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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
11.02.2022, npotokosn Ne 6 %
3aB. kaenport __ [ / .M. MaxuToB

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend I AuT

14.02.2022 r. mpotokon Ne 3
HpenceﬂaTenb%.A. I[TerTanes
PaGouas mporpamma cocraBieHa:
npodeccop kadenpsl [ MuTTK, W
I-p TeXH. HAYK ‘

PerieH3eHT: ) e
3aM. renepanpHoro aupexkropa OO0 "YpandOueproPecyp
KaHJI. TEXH. HayK A




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojTy Ha 3aceanuu Kadeapsl ['OpHBIX MallMH U TPAHCIIOPTHO-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 Trojly Ha 3aceaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

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 Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKUX

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena 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 ogodpenHa st peaym3anun 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 . Ne
W.o.3aB. kadenpoit AN. KypoukuH




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
00pa3oBaTesbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ MPAKTUK:

['eonorus

®usuka

[Tomzemuast pazpaboTKa MECTOPOKICHHH MOJIE3HBIX HCKOTTAEMBIX

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHU AAHHON AMCLUUILUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

['eone3us n mapkuieinepus

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOTO SK3aMeHa

BreimonHeHue, MOATOTOBKAa K  MPOLEAype 3allUThl W 3alUTa  BBITYCKHOM
KBATM(UKAIIMOHHON pabOThI

[IpousBoicTBEHHAs - HAYYHO-HCCIeI0BaTeNIbCKas paboTa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbTrare ocBoeHUs TUCHMITIMHBI (MOAYIs) «DU3KKa TOPHBIX TOPO 00yJaroLuiics
JIOJIKEeH 00J1a/1aTh CIAEAYIOUMMU KOMITETEHIUSMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-5 CnocobeH MNpUMEHSITh METOAbl aHaln3a, 3HaHUS 3aKOHOMEPHOCTEH TMOBEIACHHUS,
ynpaBneHHﬂ CBOIZCTB&MI/I FOpHI)IX HOpOI[ U COCTOAHHEM MaCCHUBa B HpOHCCCﬂX Z[O6I)I‘II/I %1
nepepaboTKHU MOJIE3HBIX UCKOMIAEMBIX, a TAK)KE MPH CTPOUTETHCTBE M IKCILTyaTallly MOI36MHBIX
00BEKTOB

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

OIIK-5.2 OneHuBaeT M MPOTHO3MPYET TEeOMEXaHWYECKHE IIPOLECChl B IpOIecce
CTPOUTENIbCTBE U IKCILTYaTaIllMN NOI3EMHBIX 00bEKTOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 63,8 akaj. 4acos:
— aynuropHas — 60 akaj. 4acos;
— BHeayiuTopHas — 3,8 akaJl. 4acos;
— caMOCTOsTeNIbHAS paboTa — 8,5 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyIero
Bung KOHTPOJIS
CaMOCTOSITEIIbHOM | yCIIeBaeMOCTH H
padoThI TIPOMEKYTOUHOM
aTTecTaluyl

Kon
KOMIIETEHIIMH

Pasznen/ tema
JCIUATIIUHEI

Cemectp

na0. | mpakr.
3aH. | 3aH.

Jlek.

CamocrosrenbHas
paboTa cTyaeHTa

1. Pasmen 1.00mme cBeaeHHS O
(hU3HKE TOPHBIX MTOPOT

1.1 1.Hcropus pa3BuTUS PU3HKH

TOPHBIX TOPO/I.

