MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUCKOU ®EJEPALINN

denepanbHOE FOCYIapCTBEHHOE OO/DKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«MarauTOropcKkuil rocy 1apCTBEHHbIN TEXHUYECKUN YHUBEpCUTET M. 1. 1.
Hocosa»

YTBEPX/IAIO
Tupexrop UT'AuT

/

[=3§ \ A. IlprTanes
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PABOYASA ITPOTPAMMA JUCHUIIJIMHBI (MOAY JIS)

OU3UKA I'OPHBIX IIOPOT

Hamnpasnenue moaroToBku (CrenuagrbHOCTB)
21.05.04 T'opHoe neno

HamnpasnennocTs (mpoduiis/cienuanmu3anus) MporpaMmMbl
["opHBIC MaIMHBI U 000y IOBaHKE

ypOBeHB BBICIIETO O6p330BaHI/IH - ClICHHUAJINTET

dopma o0yueHus
OuHast

Wuctutyt/ pakynsrer MHCTUTYT rOpHOIO Jieia U TpaHCIopTa

rOpHLIX MalllvH U TPaHCIIOPTHO-TCXHOJIOTUICCKHUX KOMIIJICKCOB
3
6

MarnauToropck
2025 roxg



PaGouas nmporpamma cocraBneHa Ha ocaoBe @I'OC BO - crienmanuret 1o
cnerransHocTH 21.05.04 'oproe neno (mpuka3z Munoopuayku Poccun ot 12.08.2020 1. Ne
987)

PaGouas mporpamma paccMoTpeHa U 0JJ00peHa Ha 3acenanuu kadeapsl [ opHBIX
MalllvuH U TPAaHCIIOPTHO-TCXHOJIOTHMYCCKUX KOMIIJICKCOB

28.01.2025, iporokon Ne 6 9%
3aB. kadenpoit A.W. Kypoukun

Pabouas mporpamma o100peHa METOAMYECKOM KOMHCCH% NrnT

07.02.2025 1. mpoTtokoia Ne 4
Hpencenamm% N.A. IleiTames

Pabouas nporpamma cocrapiieHa:
3aB. kadenpoii kapeaper [MuTTK, kana. TexH. Hayk AWM. Kypoukun

PerieH3eHT: %
3am. Havanpauka KPI[-2 OO0 "OCK" , / C.B. HemkoB
- /



JIner aktyanu3anuu padoyeil mnporpamMmsl

PaGouas mporpamma nepecMoTpeHa, 00CyxkaeHa U oo0pena i peanusamnuu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kadeapsl ['OpHBIX MalllMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoit A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa U oo0pena i peanusamnuu B 2027 - 2028
y4eOHOM rojy Ha 3acenanuu Kadeapel ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUAX

[Iporokom ot 20 1. Ne

3aB. kadeapoit A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa U oo0peHa i peanusamnuu B 2028 - 2029
y4eOHOM rojly Ha 3aceJaHuM Kadeapsl [OpHBIX MallliH ¥ TPAHCHOPTHO-TEXHOJIOTMYECKUX

IIporokon or 20 1. Ne

3aB. kadeapoii A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0pena i peanu3anuu B 2029 - 2030
y4eOHOM To/Iy Ha 3aceqaHuu Kadeapsl [ OpHBIX MaITUH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[IpoTokon or 20 1. Ne

3aB. xadempoii A.I/I.EypOIIKI/IH

Pabouast mporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqanuu Kadeapsl ['OpHBIX MAalTMH U TPAHCTIOPTHO-TEXHOJIOTUIECKUX

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

Pabouast mporpamma nepecMoTpeHa, o0Cyk1eHa u 0100peHa i peanuzarnuu B 2031 - 2032
y4eOHOM roay Ha 3acenanuu Kadeapsl ['OpHBIX MAaITMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

IIporokom or 20 r. Ne
3aB. xadenpoii A.N. Kypoukun




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

Lenpto ocBoeHUs TUCHUILIHHBI «DU3KKa TOPHBIX OPOI»  SBJIAETCS OOYYHTH
OyAyIIUX CIEIHATUCTOB 3HAHUAM 10 KJIacCU(UKAIIMHI TOPHBIX IOPO/I, TapaMeTpam
COCTOSIHMS TOPHBIX MaCCUBOB.

3amaun AMCHUILTMHBL — JaTh 00yJaromeMycs 3HaHHUsI O 3aKOHOMEPHOCTH M3MEHEHHS
CBOWCTB TOPHBIX ITOPOJI TIOJ] BO3/ICHCTBHEM (PU3MUECKUX TOJICH

2 MecTo qucuumiuHbl (MOAYJisi) B CTPYKType 00pa3oBaTe/IbHOI NPOrpaMMbl

Juctunnuna @u3nka TOpHBIX TOPO BXOIUT B 00s3aTENIBHYIO YaCTh YYEOHOTO IJ1aHa
00pazoBaTeNbHON POTPAMMBI.

JI1st u3ydeHus: AUCIUIUIMHBI HE0OX0IUMBI 3HAHUS (YMEHHS, BIaJICHUS),
c(hopMHUPOBAHHBIC B PE3yJIbTaTe U3yUYCHUS TUCIUILTUH/ MPAKTUK:

I'eonorus

du3uka

[ToxzemHuast pa3paboTKa MECTOPOKICHUM TTOJIE3HBIX MCKOMIAEMbIX

3Hanus (yMEHUs, BIAJACHHUS), TOJTyYEHHbIE TIPU U3YUYEHUN JAaHHOUW TUCIUTLTAHBI
OyIyT HEOOXOUMBI JIJTsI U3yUCHUS] TUCITATIITNH/TIPAKTHK:

