MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
[upexrop UI' IuT
A. IIpiTanes
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

DOU3UHKA T'OPHBIXITIOPOA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe neno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
I'opHble MamHbI 1 000pyI0BaHHE

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO Ji€sa U TpaHCIopTa
Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 4
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3aceiaHnuu Kadeapsl ' opHBIX MalliuH U

TPAHCIIOPTHO-TCXHOJOT'MYCCKUX KOMIIJICKCOB
08.02.2021, npotokosn Ne 5 %
3aB. kaenpont __ [ / A.M. MaxurtoB

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

15.03.2021 r. mporokon Ne 5 %Z

IIpencenarens N.A. ITeiTanes
Pabouas mporpamma cocraBieHa: 7@/_/
npodeccop xkabeaps [MuTTK, n-p TexH. Hayk - I'. I.Ilepmnn

Penensenr:
3am. rerepanpHoro aupekropa OO0 "YpandueproPecypc" ,
KaHJ. TEXH. HaAyK -




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceanuu Kadeapsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Tporokon or 27.03.2023r. Ne 5 9(#_///
vy )
7/

W.o0.3aB. kadenpoii A.N. KypoukuH

7
PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl [OpHBIX MAIlIMH U TPAHCIOPTHO-TEXHOJIOTHIESCKUX

IIporokomor 20 . Ne
N.o.3aB. kadeapoi A.W. Kypoukun

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM Tojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne
HN.o.3aB. kadeapoi AWM. Kypoukun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
W.o.3aB. xadenpoit A.N. Kypoukun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimsanuu B 2027 - 2028
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
WN.o0.3aB. kadenpoii AN. Kypoukun

Pabouas mporpamma nepecmMotpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHICSCKHX

[Iporokom ot 20 1. Ne

W.o.3aB. kadenpoit AN Kypouknn




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHust AucuMIIuHbl «DuU3uKa FOPHBIX MOPOIY SABISETCS O0YUUTh OYTyIIUX
CIEIMAIIMCTOB 3HAHUSM TI0 KJIACCU(PUKAIMU TOPHBIX MOPOJ, IMapaMeTpaM COCTOSHUSI TOPHBIX
MacCHBOB.

3amaun AUCHMIUIUHBI — JaTh OOYYarOIIEMyCsl 3HAHUS O 3aKOHOMEPHOCTH W3MCHCHHS
CBOICTB FOPHBIX MOPOJI O] BO3ICHCTBUEM (DU3UUECKUX IOJIeH

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Hucnummuaa @u3nMKa TOPHBIX MOPOJ BXOJUT B 00S3aTENbYI0 4acTh y4EOHOTO IIaHa
00pa3zoBaTebHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMUpOBaHHBIC B pE3YJIbTATE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

I'eonorus

dusznka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

['eone3us u mapkuieinepus

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pe3ynbrare ocBoeHUs TUCHMITIMHBI (MOAYIs) «DU3KKa TOPHBIX TOPOI» 00ydaroLuiics
JIOJDKEH 00J1a1aTh CIEIYIOMUMI KOMIICTEHIUSAMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-5 CnocobGeH mNpuUMEHSATh METOJbl aHaju3a, 3HAHHWS 3aKOHOMEPHOCTEH TIOBEICHMS,
yIpaBiIeHUs] CBOWCTBAMHU TOPHBIX IOPOJ M COCTOSHUEM MacCHMBa B Ipolleccax JI00blYM U
nepepaboTKU MOJIE3HBIX UCKOMAEMBIX, a TAKXKE MPH CTPOUTETHCTBE M IKCILTyaTallly MOI36MHBIX
00BEKTOB

OIIK-5.1 AHanu3upyer ¢usuko-reorpaduyeckue, IIPUPOJHO-TEOJIOTHYECKHUE,
MHXEHEPHO-TEOJIOTUYECKUE U TUAPOT€0IOTHYECKUE YCIIOBUS, BIUAIOLINE HA
COCTOSIHME MacCHBa FOPHBIX [TOPOJ

OIIK-5.2 OneHuBaeT M MPOTHO3MPYET TEOMEXaHWYECKHE IIPOLECChl B IpOIEcCe
CTPOUTENILCTBE U IKCILTYaTallMU NO3EMHBIX 00bEKTOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,6 akaz. yacos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHEAyIUTOpHas — 2,6 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 88,7 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

Pasznen/ tema
JCIUATIIUHEI

Kypc

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

MIPAKT.
3aH.

Jlek.

CaMocrosTenbHast
paboTa CTyieHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TEKyIIEero
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLINN

1. Pazgen
(hU3HKE TOPHBIX MTOPOT

1.00mme cBeneHus o

1.1 1.Hcropus pa3BuTUS PU3HKH
TOPHBIX TIOPOJI.

