/IL.

buner No3
1. Kimaccudukaius TOpHO-TEXHOJIOTHYECKUX CBOWCTB
TIOPO/I.
2. Hampspkenus u aeopmanuu B mopoaax.
3. PapuannoHHbie CBOMCTBA 00pa3IOB TOPHBIX MOPO/I.

bunet Ne4
1. bazoBbie (pU3HKO-TEXHUUECKHE TTapaMeTPhl TTOPO/I.
2. 30TpOonHOCTh U aHU30TPOIHOCTh TOPHBIX OPO/I.
3. Yopyrue koneOaHusl B MacCUBaX FOPHBIX MOPOJL.

buner Ne5
1. BnusgHue MUHEpaIbHOTO COCTaBa U CTPOEHHUS IOPOJ
Ha UX CBOMCTBA.
2. IImacTrueckne U peoIorM4ecKre CBOMCTBA TOPOJI.
3. XKuakoctu 1 ra3sl B TOpOJIax.

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTALNM, MOKA3ATEeJIH U KPUTEPUH
OlleHMBAHMUS:

[IpomexyTounas arrecTanus 1o JucuuIuinHe «du3nka ropHeIX TOPOI» BKIIOYAET
TEOPETUYECKHE BOIPOCHI, TO3BOJISIIOIINE OIIEHUTh YPOBEHb YCBOEHUS 00YUYaIOUTUMUCS 3HAHUM, U
nabopaTopHbIe 3aaHtsl, BBISBIISIONINE CTENIeHb CHOPMUPOBAHHOCTH YMEHU U BiIaJICHUH,
MPOBOAUTCS B (pOpMeE 3aIIUThI Ja0OPATOPHBIX PabOT U HATUCAHUH TECTOBBIX 33/IaHUH.

9K3aMeH 1o ﬂaHHOﬁ AUCHUILIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 110 3K3aMCHAllMOHHBIM
6I/IJ'IeTaM, Ka}I(,I[I)II;'I M3 KOTOPBIX BKIHOYACT 2 TEOPETUUECCKHUX BOIIPOCA U OAHO IIPAKTHYECKOC
3aJJaHHuC.

Iloka3zarenn n KPUTCPHUHU OLICHUBAHUA JK3aMeEHA:

— Ha OILICHKY «3a4YTECHO» — 06yqa101um71051 ACMOHCTPpUPYCT BBICOKHMH YPOBCHb
C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁ, BCCCTOPOHHECC, CHCTCMATUUCCKOC FJ'IY6OKOC 3HaHUC
yqe6Horo MaTtcpuraia, CBO60,Z[HO BBIIIOJHACT IIPAKTUYICCKUC 3alaHUA, CBO60)IHO ONnepupyceT
3HAHUSAMU, YMCHUAMU, IIPUMCHACT UX B CUTYyallUAX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OIICHKY «HE3AYTCHO» — 06yqa10mm710>1 HC MOJKCT IIOKa3aTb 3HAHUS HA YPOBHC
BOCIIPOU3BEACHU U 00BSICHEHHS I/IH(I)OpMaLII/II/I, HC MOXKCT IMOKA3aTh HHTCIJICKTYAJIbHBIC HABBIKH
peuieHud MpocCThIX 3a/4a4.

Ilepeuens 6onpocoeé 0na n0020MOGKU K 3auemy:
Buner Nel
1. MuHepansl 1 TOpHBIE TOPOABI UX CTPOEHUE U COCTAB.
2. MexaHnueckre CBOMCTBA TOPHBIX MOPO/I.
3. Tepmuueckue cBOWCTBA TOPHBIX MOPO/I.
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Buier Ne2

. F'opHele mopop! Kak 00beKT pa3padboTku. Maccus. I'opnas macca. O6paser.
. IINOTHOCTHBIE CBOMCTBA MOPOJ.
. TBepaOCTb TOPHBIX MOPOLI.

Buter Ne3

. Knmaccugukanus ropHO-TEXHOIOTHUECKUX CBOMCTB TIOPOJ.
. Hanipspkenus u nepopmannu B nopojax.
. Pannanronneie cBoicTBa 00pa31ioB TOPHBIX MOPO/I.