['eone3ns n mapkmenaepus

[ToaroroBka Kk caade u cada rocy1apcTBEHHOTO dK3aMeHa

BrimonHenue, moAroToBKa K MpoIeaype 3aliiThl U 3alUTa BBIITYCKHOMN
KBaJIN(DUKAIIMOHHOM pabOTHI

[IpounsBoicTBEHHAS - HAYYHO-HCCIIEAOBATENIbCKas paboTa

3 Komnerennun ody4yarouierocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHUst

B pesynbrare ocBoeHUs AUCUUIUIMHBI (MOAYJs) «DU3UKa TOPHBIX TOPOI»
oOyuaronuiics 10JKeH 001a1aTh CIEIYIOIUMU KOMIETSHIIUSIMU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTMXKCHHUA KOMIICTCHIIUHN

OIIK-5 CniocobeH mpuMeHSTh METO/Ibl aHAIM3a, 3HAHUS 3aKOHOMEPHOCTEH MTOBEICHUS,
yIIpaBJICHUSI CBOMCTBAMH F'OPHBIX MOPOJI U COCTOSIHUEM MAaCCHBA B MIPOIIECCaX JOOBIYH U
nepepabOTKHU MOJIE3HBIX HCKOTIAEMBIX, a TAKXKE IIPU CTPOUTEIIBCTBE M SKCIUTyaTallun
MOJI3€MHBIX 00BEKTOB

OIIK-5.1 Ananuzupyet ¢pusznko-reorpaduyeckue, NpupoaHO-Te0JIOTHUECKHUE,
WH)KEHEPHO-TCOJIOTMYECKHUE U THAPOTCOTIOTMYECKHIE YCIOBUS, BIUSIONINE
Ha COCTOSTHHE MacCHUBa TOPHBIX MOPOJI

OIIK-5.2 OneHuBaeT ¥ MPOrHO3UPYET reOMEXaHNYECKHE MPOIECCHl B MIPOLIECCE
CTPOUTENLCTBE U DKCILTyaTalluU MOI3EMHBIX 00BEKTOB




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

OO0mmast TpyJ0eMKOCTh JUCHHUILINHBI COCTABISET 4 3a4eTHBIX equHUI] 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabota — 61,3 aka. 4acos:
— aynutopHas — 60 akaj. 4acos;
— BHeayauTopHas — 1,3 akaji. 4acos;

— caMocCTosITeNIbHas paboTa — 82,7 akaj. 4acos;

— B pOpMe IpaKTUIECKOH moaAroToBkH — 0 akaj. Jac;

dopma arTecTaiuu - 3a4eT

Pasnen/ tema
JIACLIATIITUHEL

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akan. yacax)

Jlek.

nal. | mpaxr.
3aH. 3aH.

CamocTosTenpHast
pabora cTyneHTa

Bun
CaMOCTOSITCIILHOU
paboTsl

dopma TeKylIero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEKYTOUHON
aTTecTalluu

Kon
KOMIICTCHIIHU

1. Pazgen 1.00mue cBeneHus
(hu3MKe TOPHBIX MOPOT

1.1 1.hcropus pa3Butus
(bU3HKH TOPHBIX MTOPO/I.
Henp nzyuenus pusuko-
TEXHUYECKHUX CBOICTB
TOPHBIX OPOJ U
MIPOUCXOISIIUX B HUX
MPOIECCOB. 3HAYCHUE
(bU3KKK TOPHBIX TOPOT IS
CMEKHBIX TUCLUIUIMH U
npousBoicTBa. Poip
COBETCKHUX U 3apyOe:KHBIX
YUEHBIX B Pa3BUTHHU (HUBUKH
ropHsIx nopoa. Kpyr
po6eM, TpeOYHOIINX
3HAHMS (PU3UKU TOPHBIX
MIOPOJ ¥ IPOLIECCOB

CaMOCTOSTEIIEHOE
U3yYCHHE
y4eOHO#t

JIUTEPATYPHI,
KOHCIICKTOB
JIeKIUi

VYcrHblii onpoc

OIIK-5.1,
OIIK-5.2

1.2 1.1 MunepanbHo-
neTporpadu4ecKue OCHOBBI
(bU3KKH TOPHBIX MOPOT
CocraB 1 cTpOeHUE TOPHBIX
no-poz. [moTHOCTS,
MIOPHUCTOCTH,
TPELIMHOBATOCTb,
BJIQKHOCTE, 00BEMHAs
Macca. Kimaccudukanms
(hUBUKO-TEXHUUECKUX
CBOWCTB TOPHBIX MTOPO/I.
BazoBeie pusmko-
TEXHHYECKHE MapaMeTph
nopoa. M3orponHocts u
AQHM30TPOMHOCTH CBOMCTB
nopoJ1. Buasl Bosl B
Topo/ie, BecoBast U
00BeEMHAs BIAYKHOCTD,

k03¢ unmeHT

8,5

CaMOCTOSITEIIEHOE
U3yYCHHE
yueOHO#t

JTUTEPATYPHI,
KOHCIICKTOB
JIEKIUI

VYerHbrii onpoc

OIIK-5.1,
OIIK-5.2




BOJIOHACBIIIICHU .