Hens W3YYCHHUS

(DUBUKO-TEXHUUECKUX  CBOWCTB

TOPHBIX TIOPOJ U TPOUCXOISIINX

B HHUX IIPOLECCOB. 3HauyeHUE o
u3ydeHue yueOHoH

(U3UKKH  TOPHBIX TOPOA  JJIS . OIIK-5.1,

4 1 TUTEPaTypPHI, YcTHBIH ompoc
CMEKHBIX JTUCLIUILINH u OIIK-5.2
KOHCIIEKTOB
NpOU3BOJACTBA. PONB COBETCKHX .
JeKIUH

U 3apyOeKHBIX  YYEHBIX B

pa3BuUTHH  (GU3HKH  TOPHBIX

MOpO/I. Kpyr pobiem,

TpeOylomHX  3HaHUSA  (QU3HUKA

TOPHBIX MOPOJT ¥ MPOLECCOB

CaMOCTOATCIIBHOC

1.2 1.1] 6
MuHepanpHO-TIeTporpadudeckue
OCHOBBI (PM3UKH TOPHBIX TTOPOJT
CocraB W CTpOEHHE TOPHBIX
no-poJ. InoTHOCTB, MOPHUCTOCTB,
TPEUIMHOBATOCTh,  BJIAXHOCTb,
o0beMHas Mmacca. CaMOCTOSTETbHOE
Kiaccudpukanms n3y4YeHHne yaeOHOM
(PUBUKO-TEXHUUECKHUX  CBOWCTB 4 2 4.72n 1 1 JUTEepaTyphl, VYerHsiii onpoc
TOPHBIX IOpo/I. bazoBeie KOHCIIEKTOB
(PUBUKO-TEXHUUECKHE JICKIUN
napameTpsl IOpo/I.
M3oTponHocTh u
AQHM30TPOITHOCTh CBOMCTB MOPOI.
Bunst Boas! B mopoze, BecoBas u
o0BbeMHast BIIQYKHOCTD,
K03(pUIIMEHT BOJOHACHIILICHHS.

OIIK-5.1,
OIIK-5.2




Uroro mo pazneny

8 | 2

| 421 | 2 |

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 MOPOI.
Ponp ymnpyrux M IiacTHYECKHX
CBOKWCTB IOPOJ B IpoLEcce HUX
neopMali W pas-pylICHHUS.
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

HO-pOf. 3aBUCHMOCTb
MPOYHOCTHBIX CBOUCTB MOPOJ OT
MHHEPAJILHOTO cocTaBa u
CTPOCHUSL. 3HaueHue

MIPOYHOCTHBIX CBOMCTB MOPOJA B
mporiecce HX pa3pylieHUs U
YIIPOYHEHUS

6 | 321

KOHCTICKTUPOBaHH
¢ mabopaTopHO
paboTsI,
CaMOCTOSTENIEHOE
H3yueHHe YIeOHOM
JIUTEPaTypBhl,
KOHCIIEKTOB
JeKuui

Kontponbnas
pabota Nel

OIIK-5.1,
OIIK-5.2




2.2 2.2 AkycTHUYeCKHE CBOWCTBa
Y MPOIIECCHI B TOPHBIX MOPOJAX

VYupyrue konebaHusi B MOpoJiax.
AxycTHYecKue napaMeTpbl
ropueix mnopof. Ilormomenwue,

KOHCIIEKTUPOBAHU
OTpaXeHHE W  IIPEJIOMJICHUE e IDAKTHICCKIX
yOpyrux BOJH B  MacCHUBax zammﬁ'
TOPHBIX TIOpOA. 3aBUCHMOCTH ’
P POz CaMOCTOSITEIILHOE KonTponbHas OIIK-5.1,
AaKyCTUYECKUX IapaMeTpoB OT 0,5 o
n3yueHue yueOHoi| pabora Ne 1 OIIK-5.2
MOPHCTOCTH, COCTaBa U CTPOCHUS HTEPATYDEL
MOpOJ. Mertonast H3Y4EHHUS KOH(?HCIZIPOB,
aKyCTHUECKUX CBOWCTB TOPOJI. [
Hcnonp3oBaHue  aKyCTHYECKHX
CBOWCTB NOPOA JUIA M3YyYEHUs
HEOJIHOPOIHOCTH MaccuBa,
HaNpsDKEHHOTO  COCTOSIHHUA U
TPELUIMHOBATOCTH.
2.3 2.3 TemoBble cBoiicTBa U
MIPOIIECCH! B TOPHBIX MOPOJax
Oduznyeckue OCHOBBI
HAaKOIUIEHHUS M PaclpOCTPaHEHUs
TeIia B TOPHBIX IOpoOJax.
TernmoBele  cBOWCTBA  TOPOI: KOHCHEKTHPOBAHHI
TEIUIONPOBOTHOCTD, e mabopaTopHOii
TEIIOEMKOCTD, paboTsI,
TEMIIEPATYPONPOBOIHOCTb, 41 camocrositensHoe | KoHTponbpHas OIIK-5.1,
TEIUIOBOE PACIIUPEHHE TOPOJ. H3yueHHEe 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 [IPOLIECCH B TOPHBIX MOPOAAX