Hens W3YYCHHUS
(DUBUKO-TEXHUUECKUX  CBOWCTB
TOPHBIX TIOPOJ U TPOUCXOISIINX
B HHUX IIPOLECCOB. 3HauyeHUE
(U3MKM TOPHBIX TOPOJ IS
CMEXHBIX JTUCITUTIITAH u
NpOU3BOJACTBA. PONB COBETCKHX
U 3apyOeKHBIX  YYEHBIX B
pa3BuUTHH  (GU3HKH  TOPHBIX
MOpO/I. Kpyr pobiem,
TpeOylomHX  3HaHUSA  (QU3HUKA
TOPHBIX TIOPOJ ¥ MPOLIECCOB

0,5

10

CaMOCTOSTEIILHOE
u3ydeHue yueOHou
JIUTEPATYPHI,
KOHCIICKTOB
JIEKIINH

VYerHbli onpoc

OIIK-5.1,
OIIK-5.2

1.2 11
MuHepanpHO-TIeTporpadudeckue
OCHOBBI (PM3UKH TOPHBIX TTOPOJT
CocraB W CTpOEHHE TOPHBIX
nopoa. IlnoTHOCTH, MOPHUCTOCTS,
TPEUIMHOBATOCTh,  BJIAXHOCTb,
o0BbeMHas Macca.
Kiaccudpukanms
(PUBUKO-TEXHUUECKUX
TOPHBIX IOpo/I.
(U3UKO-TEXHUIECKHUE
napameTpsl IOpo/I.
M3oTponHocTh u
AQHM30TPOITHOCTh CBOMCTB MOPOI.
Bunst Boas! B mopoze, BecoBas u
o0BbeMHast BIIQYKHOCTD,
K02 pUIIMEeHT BOJOHACHIILIEHHS

CBOICTB
bazoBrie

0,5

10

CaMOCTOSTETbHOE
n3y4eHue yueOHou
JIUTEPATYPBI,
KOHCIIEKTOB
JeKIui

YcTHblii onpoc

OIIK-5.1,
OIIK-5.2




Uroro mo pazneny
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[ 20 |

2. Pasnen
DU3HUKO-TEXHOJIOTHIECKUE
rapamMeTpbl TOPHBIX MOPOJT

2.1 2.1 MexaHHYecKHe CBOICTBa
U TIPOLIECCHI B TOPHBIX MOPOAax

Hampsokenns u nedopmanuu B
TOPHBIX MOpoJax. YIIpaBleHHE
CBS3SIMH  MEXAY  YIPYTUMH
HANpPsHKCHUSIMHU u
nepopmaisiMi.  YIpyrue |
IUIACTHYECKHE CBOICTBA IOPOI.
3aBUCHMOCTH YOPYTHUX u
CBOWCTB OpoJ oT
MHHEPAILHOTO COCTaBa,
TUIOTHOCTH, ITOPUCTOCTH,
CTpOEHMUSI. Peonorngeckue
cBoiictBa mopon. Ilomsydects
TOpPHBIX  Topoxd.  Pemakcanms
HAaIpsDKEHUH B TOPHBIX MOPOJax.
JnurensHass TPOYHOCTH TOPOL.
Ponp ymnpyrux M IiacTHYECKHX
CBOKWCTB IOPOJ B IpoLEcce HUX
neopMaii ¥ paspylICHHUS.
Metonst ONpeaeIeHUs
neopManii M HaNpsDKECHHH.
IInactuueckue cBOHCTBA MOPOL.
Monynu nedopmarmu. Brusaue
MHUHEPaJILHOTO COCTaBa.
duznyeckas npupoaa
npoyHocTd  mopon.  Teopuu
MPOYHOCTH. Hedextot B
HopoJax, ux poib B
(bopMUpOBaHHM  HANPSDKEHUH,
BJIMAHUEC Ha IMPOYHOCTH T'OPHBIX
nopoxn. Ilpenensr mopox mpu
CKaTHH, pacTsKECHUH,
C/BIDKEHHU. YTOJ BHYTPEHHETO
TpEHU, CLCIIIICHUA TOPHBIX

HOPOJI. 3aBUCHMOCTb
MPOYHOCTHBIX CBOUCTB MOPOJ OT
MHHEPAJILHOTO cocTaBa u
CTPOCHUSL. 3HaueHue

MIPOYHOCTHBIX CBOMCTB MOPOJA B
mporiecce HX pa3pylieHUs U
YIIPOYHEHUS

0,5

0,5

KOHCTICKTUPOBaHH
¢ 1abopaTopHO
paboTsI,
CaMOCTOSTENIBHOE
U3y4YCHHE YUeOHOM
JIUTEpPaTypBhl,
KOHCIIEKTOB
JeKuui

Konrponbnas
pabota Ne 1

OIIK-5.1,
OIIK-5.2




2.2 2.2 AkycTHUYeCKHE CBOWCTBa
Y MPOIIECCHI B TOPHBIX MOPOJAX
VYupyrue konebaHusi B MOpoJiax.