Wroro no pazneny

145

2. Pa3nen 2. dusuko-
TEXHOJIOTUYECKHUE NapaMeTPhI
TOPHBIX IOPOA

2.1 2.1 Mexanuyeckue
CBOIICTBA M MPOIIECCHI B
TOPHBIX MOpPOAaxX
Hanpsokenuns u neopmanuu
B FOPHBIX MOPOJaX.
Vipasnenue cBI3IMU
MEXY YIPYTUMHU
HaNpsHKCHUSMH U
nedopmanusiMu. Yipyrue u
MJIaCTUYECKHUE CBOWCTBA
opo/1. 3aBUCUMOCTh
YIPYTHX ¥ CBOUCTB MOPOJ
OT MHHEPAJILHOTO COCTAaBa,
IUIOTHOCTH, TIOPUCTOCTH,
ctpoeHus. Peonoruueckue
CBOMCTBA MOPOJ.
[Ton3yuyecTs ropHBIX TOPOS.
Penaxcanus HanpshkeHUH B
TOPHBIX OPOAAX.
JuTenbHas NpOYHOCTh
nopon. Posb ynpyrux u
IJIACTUYECKUX CBOWCTB
IIOPOJ B MPOLIECCE MX
neGpopMalum 1 pas-
pyuenus. Meroabt
onpeeseHus aepopManuii
U HaIpsDKEHUH.
[Tnactnueckue cBoiicTBa
nopoa. Monynu
nepopmannu. Biausaue
MHHEPAIBHOTO COCTABA.
duznyeckas npupoaa
npoyHocTy nopoJ. Teopun
npo4HocTH. [ledekTsl B
IIOpoAaXx, UX PoJib B
(hopMHUpOBaHUH
HaNpsDKeHUH, BIUSHUE HA
MIPOYHOCTH TOPHBIX MOPO/I.
IIpenensr mopox npu
CKaTHH, PACTSDKCHUH,
CIIBHKCHHUH. YTOII
BHYTPEHHETO TPEHHS,
CHETUICHHUS TOPHBIX TO-POJI.
3aBHCHUMOCTD IPOYHOCTHBIX
CBOWCTB TIOPOJ OT
MHHEPAIBbHOTO COCTaBa U
CTpOoeHusl. 3HaUeHNE
TPOYHOCTHBIX CBOMCTB
MIOPOJ B TIPOLIECCE MX
paspyLIeHUs U yIIPOYHEHUS

KOHCIIEKTHPOBAaHU
€ J1abopaTOpHOii
paboTsI;
CaMOCTOATETIBHOE
U3y4yeHHUE
y4eOHOit
JIUTEpaTyphl,
KOHCIIEKTOB
JEKIUH

Kountponrsnas
pabota Nel

OIIK-5.1,
OIIK-5.2

2.2 2.2 Akyctnueckue
CBOIICTBA U MPOIIECCHI B
TOPHBIX IIOPOJAX

VYupyrue xone6aHus B
rnopojax. AKyCTHIEeCKHe
IIapaMeTpsl TOPHBIX MTOPOJ,.
[Tornomenue, oTpaxkeHue u
IpeOMIICHHE YIIPYTHX

6,5

KOHCIIEKTUPOBAaHHU
€ TPaKTHYECKUX
3aHATHI;
CaMOCTOSTEIIEHOE
H3yueHNE
yaeOHoH
JATEPaTypHl,
KOHCITEKTOB

KonTponeHas
pabota Ne 1

OIIK-5.1,
OIIK-5.2




BOJIH B MaCCUBaX T'OPHBIX
opo/J1. 3aBUCUMOCTh
aKyCTHYECKUX [TapaMeTpOB
OT NOPHUCTOCTH, COCTaBa U
CcTpoeHus nopoa. Mertost
M3YYEHUsI aKyCTUYECKUX
CBOMCTB IIOPOJ.
Hcnons3oBanue
aKyCTHYECKUX CBOWCTB
TIOPO/JI TSI U3yUEHHS
HEOJTHOPOAHOCTH MACCHBa,
HaNPsHKEHHOTO COCTOSIHUS U
TPEIMHOBATOCTH.

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. TerioBbie
CBOMCTBA PBIXJIBIX TOPOJ.
Mertoapl u3MepeHust
TETUIOBBIX CBOMCTB Ha
o0pasiax u B TOpPHOM
MacCHBe

KOHCTICKTHPOBAHH
e nabopaTopHoi
paboTsl;
CaMOCTOSITEIIEHOC
U3yYCHHUE
y4eOHO
JUTEPATYPHI,
KOHCIIEKTOB
JIEKLUI

KonTponbsHas
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,
JIVDIIEKTPUKHU. TUTIBI
HOcHuTenel Toka. J{pipodnas
1 2JIEKTPOHHAS
JIEKTPONPOBOAHOCTH
MHHEPa-JIOB-
MOJTYIPOBOTHHUKOB.
Ormnpenenenne Tumna
HOCHTeJIeH ToKa B
MHUHEpanax-
MIOJTYIPOBOTHHUKAX.
3aKOHOMEPHOCTH
HM3MEHEHHS TEPMOI/IC
MHHEPAJIOB Ha PYAHBIX
MECTOPOXKICHUSIX.
Knaccudukamnms MuHepazoB
10 YAeTbHOMY
JNIEKTPHYECKOMY
COIIPOTHBIICHHIO