Buter Ne4

. ba3oBble (pM3KMKO-TEXHUYECKUE TTapaMeTpbl IOPO/I.
. U30TponHOCTh M aHU30TPONHOCTH TOPHBIX TOPO/I.
. Yopyrue koje0aHusi B MacCUBaX FOPHBIX MOPO/I.

buner Ne5

. BiiustHue MuHepasbHOTO COCTaBa M CTPOEHHUS MOPOJ] HAa MX CBOWCTBA.
. [InacTuyeckue U peoiorn4ecKre CBOMCTBA MOPO/I.
. ZKuakoctu u ra3sl B IOpoJiax.

buner Ne6

. CTpoeHnue, cOCTaB U COCTOSIHUE Pa3pPbIXJICHHBIX TOPHBIX TOPO/T
. BnusiHue coctaBa U CTpOEHHS OPOJI HAa UX YIPYTHUE CBOMCTBA.
. Kitaccudukanust ropHBIX OPOJI 110 KPEMOCTH

buner Neo7

. [IpouHOCTH 00pPa3IIOB TOPHBIX MTOPO/I.
. BsizkocTh, TpoOUMOCTE 1 aOpa3MBHOCTH TTOPO/I.
. [Monsipu3arust TOpHBIX TOPOJT

bumnet Neg

. Mexanuueckue Mojenu 1eopMUpOBaHUs TEIL.
. TernonpoBOAHOCTh U TEMIIEPATYPOIPOBOAHOCTD MTOPOJ]
. TpemuHoBaTOCTh TOPHBIX MOPOJL

buner Ne9

. TBEpAOCTH TOPHBIX IOPOJT U MUHEPAJIOB.
. AKyCTHYECKHE CBOMCTBA 00pa3IOB TOPHBIX MOPOJ.
. TerioeMKOCTh OPOSI.

buner Nel0

. Knaccugukanus nopoa no ¢puzndeckuM cBOUCTBaM.
. Kpenocts ropssix nopog.
. TeruioBoe pacimmpenue.

buner Nell.

. BusiHne BHEIIHUX MOJIeH Ha TETUIOBBIE U DJIEKTPOMArHUTHBIE CBOMCTBA TIOPO/I.
. Knnaccugukanus peIxibix TOpos.
. BiusiHne yBia)XHEHHs Ha TOPHBIE IIOPOIBI.

buner Nel2

. @U3HUKO-TEXHUYECKUE MTAPAMETPBI Pa3PBIXJIEHHBIX TOPOJ.
. Hanpsxenus u nedopmaninu B ropHBIX OPOJIax
. [Ipeamet u MeTo1bl (PU3UKUTOPHBIX TIOPOJ]
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buser Nel3

. XpyIIKOCTb ¥ IUIACTUYHOCTH IIOPOJ.
. MarHuTHbIe CBOHCTBA 00PAa3IOB TOPHBIX TOPO/I.
. OU3UKO-TEXHUYECKHE TapaMeTPhl TOPHBIX IIOPOJ B MACCUBE.

Buer Nel4

. Ypyrue cBOMCTBa MOPOJ.
. IIopucTocTh rOpHBIX MOPOJT
. [lepemerniienue xuKOCTEN U Ta30B B IOPOAAX

buier Nel5

. Bo3zelicTBHE BHENIHUX MTOJIEN HA CBOMCTBA TOPHBIX MOPOI.
. PaboTa u mokazarenu TpyJHOCTU pa3pyIICHHS
. PacipocTpaneHue v HaKOIUIEHHE TEIIa B TOPOJIAaX

buiter Nel6

. BiusiHne MuHepanbHOIro cocTaBa U CTPOEHHSI MOPOJI Ha UX MTPOYHOCTh
. O61ue cBeieHUs 0 B3aUMOCBSI3U CBOICTB MOPO/I.
. CBoiicTBa Mopo Kak UICTOYHUKH MH(DOPMAIIHH.

buner Nel7

. DIIEKTPONPOBOTHOCTH TOPHBIX TTOPOI.
. CTpoeHue, cocTaB U COCTOSIHHE MTOPOIHBIX MACCHBOB.
. 0OHapy>KeHue BKIIOYEHHUI U OMACHBIX 30H B MacCHUBaX TOPHBIX MOPOJ

buner Nelg

. Kimtaccudukanusi ropHO-TEXHOJIOTHYECKHX CBOMCTB TOPHBIX TIOPOJT
. 3amaun 1 pa3aensl GU3NKU TOPHBIX TOPO
. @u3nyecKue NpoIecchl B TOPHBIX OPOIaX

buner Nel9

. Kimtaccudukanmuu ropasix mopos
. AGPa3UBHOCTH TOPHBIX MOPOJ]
. AKYCTHYECKHE XapaKTePUCTHKHU TOPHBIX MOPOJI

buner Ne20

. Kpenocts ropasix mopoa. Metoisl onpeenenus KodQppHuImeHTa KpernocTu
. Knaccudukanus u nacnoprusaiysi TOpHbIX TOPOJ MO (PU3HUUECKUM CBOIMCTBaAM