Akycruueckue napameTpsl

ropueix mnopof. Ilormomenwue, KOHCTICKTHPOBAHH

OTpaXeHHE W  IIPEJIOMJICHUE e nabopaTopHoi

yOpyrux BOJH B  MacCHUBax paBOTHL:

TOPHBIX  TIOPOZ.  3aBHCHMOCTH CaMOCTOSITEIILHOE KonTponshas OIIK-5.1,
AaKyCTUYECKUX IapaMeTpoB OT 0,5 8 ysyuenie yaeGHoi|  pabora No 1 OITK-5.2
MOPHCTOCTH, COCTaBa U CTPOCHUS HTEpaTyph,

HOPOJI. MeTOILLIU H3y4YCHHS KOHCTICKTOR

aKyCTHUECKUX CBOWCTB TOPOJI. -

Hcnonp3oBaHue  aKyCTHYECKHX

CBOWCTB NOPOA JUIA M3YyYEHUs

HEOJIHOPOIHOCTH MaccuBa,

HaNpsDKEHHOTO  COCTOSIHHUA U

TPEUMHOBATOCTU

2.3 2.3 TemoBble cBoiicTBa U

MIPOIIECCH! B TOPHBIX MOPOJax

Oduznyeckue OCHOBBI

HAaKOIUIEHHUS M PaclpOCTPaHEHUs

TeIia B TOPHBIX IOpoOJax.

TernmoBele  cBOWCTBA  TOPOI: KOHCHEKTHPOBaHHI

TEIUIONPOBOTHOCTb, e 1abopaTopHOH

TEIIOEMKOCTD, paboTsI,

TEMIIEPATYPONPOBOIHOCTb, 05 10 | camocrosTenbHOE KonTponbnas OIIK-5.1,
TEIUIOBOE PACIIUPEHHE TOPOJ. U3y4YeHHE YUeOHOM pabora Ne 1 OIIK-5.2
3aBUCUMOCTb TEIUIOBBIX CBOWCTB JIUTEPATYPBI,

OT IUIOTHOCTH, TIOPUCTOCTH U KOHCIIEKTOB

ciouctoctd  nopoj.  TerutoBbie JIEKIUN

CBOMCTBA MAaCCHBOB. TeILIOBEIE
CBOWCTBa PBIXJIBIX MOpo.I.
Meronpl u3MepeHUsT TEIIOBBIX
CBOHCTB Ha oOpasiax u B
TOPHOM MacCHUBE




2.4 2.4 DnexTpuyeckue CBOHCTBA
U TPOLIECCHI B TOPHBIX MOPOAax

[lonstue yAeIbHOU
3JIEKTPONpOBOIHOCTH.  Teopus
3NIEKTPOIPOBOJHOCTY  TBEPABIX

TeT. [IpoBoauuKHwY,

MOJYIPOBOJAHUKH, IUAJICKTPUKH. KOHCIIEKTUPOBAaHU

Tumst HOCHTENeH TOKA. ¢ 1abopaTopHOi

JplpouHass W BIIEKTPOHHAs paboTsl;

3JIEKTPONPOBOAHOCTh g | camocrostenbHoe KonrtponbHas OIIK-5.1,
MHHEPa-JI0B-TI0JyIIPOBOJHUKOB. u3ydeHue yueOHoil|  pabota Ne 1 OIIK-5.2
Omnpenenenne THNAa HOCUTENEH JTUTEepaTypHl,

TOKa B KOHCIIEKTOB

MHHepaax-MoJyIpOBOJHUKAX. JIeKLIUH

3aKOHOMEPHOCTH HU3MEHEHUs

TEPMODJIC MUHEPAJIOB Ha PYIHBIX

MECTOPOXKACHHUSX.

Knaccupukanuss MuHEpasoB 1o

yIAEIBHOMY JNEKTPHUECKOMY

CONPOTHUBIICHUIO

2.5 2.5 MarHutHble CBOWCTBa U

IpoLEecChl B TOPHBIX MOPOIax KOHCIIEKTUPOBaHU

MarautHble CBOWCTBa TOPOZ. ¢ 1abopaTopHOA

3aBUCHMOCTh MarHuTHBIX paboTsl;

CBOWCTB TOPOJ OT COJCpPIKAHUS g | camocrostenbHoe Konrtponbhas OIIK-5.1,
MHHEpaJIoB, CTPYKTYpBI u u3ydeHue yueOHoii|  pabota Ne 1 OIIK-5.2
BHEUI-HUX yCJIOBHH. MeToabl JIATEPaTypHI,

WU3MEPEHHsT MarHUTHBIX CBOWCTB KOHCIIEKTOB

TOPHBIX MMOPOA Ha o0pasmax u B JIeKIUH

MaccHBe

2.6 2.6 PaguanyoHHble CBOWCTBA

TOPHBIX IOPOJT

PannoaxktuBHOCTH MOPOJI.