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

Kontponsnas
pabota Ne 1

OIIK-5.1,
OIIK-5.2




2.5 2.5 MarauTHbie
CBOWCTBA M TIPOLIECCHI B

KOHCTIEKTHPOBaHH
TOPHBIX TIOPOJIaX .
. ¢ 1abopaTopHOit
MarHuTHEIE CBOICTBA
paboTsl;
opoJA. 3aBUCUMOCTh .
o CaMOCTOSTEIbHON
MarHUTHBIX CBOMCTB MOPOJ Kontponbnas OIIK-5.1,
3 4 6 U3y4YCHUE
OT COAEpKaHNsI MUHEPAJIOB, 6O pabora Ne 1 OIIK-5.2
CTPYKTYPBI U BHEII-HUX y
" JUTEPATyPHI,
ycioBuiA. MeTtoibl
KOHCIICKTOB
M3MEPEHHUST MATHUTHBIX .
i JeKIui
CBOWCTB TOPHBIX OO HA
oOpasiax 1 B MaccuBe
2.6 2.6 PagnanmonHsie
CBOWCTBAa TOPHBIX MOPOJT
PannoakTBHOCTE IOPOI. 6
Paino-akTHBHBIC MHHEPAITBI.
BoszneiictBus usimydeHuit.
N KOHCTICKTHPOBaHH
[Tornomenne n3my4eHuil.
MeTo/s! ¥ anmapaTypa € MPaKTHYECKOTO
oTnpeaeICHUsI PP SAHATHA,
ale)HoaKTI/IBHOCTI/I Hopox 2 6 CaMOCTOSATEILHOM Kounrtponrsnas OIIK-5.1,
p PO U3y4yeHUe pabora Ne 1 OIIK-5.2
PafnannoHHbIe METOIBI B
JUTEPaTyPHI,
rporeccax Jo0b4au
KOHCIIEKTOB
TMOJIE3HBIX UCKOTIAEMBIX,
JICKIUS
oboraIreHusi, B I0pa3BeIke
MECTOPOXKICHHM,
aBTOMAaTHU3aLUH
IIPOM3BOJICTBEHHBIX
IIPOLIECCOB
Wroro no pasaeny 16 12 30,5
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 CKabHBIX, paboTsl;
MIOJTYCKaJIbHBIX, TTIOTHBIX. CaMOCTOATEIBHOE
MSII‘I}</I/IX U CBIII "II/IX o 01’1 2 5 1 HU3Yy4YCHUE Kontpobras OIK-5.1,
Y POZ. Y . pabota Ne2 OIIK-5.2
Kpenocts, TBEpAOCTS, y4eOHO#
BSI3KOCTB, JPOOHMOCTb, JIUTEPaTypHl,
B3pBIBAEMOCTb, KOHCIIEKTOB
abpa3uBHOCTH MOPO/I, JICKIMHA
COIIPOTUBJIAEMOCTb PE3AHUIO | 6
nopoa. Pa3pymennsie
nopoasl. TexHomormaeckne
MOKa3aTeIH Pa3phIXJICHHBIX
TOPHBIX TIOPOI.
3.2 3.2 TIpouecchl KOHCIICKTUPOBAHU
noJryueHus: HHGopMaIyu o ¢ J1abopaTopHOit
CBOWCTBaX, COCTaBe U paboTr;
COCTOSTHHM MacCHBOB CaMOCTOATETBHOE
TOPHBIX TIOPO, 2 1 1 HU3y4eHue Kontponbuaz OIK-5.1,
p POt YHCHH pabota Ne2 OIIK-5.2
Oomue ceenennsa. KauectBo yaeOHoH
TIOJIE3HOTO UCKOTIAEMOTO H JATEPaTypHl,
€ro KOHTpoJb. OtnpeneneHne KOHCIIEKTOB
1 KOHTPOJIb COCTaBa JIEKIUN




TIOJIC3HBIX UCKOIIACMBIX.

Iporecch oboramnieHus

TIOJIC3HBIX UCKOIIACMBIX.

CKBa)KMHHbBIE
(reoTeXHOIOTHUECKHE)
METO/IbI IOOBIBAHHUS

TIOJIC3HBIX MCKOIIaCMBIX.

Htoro no paszeny 4 6 4 37,7
Uroro 3a cemectp 24 24 12 47 3auéT
Hroro no aucuuIuinHe 24 24 12 82,7 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenonaBanue Kypca npeaoyIaraeTcsi BECTH IPEUMYILECTBEHHO B TPAIULIMOHHOU
dopme: NeKINH, TpaKTUYECKUe 3aHATHs. [ peanu3anuu nperycMOTPEHHBIX BUIOB
yueOHOi paboThl B KauecTBEe 00pa30BaTENbHBIX TEXHOJIOTUH B MPETIOAaBaHUH TUCIUTLIHHBI
HCIIOJB3YIOTCS TPAJULMOHHAS TEXHOJIOT U

Jlekumu mpoXoasAT B TPAAUIIMOHHON dopme, B hopMe JeKImii-KoHCYyIpTanuil. Ha
JIEKIMAX — KOHCYJIbTALMAX U3JI0’KEHHE HOBOI'O MaTepHralla COIIPOBOKIAETCS TIOCTAaHOBKOM
BOIIPOCOB M IUCKYCCHEH B IIOUCKAX OTBETOB HA ATH BOIPOCHI.

[IpenogaBaTens JOHKEH Tak OPraHU30BaTh JICKIIMIO, YTOOBI HA HEl OblIa
JIBYXCTOPOHHSIS IESITEIBHOCTD: C OJJHOH CTOPOHBI — aKTHBHAS CO3HATENbHAS paboTa
00yJaronuics, ¢ Ipyroi — ynpaBIIsoIIee BO3ACHCTBHE MTPETIOaBaATEIIS.

B xozxe npoBeneHus NEKIMOHHBIX 3aHATUN IIPENYCMaTPUBAETCS UCIIOIb30BAHNE
COBPEMEHHOT0 MYJIbTUMEIUHHOr0 000py0BaHUs (IPOEKTOPOB, MEPCOHATBHBIX
KOMIIBIOTEPOB) Il 00JIee YETKOTO M HAIJISIIHOTO BOCIIPUATHS y4eOHOro MaTepuara.

B xozxe npoBenenus Bcex MPaKTUYECKUX 3aHATUH MPEyCMaTPUBAETCS
WCIIOJIb30BAHNE CPEJICTB BBIYMCIUTEILHON TEXHUKH MPH BBIITOJIHEHUU UHIMBUTy aJIbHBIX
3aJlaHUI U KOHTPOJIbHOU pabOThl; UCTIOJIB30BAHUE IIEKTPOHHOTO JIEMOHCTPAL[MOHHOTO
MaTepHala 1o TeMam, TpeOYIOIUM HILTIOCTPAIliy paboThl MPOTrPaMMHBIX MTPOAYKTOB: MS
Word, MS Excel, MS Power Point;

B nponecce npenoiaBanys AMCHUILUIMHBI IIUPOKO UCIOJIB3YIOTCS COBPEMEHHBIE
TEXHUYECKHE CPeJICTBA O0yUEHUSI.