[lonstue yAeIbHOU

3JIeKTpONpoBOAHOCTH.  Teopus

AJIEKTPONPOBOJHOCTH  TBEPJBIX

TeT. [IpoBoauuKHwY,

MOJYIPOBOJAHUKH, IUAJICKTPUKH. KOHCIIEKTUPOBAHU

Tumst HOCHTENeH TOKA. ¢ mabopaTtopHoi

JplpouHass W BIIEKTPOHHAs paborTsr;

3JIEKTPONPOBOAHOCTh 2 1 |camocrosrensioe KouTtponbHas OIIK-5.1,
MHHEPa-JI0B-TI0JyIIPOBOJHUKOB. n3ydenue yueOHol|  pabora Ne 1 OIIK-5.2
Omnpenenenne THNAa HOCUTENEH JTUTEepaTypHl,

TOKa B KOHCIIEKTOB

MHUHEepajax-1oJIylpoBOHUKAX. JeKIUH

3aKOHOMEPHOCTH HU3MEHEHUs

TEPMOD/IC MUHEPAJIOB Ha PYIHBIX

MECTOPOXKACHHUSX.

Knaccupukanuss MuHEpasoB 1o

yIAEIBHOMY AEKTPUIECKOMY

COIIPOTHBIICHUIO

2.5 2.5 MarHutHble CBOWCTBa U

MPOIIECCHI B TOPHBIX MOPOJax KOHCIIEKTHPOBAaHU

MarautHble CBOWCTBa TOPOZ. ¢ mabopaTopHO

3aBUCUMOCTD MarHUTHBIX paboTsr;

CBOICTB MOPOJ OT COAEPIKaHUS 3 2 1 camocrostensHoi |  KoHTpompHas OIIK-5.1,
MHUHEpAJIOB, CTPYKTYPBI u usydeHue yueOHoi|  pabora Ne 1 OIIK-5.2
BHEII-HUX ycIoBHH. MeToapl JUTEPaTypBHI,

WU3MEPEHHsT MarHUTHBIX CBOWCTB KOHCIIEKTOB

TOPHBIX MMOPOA Ha o0pasmax u B JeKIUH

MaccHBe

2.6 2.6 PaguanyoHHble CBOWCTBA

TOPHBIX TOPOJ

PannoaxktuBHOCTH MOPOJI.

Panno-aktuBHBIE MUHEpaJIbl. KOHCIIEKTUPOBAHU

Bo3sgelicTBus H3ITy4eHui. € IIPaKTUYECKOT O

ITormomenue W3IIy4eHU . 3aHATHS;

Meronpt u amnmaparypa 2 aom | 1 camocrositensHol | KoHTposbHas OIIK-5.1,
oTIpeieTICHNs] PaJNOAKTHBHOCTH H3y4YCHHE pabora Ne 1 OIIK-5.2
nopoj. PaaguanuoHHbie MeTOABI JIUTEPaTYpBHI,

B Ipoleccax JOOBIUHM IMOJE3HBIX KOHCIICKTOB

UCKOIIaeMbIX, OOOTalIeHus, B JeKIHA

JIOpa3BeIKe MECTOPOKICHU,

aBTOMaTHU3ALUH

MPOM3BOJICTBEHHBIX MPOIIECCOB

Hroro no pazneny 18 | 9/411 | 721 | 4,5

3. Paspmen 3. ®dusnyeckue Mpouecch

TOpPHOTI'O IMPOU3BOACTBA




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

pazpaboTtku. TexHomormueckne KOHCIIEKTHPOBaHU

MOKa3aTeNnu CKAJTbHBIX, ¢ 1abopaTopHO

MOJTyCKAaNbHBIX, IUIOTHBIX, paboTsl;

MSTKUX W CBHINYYHX TIOPOJI. o | 3om | 3om | 1 | camoctoatensroe "JKoHTpOIbHAs OIIK-5.1,
Kpemnoctb, TBepOCTh, BSI3KOCTH, H3yuYeHHEe YUeOHOM pabota Ne2 OIIK-5.2
JPOOUMOCTS, B3pBIBAEMOCTb, JIUTEPaTypBhl,

abpa3uBHOCTH opox, KOHCIIEKTOB

COTIPOTUBIIIEMOCTh pe3aHuIo JICKIUi

mopoa. Pa3pymeHnsie TOpPOJBL.