PagnoakTuBHBIE MUHEpABL. KOHCIIEKTHPOBaHU

BosgeiictBus U3IIy4eHUI. e 1abopaTopHOH

Ilornomenue W3IIyYEHUH. paboTsI,

Meronpt u amnmaparypa g | camocrosTenbHoe KonTponsnas OIIK-5.1,
oTIpeieTICHNs] PaJNOAKTHBHOCTH U3ydYeHHEe YUeOHOM pabora Ne 1 OIIK-5.2
nopox. PaananvoHHBIE METOMBI JATEPaTypBHI,

B Ipoleccax JOOBIUHM IMOJE3HBIX KOHCIIEKTOB

UCKOMAaeMbIX, OOOTalleHHs, B JIEKIUi

JIOpa3BeIKe MECTOPOKICHU,

ABTOMATH3AL[HH

MPOU3BOJCTBEHHBIX POLECCOB

Hroro mo pazaeny 49

3. Paspmen 3. ®dusmyeckue Mpouecchl

TOpPHOTI'O IMPOU3BOACTBA




3.1 3.1 I'opHO-TEXHOJIOTHYECKIE
XapaKTePUCTHKH TOPHBIX OPOJL
I'opHBIE TIOPOABI KaK OOBEKT

pazpaboTtku. TexHomormueckne KOHCIIEKTHPOBaHU

MOKa3aTeNnu CKAJTbHBIX, e nabopaTopHoi

MOJTyCKAaNbHBIX, IUIOTHBIX, paboTHI;

MSTKMX W CBIIyYUX TOPOI. CaMOCTOSITEIILHOE . OIIK-5.1,

0,5 10,7 .| Ycrubrit onpoc

Kpemnoctb, TBepOCTh, BSI3KOCTH, U3y4YCHHE YUCOHOM OIIK-5.2

JPOOHMOCTb, B3pBIBAEMOCTb, JIUTEPaTypBHI,

abpa3uBHOCTH opox, KOHCIIEKTOB

CONPOTHUBISIEMOCTD pe3aHuIo JICKIUi

mopoa. Pa3pymeHnsie TOpPOJBL.

TeXHOJNOTUYECKHE  MMOKa3aTeH

Pa3pBIXJIIEHHBIX TOPHBIX MO-POT

3.2 3.2 Ilpoueccsl nosrydeHus

UHpOpPMAIMK O  CBOWCTBAX,

COCTaBe M COCTOSSHHMH MAacCHBOB

TOPHBIX IOPOJT KOHCIIEKTHPOBaHU

Oo6mue cBexeHus. KauecTBo e 1abopaTopHOH

MIOJIE3HOTO HMCKOIAaeMOTO0 M €ro paboTHI;

KoHTposb.  OmnpeneneHue u CaMOCTOSITEIIbHOE . OIIK-5.1,
0,5 9 .| VYcruslii onpoc

KOHTPOJb COCTaBa  IMOJIE3HBIX U3y4YeHHE YUeOHOM OIIK-5.2

HCKOTaeMBbIX. TIporecchr JIUTEPaTypBhl,

oborarieHus TIOJIE3HBIX KOHCIIEKTOB

HCKOTaeMBbIX. CKBa)XKUHHBIC JIeKIU#

(TeOTEeXHONIOTUYECKHE) METOMIBI

I[O6blBaHI/I$I IIOJIC3HBIX

MCKOITaeMBbIX.

HWroro no pazaeny 051 05 19,7

Hroro 3a cemectp 2 2 88,7 9K3aMeH

Wroro no nucuuminne 2 2 88,7 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpenogaBanue Kypca NpeArnosaraeTcsi BECTU IMPEUMYIIECTBEHHO B TPaTUIMOHHOMN
dopme: neKnuu, MpaKTHYECKUE 3aHATHA. I peanu3anuy MpeIyCMOTPEHHBIX BUJOB Y4eOHOM
paboThl B KauecTBe O0Opa3oBaTENbHBIX TEXHOJOTUH B MPENOJaBaHUM  JAUCLUILIMHBI
MCIOJIb3YIOTCS TPAJAULIMOHHAS TEXHOJIOTHSI.

Jlexumu TPOXOIAT B TpaauIMOHHON (opme, B (opme ekumidi-koHCynbTarui. Ha
JEKUUAX — KOHCYJbTAlMSX H3JI0)KEHHE HOBOI'O MarepHajla COINPOBOXAAETCS IOCTAHOBKOM
BOIIPOCOB U JUCKyCCHUE B IOMCKaX OTBETOB HA 3TU BOIIPOCHI.

[IpenoaBaTens JOMMHKEH TaK OPraHU30BATh JICKIIUIO, YTOOBI HA HEll ObLIa IBYXCTOPOHHSSA
JESTENIbHOCTh: C OJJHOW CTOPOHBI — aKTUBHAs CO3HaTeNIbHas paboTa oOydaromuiics, ¢ Apyroi —
YIPaBJISIOLIEE BO3IEHCTBUE ITPENOaBATENIS.

B xome mnpoBedeHusl JIEKIMOHHBIX 3aHATHH MpeaycMaTpUBAaeTCid HCIOJIb30BaHUE
COBPEMEHHOTO MYJIbTHMEIUIHHOTO 000pyIoBaHUs (IIPOEKTOPOB, MEPCOHATBHBIX KOMIIBIOTEPOB)
JUTst 60JIee YeTKOTr0 M HArJISAHOTO BOCIIPUATHS yueOHOT0 MaTepuania.