Texymuii, IpoMeKyTOUHBIA U pyOEKHBI KOHTPOJIb IPOBOJIUTCS B BHUJIE Oeceqbl U
oOCy>XKJIeHHS 3aJaHUI UHIUBUIYaTIbHOW HAyYHO-UCCIIEI0BATENbCKON paboThI

6 YueOHO-MeTOAMUYECKOEe OOecliedeHrue CaMOCTOSATeIbHOI PadoThl 00y4ar0IIMXCS

[IpencraBneHo B npuiaoxeHuu 1.

7 OueHoYHbIE CPeCTBA /I POBeIeHUs POMEKYTOYHOM aTTEeCTALMHU
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecedyeHne JUCIUTNIMHBI

a) OcHOBHas JuTEpaTypa:

1. bykun, B. C. ®usnka ropasix nopoj : yueonoe nocodue / B. C. bBykun, A. C.
Kanranos. — Ywura : 3a0I'Y, 2019. — 115 ¢. — ISBN 978-5-9293-2545-8. — Tekcr :
ANEKTPOHHBIN // JIaHb : aneKTpoHHO-0MOMnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/173611 (nara obpamienus: 16.04.2024). — Pexum goctyma: s
aBTOPU3. MOJIb30BATENCH.

2. llIBenos, M. M. ®u3uka ropHbIX NOPOJ: MEXaHUUYECKUE CBOMCTBA TOPHBIX MOPO :
yuebHoe nocobue / . M. IlIsenoB. — Mocksa : MUCHUC, 2019. — 122 c. — ISBN 978-5-
907061-27-9. — TekcT : anmeKTpoHHbIH // JIaHb : 37EKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/116928 (nata obpamienus: 16.04.2024). — Pexxum
JOCTYMA: JUIsl aBTOPH3. TOIb30BATENCH.

3. Snuenko, I'. A. ®usuka ropasix nopo. [In1oTHOCTHBIE CBOKCTBA TOPHBIX TOPOA U
¢axTopsl, HX onpenenstomue : yueonoe nocodue / I'. A. Slnuenko. — Mocksa : MUCHUC,
2019. — 142 c. — ISBN 978-5-906953-86-5. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO
-oubnmuoreunas cucrema. — URL.: https://e.lanbook.com/book/129076 (nata obparenus:
16.04.2024). — Pexxum ocTyma: Jjisl aBTOPU3. TIOJIb30BaTENCH.

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



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

3. HoBuk I'.41., PxxeBckuii B.B. OcHoBBI pu3uku ropHsix mopoa. — M.: KamwxHsli 1om
"JINBPOKOM", 2010. — 360 c.

4. Hosuk I'.51. JIabopatopHbie paboTHI 1O KypCy «(hU3UKH TOPHBIX TTOPO/I.
VYupasnenue ropaeM aaBineHuem». M.: MI'U. U.1, 1986; U.I1, 1986; .11, 1987.

B) MeToanueckue yKasaHus:

1. YronsaukoB B.K., Yronsauko H.B., Cumonos I1.C. ®u3uka ropHbIx mopo.
JlaGopaTopHBIi TPAKTUKYM 110 OJHOMMEHHOU AUCIUIUINHE cieruanbHocT 130408, 130403,
U1, Y2. Maruauroropck: I'OY BIIO «MI'TVY um. I'"1. Hocosa», 2009.

2. ®usuka ropHsIX mopo/1. JlJabopaTopHBIi MPaKTUKYM : y4eOHOE mocodue /
cocraBurenu A. A. Slkumos, I'. T1. Cumopoa. — Ywura : 3a0I'Y, 2022. — 196 ¢. — ISBN
978-5-9293-3056-8. — Tekcr : 21eKTpOHHBIH // JIaHb : 3IeKTpOHHO-OMOINOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/363548 (nara obpamienus: 16.04.2024). — Pexxum
JOCTYyTA: JUTsl aBTOPHU3. TIOJIb30BaTEIECH.

r) [Iporpammuoe odecnieuenne u UHTepHer-pecypcebi:

IIporpamMHoOe o0ecrieyeHue

HaunmenoBanme o
o No moroBopa CpoK AeCTBUS JTULIEH3UU
7Zip cB0OOIHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB0OOIHO pacnipocTpansemoe [10 06eccpovHO
ACKOH Kommac
D516 1-261-17 ot 16.03.2017 0eccpovHO
MS Office 20071\ 135 o7 17.09.2007 Gecepouro
Professional
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpouHO
University Edition
Autodesk 3ds Max
Design 2011 K-526-11 o1 22.11.2011 OeccpodHo
Master Suite
Autodesk
Inventor
Professional 2011 K-526-11 o1 22.11.2011 OeccpoyHO
Master Suite
IIpodeccuonaibHbIe 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIC CIIPABOYHbIC CHCTEMBbI
Hassanue kypca CchlIKa
DrekTpoHHas 0a3a mepuoIuuecKux u3nanuii East View P .
Information Services, OO0 «MUBUC» https://dlib.eastview.com/
HarnmonansHast uHGOpPMAIIMOHHO-aHATTUTUYECKAS URL:
cucrema — Poccuiickuii nnaekc HayuHoro nurupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp




9 MaTepuajibHO-TeXHUYeCKOe ofecneyeHne JUCHUNINHBI (MOTYJIS)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUTUINHBI BKIIOYALT:

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHnEe AUCIUTUINHBI BKIIOYALT:

1. YueOHble ayiMTOPUH ISl IPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA:
MYJIBTUMEIUIHBIE CPEICTBA XPAaHEHHUS, TIEpeIadun U