B xone mpoBeneHust Bcex NPAaKTHUUECKUX 3aHATUH MPEyCMAaTPUBACTCS UCIOJIb30BAaHUE
CPEICTB BBIYUCIUTENHbHON TEXHUKM TPU BBHINOJHEHHUM WHIMBUIYaJbHBIX 3aJaHUNl U
KOHTPOJILHOM pPa0OThI; HCIIOJIB30BAHUE D3JICKTPOHHOTO JEMOHCTPALMOHHOTO MaTepHaia Iio
TeMaM, TPEOyIOLIMM HILTIOCTPAIUU PaboThI MPpOrpaMMHBIX mpoaykros: MS Word, MS Excel, MS
Power Point;

B nmnpomecce mnpenonaBaHus AMCHUIUIMHBI I[IUPOKO HCIOIB3YIOTCS COBPEMEHHBIE
TEXHUUYECKUE CPeACTBA O0yUEHUSI.

Texyumuii, TPOMEKYTOUHBI U PYOESKHBIN KOHTPOIb MPOBOIUTCS B BHAE Oecelnbl H
o0cyX1eHus 3a/laHui UHIUBUIYalbHON HAYYHO-HCCIIEA0BATENbCKON pPabOThI

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThI 00yYaroIMXCst
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 0O0ecTedeHrue TUCIUITHHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:

1. HoBuxk I'.f1., PxxeBckuii B.B. OcHOBBI ¢u3nku ropHsix nopod. — M.: KHuxHblil 1om
"JINBPOKOM", 2010. — 360 c.

0) lonmotHuTEIBHAS TUTEPaTypa:

1. AK. Tlopuesckuii, I''A. KarkoB. OCHOBbI ()M3UKHU TOPHBIX MOPOJI, FTEOMEXAaHUKU U
yIpaBlieHUs cocTosiHueM maccuBa. — M.: MI'TY, 2004. — 120 c.

2.Pxesckuit B.B., HoBuk I'.5I. OcHOBBI (pu3uku ropusix nopoa. M.: Hezapa, 1994,

3. HoBuk I'.41. JlabopaTopHbie pabOTHI MO KypCy «(HU3UKH TOPHBIX MOPOJ. YTIpaBIIeHHE
ropHsiM aaBneHuem». M.: MI'H. Y.1, 1986; Y.11, 1986; Y.111, 1987.

B) MeTtoauyeckue yka3anus:

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:



IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBust JIMLIEH3UU
MS Windows 7

Professional(uis  |[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 Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB0OOAHO pactpocTpansemoe 110 OECCPOYHO
FAR Manager cB000JIHO pacnpoctpansemoe 110 0OCCCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HazBanwme kypca CcpllIKa
DiexkTpoHHas 0a3a meproaAMYecKuX u3ganuii East View
Information Services, OO0 «MUBUCy
HanmonanwHas nH(})OpMaAIMOHHO-aHATUTHYCCKAS
cucreMa — PoccuiiCKkni MHJIEKC HAYYHOTO LIMTUPOBAHUS
(PUHIT)

ITouckosas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

HNndopmannonnas cucremMa - EnnHoe OKHO JocTyna K

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

denepanbHOE roCy/IapCTBEHHOE OI0KETHOE
yupexaenne «DenepanbHblii HHCTUTYT mpoMbiiniendoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCUUIUINHBI BKITIOUAET:

MyneTuMeIMIHBIE CpEICTBAa XpaHEHMs, MepeAaud M NpPeJCTaBICHUS HHPOpMAIUH,
IIPOEKTOPHI [UIs JIy4YIIETO BOCIPUATHS JIEKIIMOHHOTO MaTepuara.

[MepconanbHbie KOMITBIOTEPHI ¢ akeToM MS Office, Bbixo-moM B IHTEpHET 1 ¢ 10CTyITOM
B 2JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO CPeAy YHUBEPCUTETA

IIpuniaoxenune 1

Y4eOHO-MeTOoANYEeCKOe 00ecTIeYeHHe CAMOCTOSITEILHOMH padoThI

[To muctumnae «@u3KKa TOPHBIX TOPOI» MPEAYCMOTPEHA Ay IUTOPHASI U BHEAYIUTOPHAS
camocTosiTelbHas paboTa 00yJarommxcs.

CamocrodrenbHas padoTa 10 OCBOCHUIO AUCHUILUIMHBI HEOOXOIUMa IS yIi1yOJIeHHOrO
u3ydeHust MaTepuaia Kypca. CamocrositenbHas paboTa CTyI€HTOB PErJIaMEHTHPYETCsI
rpadukamu yueOHOro mnpoiiecca ¥ CaMOCTOSTEIbHOU paboThlI.

CamocrosTenpHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOINIUX B3aUMOCBA3aAHHBIX JacTew:

1) UsydeHue TeopeTHUECKOro MaTepHraia B popme:
e (CamocTosATeNbHOE N3YUYeHUE YIeOHOH U HAyYHO JINTEPATypPHI 110 TEME
e Jlouck pononHMUTENbHOM uHHGpoOpMammMu 1o Teme (pabora c OubmMorpaduyecKkum



MaTepuagamH, c AIIEKTPOHHBIMU oubnuorekamu u 90P,
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE ceTH VIHTepHeT).
OcraTouHbIe 3HAHUS ONPENENIAIOTCS PE3yJIbTaTaMH C/Ia4d dK3aMeHa.

2) IloxroroBka K 1a00paTOPHBIM 3aHATHSIM M BBIIIOJHEHUE J1a00PATOPHBIX padoT.

3) BhlnosiHEHHE TECTOBBIX 3aJaHUl HAa YKPEIUICHHE TEOPETHYECKOrO JICKIMOHHOTO
MaTepuaia.

CamocrosTenbHas padoTa BHIIOIHIECTCS CTYIGHTAMH HAa OCHOBE Y4eOHO-METOJMUECKUX

MaTCpHraJIOB JUCHUIIIMHBI, TPUBCACHHBIX B pa3aciic 7.

TeMbl ISl MPOBEPKH CAMOCTOSITEILHOM PAa00OTHI CTY1€HTOB

CoNoR~WNE

1 MexaHnyeckre CBOMCTBA 00pa3LioB TOPHBIX MOpo. OOIIKe MOI0KEHUS.
XpYHKOCTh U INIACTUYHOCTH OPOJ.
Tepmuueckue HapsKEHUS B TOPHBIX ITOPOJIAX.

["opHble mopobl Kak 00BEKT pa3padoTku. Maccus. ['opHas macca. OGpasel.
InoTHOCTHBIE CBOMCTBA MOPOI.
TBepIoCTb FOPHBIX IOPOL.
MaruuTtHble cBoiicTBa 00pa31i0B TOPHBIX MOPOI.
Knaccudukanus ropHO-TEXHOIOTHYECKUX CBOMCTB TOPOJ.
Hanpsokenus u nedopmanuu B opojaax.

10. Bs13kocTh, TpoOUMOCTh U aOpa3uBHOCTH MTOPOI.

IIpunoxenne 2

OrneHoYHBIE CPEJICTBA AJIsl IPOBEACHUS IPOMEKYTOUHON aTTecTallun

a) HJ'IaHI/IpyCMHe PE3YyIbTAaThl O6y‘IeHI/IH 1 OLCHOYHBIC CPEACTBA IJIA HpOMeH(YTOQHOﬁ

aTTecTaluu
Koo Hnouxamop Ocmamounvie cpedcmaa
UHOUKamopa docmudiceHus
KOMnemeHyuu

OIIK-5: CriocobeH NpuMeHsTh METO/bI aHAIN34a, 3HAHHSI 3aKOHOMEPHOCTEN MOBEICHHUS,
yIpaBieHUs CBOWCTBAMHU TOPHBIX MOPOJ] M COCTOSIHUEM MacCHBa B MPoIieccax 100bIYH U
nepepabOTKU MOJIE3HBIX UCKOMAEMBIX,  TAKXKE MPU CTPOUTENHCTBE U SKCILTyaTalluy MOA3EMHBIX

00BEKTOB

OIIK-5.1

AHanu3zupyer
¢uzuko-reorpapuyeckue,
IIPUPOIHO-TEOJIOTUYECKHUE,
MHKEHEPHO-T€0JIOTHUYECKHE
Y TUJIPOr€0JI0TMUYECKHE
yCIIOBUS, BIUSIOIINE HA
COCTOSTHUE MaCcCUBa
TOPHBIX MOPO/JT

BOHPOCLI AJIA MOATOTOBKHK

KOHTPOJIbHOH padoTte Ne 1

CoN~ LN E

[IpenmMer Gpu3HKN TOPHBIX TOPOI.
[ImoTHOCTHBIE CBOMCTBA TOPHBIX MTOPOLL.
Henu u 3anaun pU3UKK TOPHBIX TOPOJI.
VYipyrue cBOHCTBa TOPHBIX MOPOA.
[lnacTrudeckue cBOMCTBA TOPHBIX MOPOJ.
THuIbI OPHBIX TIOPOA.

[IpoyHOCTHBIE CBOMCTBA TOPHBIX MTOPO/I.
TpemrHoBaTOCTh TOPHBIX MOPOL.
Peosiornyeckue cBOMCTBA TOPHBIX TOPO/I.




10. Metoasl pU3UKH TOPHBIX TIOPOI.

11. [TacnopT NpOYHOCTH FOPHBIX MOPO.

12. Hanpspkenus B mopojax.

13. T'opHbIe TOPOBI.

14. Teopus npounoctu Mopa.

15. TlopucTocTh TOPHBIX TOPOI.

16. Peonornueckue MoJienu pa3indHbIX CPe/.

17. Knaccudukanus Gpu3nKo-TeXHUUECKUX
CBOMCTB FOPHBIX OPO/I.

18. ledopmaruu B mopojax.