Ipe/ICTaBICHUS HHPOPMAIUU

2. Y4eOHble ayAMTOPUH ISl IPOBEICHUS MMPAKTHUYECKUX 3aHSATHH, TPYIIIIOBBIX U
WH/IMBUyaTbHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U

MPOMEXYTOYHOM aTTeCTallMU: TIEPCOHATIbHBIC KOMIIbIOTEpHI ¢ makeToM MS Office,
BBIX0JIOM B VIHTEpHET U C JJOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA

3. Aymutopuu sl CaMOCTOSITETIbHOM paboThI: KOMIBIOTEPHBIE KIACCHI; YUTATBHbIE
3a11bl OMOJIMOTEKH: epPCOHANIBHBIE KOMITbIOTEpHI ¢ maketom MS Office, BbI-

X070M B VIHTEpHET | ¢ I0CTYIOM B JIEKTPOHHYIO WH(POPMAIIMOHHO-
o0pa3oBaTeNbHYI0 Cpely YHUBEpCUTETA

4. Tlomerienue ISl XpaHEHUS U MPOPUIAKTUYECKOTO 00CITYKUBAHUS YIEOHOTO
obopynoBanus: CTeiaxu JUisi XpaHEHUs! y9eOHO-HATJIAIHBIX TOCOOUI 1

Y4e0HO-METOINIECKON TOKYMEHTAIIH.



IIpuaoxenne 1
YuebHo-MeTOANYECKOE 00eciedeHre CAMOCTOATEIbHOM PadoThI

[To mucuunnune «PU3uKa rOpHBIX TOPO MPELYCMOTPEHA ayIUTOPHAS U BHEAY IUTOPHAs
camocCTosITeNIbHas padoTa 00y4aroIUXCsl.

CamocTosiTenpHas paboTa 10 OCBOCHUIO TUCITUILIMHBI HE0OX0uMa JIJIsl YTITyOJICHHOTO
n3ydeHus Marepuana Kypca. CamoctositennbHasi paboTa CTyACHTOB periiaMeHTUPYeTCs
rpadukamMu y9eOHOTO IMpoIiecca U CaMOCTOSTEIIEHOM PabOTHI.

CaMocTosTeIbHAas pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIINX B3aUMOCBA3aHHBIX JacTeH:

1) V3ydeHnne TeOpeTHIECKOro MaTepuaia B popMme:

e (CamocTrosTenbHOe U3yueHUe y4eOHOM U HayuyHO JIUTEPaTyphl 110 TEME

e Ilouck nomonHUTENnbHOW HH(OpManuu 1o Teme (pabora ¢ OubIMOrpapUUecKuM
Marepuanamy, c AJIEKTPOHHBIMU oubnuorekaMu u 90P,
WHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIE ceT MIHTepHeT).

OcTaTto4Hble 3HaHUS ONPEAETAIOTCS pe3ybTaTaMU CJauu HK3aMEeHa.

2) [loaroroBka K J1abOpaTOPHBIM 3aHATHSAM U BBINOJIHEHHE J1a00paTOPHBIX paldoT.
3) BoimonHeHne TECTOBBIX 3aJaHMM Ha YKPEIJIEHHE TEOPETHYECKOro JIEKIIMOHHOTO
Marepuana.
CamocrosrenbHas paboTa BBITOIHIAETCS CTYACHTAaMH HAa OCHOBE yU4eOHO-METOJMUECKUX
MaTEpHAJIOB IUCLUIUIMHEL, IPUBEACHHBIX B pasaeie 7.

TeMbl U1 IPOBEPKH CAMOCTOSITEILHOUH PA0OTHI CTY1€HTOB

Mexannyeckue cBoicTBa 00pa3oB rOpHBIX Mopol. O0IIKe MOT0KEHUSI.
XPYIKOCTh ¥ IJIACTUYHOCTD MOPOJ.
TepMuueckue HanpsKEHUs] B TOPHBIX MOPOIAX.
I'opnble mopoabl kak 00BEKT pa3padoTku. MaccuB. ['opHas macca. OGpa3err.
[1n0THOCTHBIE CBOWCTBA MOPO/I.
TBeproCcTh TOPHBIX MOPO/I.
MaruuTtHble CBOHCTBa 00pa3I0B TOPHBIX TOPO/I.
Knaccudukaius ropHO-TEXHOJIOTMYECKUX CBOMCTB MOPOJ.
Hanpsoxkenus u gepopmanuu B mopojaax.

e e A

IIpnioxenne 2
OneHoYHBIE CPEACTBA /ISl IPOBEACHUS POMEKYTOYHOM aTTeCTANMHA

a) HJ'IaHI/IpyeMLIC PE3YIbTAThI 06y‘{CHI/I}I 1 OICHOYHBIC CPCACTBA MJIA HpOMC)KyTO‘-IHOﬁ
aTTeCTaluu

Koo Hnouxamop OyeHnounvie cpedcmsa
uHoukamopa oocmudiceHus



KomMnemeHnyuu

OIIK-5: CriocoOeH MpUMEHSITh METOIbl aHAIIN3a, 3HAHUST 3aKOHOMEPHOCTEH MOBEICHUS,
YIIPaBJICHUS] CBOMCTBAMU F'OPHBIX IMMOPOJ M COCTOSIHUEM MAacCHBa B IIporieccax J0ObIYH 1
nepepaboTKHU MOJIE3HBIX UCKOMAEMBIX, a TAKXKE TIPU CTPOUTEIHCTBE M IKCILTYaTaIliU TI0I36MHBIX

00BEKTOB
OIIK-5.1

OIIK-5.2

AHanmu3upyer
(usuko-reorpapuyeck
ue,
IPUPOJIHO-TE€0JIOTUYEC
KHe,
UH)KEHEPHO-T'€0JI0THYe
CKUE U
TUIPOTe0IOTUYECKUE
yCIIOBUS, BIUSIIOIINE
Ha COCTOSTHHE MacCuBa
TOPHBIX MOPOJT

OueHuBaeT "
MIPOTHO3UPYET
reoMexaHHn4ecKue
MIPOIIECCHI B MPOIIECCe
CTPOUTEILCTBE U
IKCIUTyaTaIluu
MMOJI3EMHBIX 00BEKTOB

Bomnipocsl 1Jis1 MOATOTOBKH K KOHTPOJIbHOI
padote Ne 1

4) TlpenmeT GpU3UKH TOPHBIX MOPO/I.
5) II1OTHOCTHBIE CBOMCTBA TOPHBIX TOPOJI.
6) Llenu u 3a1aun GU3NKKU TOPHBIX MOPO/I.
7) VYupyrue cBoicTBa TOPHBIX TOPOJ.
8) Ilnmactuueckue CBOMCTBA TOPHBIX MTOPOI.
9) Tumnbl TOPHBIX TOPOI.
10) IIpouHocTHBIE CBOICTBA TOPHBIX MOPO/I.
11) TpemuHOBaTOCTH TOPHBIX MOPO/I.
12) Peonorudeckre cBOWCTBA TOPHBIX IMTOPO/I.
13) MeTtonbl pU3UKHU TOPHBIX MOPO/I.
14) ITaciopT MpOYHOCTU TOPHBIX MOPOJ.
15) Hanpsikenus B mopojax.
16) 'opHbie OpobL.
17) Teopus npounoctu Mopa.
18) ITopucToCTh TOPHBIX TTOPOI.
19) Peonorudeckne MOAeN pa3InuHBIX CPEIL.
20) Knaccuduxkarus Gu3nko-TeXHUYECKUX
CBOMCTB F'OPHBIX MOPOI.
21) dedopmanuu B mopojax.
Ilepeuenv 6onpocoe 0na n0020MOBKU K IK3AMEHY:
buier Nel
1. MuHepassl 1 TOpHBIE IOPOJIbl KX CTPOCHUE U COCTaB.
2. MexaHnyeckue CBOMCTBA FTOPHBIX MTOPO/I.
3. Tepmudeckue CBOMCTBA TOPHBIX MOPOJI.

buner Ne2
1. T'opHbIe TOpOABI KaK 00BEKT pa3padOTKH. Maccus.
lNopnas macca. O6paser.
2. ITnoTHOCTHBIE CBOMCTBA MOPOI.
3. TBepaOCTh TOPHBIX ITOPO/I.

buner Ne3
1. Knaccudukaius rOpHO-TEXHOJIOTHYECKUX CBOUCTB
OPOJ.
2. Hampsxenus u geopmariiu B mopoaax.
3. Pagnanuonnsie cBOiCTBa 00pa3oB TOPHBIX MOPO/I.

Buner Ne4
1. ba3oBble (GU3UKO-TEXHUYECKUE TTApaAMETPhI TTOPOJ.
2. I30TpOnHOCTh U aHU30TPOITHOCTh TOPHBIX TOPO/I.
3. Ynpyrue konebaHusi B MaCCHBaX TOPHBIX MOPOJI.



buner Ne5
1. BiusiHue MUHEpPaANIbHOI'O COCTaBa U CTPOEHUS MOPOJ
Ha UX CBOWCTBA.
2. [InacTuueckue u peoIornuecKue CBOMCTBA MOPOI.
3. Kuaxoctu u rassl B IOpoJiax.

6) HOpﬂIlOK NMPOBECACHUSA l'[pOMe)KyTO‘-IHOﬁ aTTeCTallui, MMOKa3aTe/IM U KPUTECPUHA
OICHUBaAHUA:

[IpomexyTouHas arrecTanus 1o JucuuIuinHe «du3nka ropHeIX NOPOI» BKIKOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS 00YUYaIOUIMMUCS 3HAHUM, U
71a00paTOpHbIE 3aJaHUS, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIaJICHU,
MIPOBOJUTCS B (pOpPME 3aIUTHI JJAOOPATOPHBIX pabOT M HAIIMCAHUU TECTOBBIX 3aJJaHHM.

JK3aMeH 110 JAHHOM TMCUUIUIMHE IPOBOAUTCS B YCTHOM (pOopMeE 10 3K3aMEHaIlMOHHBIM
ouneram, KaXJIblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MPAKTHUYECKOE
3a/laHue.

Iloxa3zarenau u KPUTEPHUHU OLICHUBAHUA IK3aMEHA:

— Ha OLIEHKY «3a4YTeH0» — 00y4aronniicst JeMOHCTPUPYET BICOKUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIN, BCECTOPOHHEE, CUCTEMATUYECKOE U TIyOOKOe 3HaHUE y4eOHOro Marepuaia,
CBOOO/IHO BBIMOJIHSET MPAKTUUECKHUE 3a/1aHuUs1, CBOOOTHO ONEPUPYET 3HAHUAMU, YMEHUSMU,
MIPUMEHSET UX B CUTyalUsIX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OLIEHKY «He3a4YTeHO0» — 00ydaloluiics He MOXKET IM0Ka3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BEIEHUS U 00bSICHEHUSI HH(OPMAaLIMY, HE MOKET MTOKa3aTh MHTEIIEKTYa IbHble HAaBBIKU
pELIeHUs MPOCTHIX 3ajau.

Ilepeuenv 6onpocoe 0na n0020MoOBKU K 3auemy:
buier Nel
. MuHepasbl ¥ TOpHbIE OPOJIbI KX CTPOCHUE U COCTAB.
. MexaHuyeckue CBOMCTBA TOPHBIX MOPO/I.
. TepMuueckue cBOMCTBAa TOPHBIX MOPOJI.