OIIK-5.2 OueHuBaer u Ilepeuens 6onpocoe 0na no02omoeKu K
MIPOTHO3UPYET IK3AMEHY
reoOMeXaHU4YeCKue bunet Nel
MIPOILIECCHI B ITpoIiecce 1. Munepansl U TOpHbIE TOPOJBI UX CTPOCHUE U
CTPOUTENLCTBE U COCTaB.

SKCIUTyaTaIlMy TOI3eMHBIX | 2. MexaHuueckne CBOMCTBA TOPHBIX TTOPOJI.
00BEKTOB 3. TepMuyeckue CBOMCTBA TOPHBIX TOPO/I.
buner Ne2

1. 'opHble OpoIbI KaKk 00BEKT pa3pabOTKH.
Maccus. ['opnas macca. O6pa3er.

2. IInoTHOCTHBIE CBOMCTBA MOPO/I.

3. TBepaOCTh FOPHBIX OPOJI.

buner Ne3
1. Knnaccugukanys ropHo-TEXHOIOTHYECKUX
CBOWCTB ITOPOI.
2. Hampsxkenus u gegopmany B mopojax.
3. PapnanuonHble cBOMCTBa 00pa310B TOPHBIX
HOpOJI.

bunet Ne4
1. ba3oBble PU3NKO-TEXHUYECKUE MTapaMeTphl
HOPOSI.
2. 30TpOnHOCTh 1 aHU30TPOITHOCTH TOPHBIX
OPO/I.
3. Yopyrue kosie6aHusl B MACCUBAX T'OPHBIX OPO/I.

buner Ne5
1. BiusitHue MUHEpaIbHOTO COCTAaBA U CTPOCHUS
MOpOJ HAa UX CBOMCTBA.
2. Ilnactuueckuie U peosIorn4ecKue CBOMCTBA
TTOPOI.
3. XKunkoctu u rassl B mopojax.

0) Ilopsiok npoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEJN U KPUTEPHH
OLlCHUBAHUSA:

[TpomMexxyTouHast aTTecTalus Mo TUCIUTUTHHE «/[nHAMUKa U IPOYHOCTHY BKIIIOUAET
TEOPETUYECCKHE BOTPOCHI, TO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHHUST 00YJArOIIUMUCS 3HAHUH, U
JabopaTOpHBIC 3aJaHHMsI, BBISBIISIONINE CTEIIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIAJICHUH,
MIPOBOJIUTCS B pOpME 3aIIUTHI JTAOOPATOPHBIX PAabOT M HAITMCAHWU TECTOBBIX 3aJIaHUM.




JK3aMeH 110 JaHHOW TUCIUTIIINHE TPOBOJUTCS B YCTHOUM popMe IO IK3aMEHAITMOHHBIM
OmietTam, KaXKIbIi U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUECKHUX BOMPOCA U OJTHO MPAKTUYECKOE
3a/1aHue.

IToka3zatenn u KPUTECPUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHHE
y4eOHOT0 MaTepuala, CBOOOJHO BBIOTHSAET MPAKTUYECKHUE 3aaHUs, CBOOOIHO ONEpUpPYeET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalLUsIX MOBBIIICHHOW CII0)KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(OpPMUPOBAHHOCTH KOMITETEHITUI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHATUTHYCCKHUX OIEPAIHSIX, IIEPEHOCE
3HaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «yJA0BJeTBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETECHITUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHU, HABBIKOB, 00YJaIOIIHICS
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPHU ONICPUPOBAHNHN 3HAHUAMU U YMCHUAMMU IIPU UX
HIepeHOCE Ha HOBBIC CUTYAIHH.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 0aia) — 00ydJaroImuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
MHTEJJICKTYaIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOU3BEICHUS U 00BACHEHUSI HHPOPMAIIUU, HE MOXKET MTOKa3aTh UHTEIUIEKTyalbHbIe
HaBBIKM PELIECHUs MTPOCTHIX 3a7ad.

Ilepeuens 6onpocoe 01a nOO20MOBKU K IK3AMEHY
buner Nel
. MuHepaJbl ¥ TOpHBIE MOPOIBI UX CTPOEHUE U COCTAB.
. Mexanuyeckue CBOMCTBA TOPHBIX TOPO/I.
3. Tepmuueckue CBOMCTBA TOPHBIX MOPOI.

N —

buner Ne2
. l'opnble mopoibl kKak 00BEKT pa3padoTku. Maccus. ['opHas macca. O6paser.
. ITIOTHOCTHBIE CBOMCTBA MOPOA.
3. TBepaoCTh TOPHBIX MOPO/I.

N —

buner Ne3
1. Kinaccudukaiusi ropHO-TEXHOJIOTHYECKHX CBOMCTB MOPO/I.
2. Hanpspkenus u gegopmanuiu B mopojax.
3. PanmanionHsle cBOMCTBa 00pa310B TOPHBIX MOPO/I.

buner Ne4
. ba3zoBbie pu3HKO-TEXHUUECKHE TApaMeTPhI IIOPO/I.
. I30TponHOCTH ¥ aHU30TPONTHOCTH TOPHBIX TOPOI.
3. Yopyrue konebanusi B MAaCCHBaX TOPHBIX MTOPO/I.