—

W N

buner Ne2
. ['opHbIe OpoaBI Kak 00BEKT pa3padboTku. Maccus. ['opHas macca. O6pa3zerr.
. [ImoTHOCTHBIE CBOMCTBA TOPO.
3. TBepaOCTH TOPHBIX TOPO/I.

N —

Buner Ne3
. Knnaccuduxkaius ropHO-TEXHOJIOTMYECKUX CBOWCTB MOPO/I.
. Hammpsxkenus u nepopmannu B mopoaax.
3. Paguarionssie cBoiicTBa 00pa3I0B TOPHBIX MOPOJ.

N —

buner Ne4
. bazoBble (pM3HUKO-TEXHUUYECKHE TTapaMeTPhbI TTOPO/I.
. I30TponHOCTbh 1 aHU3OTPOIHOCTH TOPHBIX TOPOJ.
3. Yopyrue kojebaHusi B MAaCCUBAX TOPHBIX MOPO/I.

N —

buner Ne5
1. BiiussHre MUHEpPaThbHOTO COCTAaBA U CTPOCSHHUS MOPOJ Ha UX CBOMCTBA.



[a—

W N — W N — p— p— [a— p— p— W N —

[a—y

W N

. [IlmacTuyeckre U peoIornuecKre CBOMCTBA IOPOI.
. ZKuakoctu 1 rasel B IOpoJax.

buser Ne6

. CTpoeHue, cocTaB U COCTOSTHUE Pa3pbIXJIEHHBIX TOPHBIX [TOPOJ
. BnusiHMe coctaBa v CTpOEHUS MOPOJ HA UX YIIPYTHME CBOWMCTBA.
. Knmaccugukanust ropHbIX TOPOJT IO KPEMOCTH

buner Ne7

. IIpouHOCTB 00Pa3110B FOPHBIX MTOPOLI.
. Bsa3kocTe, 1poOUMOCTb U a0pa3uBHOCTb OPOJ.
. [lonspu3zanus ropHbIX IOPOJT

buset Ne&

. Mexanuueckue Mojienu 1eopMupoBaHus Tel.
. TennonpoBOAHOCTh U TEMIIEPATYPOITPOBOTHOCTH TTOPOJT
. TpemuHOBaTOCTh TOPHBIX MTOPO/T

buner Ne9

. TBepIOCTh TOPHBIX MOPOJT U MUHEPAJIOB.
. AKycTHYeCKHe CBOMCTBA 00pa3IOB TOPHBIX TTOPO/I.
. TemnoemkocTh mopoz.

Bumnet NelO

. Kimaccudukanust mopoa mo Gpu3n4ecKuM CBOHCTBAM.
. Kpenoctb ropHbIX mopo.
. TerioBoe pacipenue.

Bumet Nel 1.

. Biusinue BHEIIHUX 1OJIeH Ha TEMIOBBIE U 3JIEKTPOMArHUTHBIE CBOMCTBA OPO/I.
. Kimtaccudukanust peIxJibix mopoj.
. Biusinue yBnaxxHeHUs Ha TOPHbIE TTOPOJIBI.

buner Nel2

. OU3HUKO-TEXHUYECKHE TapaMeTPhl Pa3pPBhIXJICHHBIX MOPO/I.
. Hammpspkenus u gepopmanu B TOpHBIX MOPoOaax
. [Ipenmet u MeTo bl PUBUKUTOPHBIX TOPOJL

buner Nel3

. XpYIKOCTh ¥ MJIACTHYHOCTDH MOPO/I.
. MaraurtHble cCBOHCTBa 00pa3I0B TOPHBIX MOPO/I.
. OU3UKO-TEXHUUECKHE MapaMeTpbl TOPHBIX OPOJI B MAaCCHUBE.

buner Nel4

. Ypyrue cBoMCTBa MOPOJ.
. [lopucTocTh ropHBIX MOPOJ
. [lepemenieHue )xUaKOCTEN U Ta30B B IOPOAAX

buner Nel5

. Bo3zelicTBHE BHEIHUX IIOJIEN HA CBOMCTBA FOPHBIX MTOPOI.
. PaboTa u mokazaTenu TpyAHOCTH pa3pylIeHus
. PactipocTpaneHne 1 HaKOIUJIEHHE TEIUIA B TIOPOJAX

buner Nel6
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. Bnustnue MuHEpanbHOTO COCTaBa U CTPOCHUS MOPOJT Ha UX MPOYHOCTD
. O0mue cBeneHNs 0 B3aUMOCBSI3U CBOMCTB OO/,
. CBoiicTBa MOpOJ KaK MICTOUHUKHU HH()OPMAITHH.

Buser Nel7

. DIIEKTPOIIPOBOIHOCTh TOPHBIX ITOPOJ.
. CTpoeHue, cocTaB U COCTOSIHUE TOPOJIHBIX MAaCCHBOB.
. 0OOHapy’KeHHe BKIIFOYCHNH M OMIACHBIX 30H B MAaCCHUBAX TOPHBIX OPOJ

Buter Nel8

. Knmaccugukanust ropHO-TEXHOJIOTHYECKUX CBOWCTB TOPHBIX MTOPOJT
. 3a1a4un 1 pa3zenbl GU3NKU TOPHBIX TOPO
. @u3nyecKue Mporecchl B TOPHBIX OPOIaX

buiter Ne19

. Knmaccugukanuu ropHsIx nopoa
. AGPa3UBHOCTH TOPHBIX MOPOJ]
. AKyCTHYeCKHe XapaKTePUCTUKU TOPHBIX TIOPO/T

buner Ne20

. Kpenocts ropusix nopoa. Metojibl onpeienenus KodppuimeHTa KpernocTu
. Kimaccudukanus n nacnopTu3zanusi TOpHbIX MOPOJT O (PU3NUECKUM CBOMCTBAM