N —

buiaer Neo5
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. Biusguue MHHCPAJIBHOI'O COCTaBa U CTPOCHUA MMOPOIA HA UX CBOMCTBA.
. ImacTuyeckue u peosIorn4ecKrue CBOMCTBA MOPO/I.
. ZKuakoctu u rasel B IopoJax.

buitetr Ne6

. CTpoeHue, COCTaB M COCTOSIHUE Pa3pbIXJICHHBIX TOPHBIX TOPO
. BiusiHMe coctaBa v CTpOEHHUS IOPOJI HA UX YIPYTUe CBOMCTBA.
. Knmaccudukanus ropHsix mopoj 1no Kpernocta

buiet No7

. [IpounoCTH 0OPA31I0B TOPHBIX MOPO/I.
. Bsi3kocTb, IpoOHMMOCTh ¥ a0Pa3uBHOCTH MTOPOI.
. [lonspu3zanus ropHbIX MOPOLI

Buset No&

. Mexanuueckue Mojienu 1eOpMUPOBAHUS TEN.
. TennonpoBOAHOCTh U TEMITEPATYPOIIPOBOTHOCTH TTOPOJT
. TpemuHoBaTOCTh TOPHBIX MOPOJ

bunet N9

. TBepOCTb TOPHBIX IOPOJ U MUHEPAJIOB.
. AKyCTHYeCKHe CBOMCTBAa 00pa3I0B TOPHBIX MOPO/I.
. TemnoeMKoCTh OPOA.

buier Nel10

. Kimaccudukanus nopo 1o pu3H4ecKuM CBOHCTBAM.
. Kpenocts ropHsIx nmopoJ.
. TerutoBoe pacimupeHnue.

bumer Nell.

. BnusiHMe BHEUIHMX MMOJIEH HA TEIIOBBIE U 3JIEKTPOMAarHUTHBIE CBOKMCTBA MTOPO/I.
. Knaccugukarus peIxsbix Topos.
. BnusiHue yBna)xHEeHUs HAa TOPHBIE TTOPO/IBI.

buier Nel12

. OU3UKO-TEXHUYECKUE NTAPAMETPBI Pa3pbIXJIEHHBIX IOPOI.
. Hanpspxenus u geopmanuu B ropHBIX IOpPoOJax
. IIpeamer u MeTo/1bl (PU3UKUTOPHBIX MTOPOJT

buner Nel3

. XpyHIKOCTb ¥ TUIACTHYHOCTH TIOPOJ.
. MarauTHble cBOicTBa 00pa31l0B TOPHBIX MOPO/I.
. OU3UKO-TEXHUYECKHUE MApaMETPhl TOPHBIX MOPOJ B MACCHUBE.

buner Nel4

. YIpyrue cBOMCTBA MOPOL.
. [lopucTocTh rOpHBIX OPOJT
. Ilepemelienne )XuaKOCTEN U ra30B B IOpPOJax

buner Nel5

. Bo3neiicTBrE BHENTHUX ITOJIEH HA CBOMCTBA TOPHBIX MTOPO/I.
. PaboTa u mokazaTenu TpyIHOCTH pa3pylICHUs
. PactipocTpanenue u HaKOTUIEHHE TeTIa B TOPOax



—
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—

buier Nel6

. Bnusinue MuHEpanpHOTO COCTaBa U CTPOCHUS MOPOJI HA UX MPOYHOCTD
. O0mue cBeneHNs O B3aMMOCBSI3U CBOMCTB IOPO/I.
. CBoiicTBa mopoJ KaK HICTOUHUKU HH()OPMAIIH.

buier Nel7

. DIEKTPONPOBOJHOCTH TOPHBIX MTOPOJ.
. CtpoeHue, cocTaB U COCTOSIHUE ITOPOAHBIX MaCCUBOB.
. 0OOHapy»XeHHe BKIIOYEHHH U OMAaCHBIX 30H B MACCHUBAX TOPHBIX MOPOJ

buner Nelg

. Kimaccudukanust ropHO-TEXHOIOTHYECKUX CBOMCTB FOPHBIX TOPOJ
. 3aauu 1 pas3zaensl GU3NKU TOPHBIX TOPOJL
. Pu3nyecKue npoueccs B TOPHBIX ITOPOJax

buier Nel9

. Knmaccngukamnum ropasix mopos
. AGpPa3sMBHOCTH TOPHBIX TOPOJL
. AKyCTHYECKHE XapaKTEePUCTUKU TOPHBIX TOPO/T

buiter Ne20

. Kpenocts ropusix nopoj. Metoas! onpezeneHust KoapuIreHTa KpenocTu
. Knnaccu¢ukanus u nacmoptuzaiusi TOpHBIX TOPOJT 10 PU3UIECKUM CBOHCTBAM
. Mcrionp30BaHve MarHAUTHBIX CBOMCTB IIOPOJ B TOPHOM ITPOU3BOJCTBE