TeXHOJNOTUYECKHE  MMOKa3aTeH

Pa3pBIXJIIEHHBIX TOPHBIX IOPOJI.

3.2 3.2 Ilpoueccsl nosrydeHus

UHpOpPMAIMK O  CBOWCTBAX,

COCTaBe M COCTOSSHHMH MAacCHBOB

TOPHBIX IOPOJT KOHCIIEKTHPOBaHU

Oo6mue cBexeHus. KauecTBo e 1abopaTopHOi

MIOJIE3HOTO HMCKOIAaeMOTO0 M €ro paboTHI;

KoHTposb.  OmnpeneneHue u 2 1 1 1 | camocrostenbHOe "' KoHnTposbHas OIIK-5.1,
KOHTPOJb COCTaBa  IMOJIE3HBIX H3yueHHEe YUeOHOM pabota Ne2 OIIK-5.2
HCKOIIaEMBIX. TIpoueccl JIMTEpaTypBHI,

oborarieHus TIOJIE3HBIX KOHCIIEKTOB

HCKOTaeMBbIX. CKBa)XKUHHBIC JIeKIU#

(TeOTEeXHONIOTUYECKHE) METOMIBI

;:[06513211—11/19[ IIOJIC3HBIX

MCKOITaeMBbIX.

HWroro no pazaeny 4 421 | 421 | 2

HWroro 3a cemectp 30 | 15/61 | 15/61 | 8,5 9K3aMeH

Wroro no aucuumninzHe 30 | 15/6U | 15/61 | 8,5 9K3aMeH




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 MaTrepHalla COINPOBOXAAETCS IOCTAHOBKOMN
BOIIPOCOB U JUCKyCCHUE B IOMCKaX OTBETOB HA 3TU BOIIPOCHI.

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

B xome mnpoBedeHusl JIEKIMOHHBIX 3aHATHH MpeaycMaTpUBAaeTCid HCIOJIb30BaHUE
COBPEMEHHOTO MYJIbTHMEIUIHHOTO 000pyIoBaHUs (IIPOEKTOPOB, MEPCOHATBHBIX KOMIIBIOTEPOB)
JUTst 60J1ee 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 TPOrpaMMHBIX 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 UHIUBUYalbHON HAYYHO-HCCIIEA0BATENbCKON pPabOThI

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

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 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) lonmotHuTeEIBHAS TUTEPaTypa:

1. AK. Topuesckuii, I''A. KarkoB. OCHOBBI ()M3UKH TOPHBIX MOPOJI, FTEOMEXAaHUKU U
yIpaB-JIeHHsI cocTosTHueM MaccuBa. — M.: MITY, 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
rop-abIM naBiaernem». M.: MI'U. Y.1, 1986; Y.11, 1986; Y.111, 1987.

B) MeToanyeckne yKazaHus:

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:



IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLEH3UN
7Zip ¢B0001HO pacnpocTpansgemoe I10 0eCcCpoOYHO
FAR Manager cB000JIHO pacnpoctpansemoe [10 0OCCCPOUYHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa

Nudopmannonnas cucremMa - EnuHoe OKHO JOCTyma K URL: htto://window.edu.ru/
HH(POPMALIMOHHBIM pecypcaM -y T

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

HanunonansHas nH(OPMAIMOHHO-aHATUTHIECCKAS
cuctema — Poccuiickuii MHJIEKC HAy4HOTO IIUTUPOBAHUS
(PUHIL)

DnexkTpoHHas 0aza nmepuoanveckux w3manuii East View
Information Services, OO0 «MIBUC»

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTIIHHBI (MOLYJIs1)

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

https://dlib.eastview.com/

MatepuraiabHO-TEXHUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIIOYAET:
MynpTuMeaUHbIE CpEICTBAa XpaHEHMs, MepeAaud M NPEJCTaBICHUS HHPOpMAIUH,
IIPOEKTOPHI [UIs JIy4IIET0 BOCIPUATHS JICKLIMOHHOTO MaTepuasa.

HMpnioxenne 1

YueOHO-MeTOANYECKOE 00ecTeueHne CaMOCTOATeILHOM paGOTLI

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

CamocrodTenbHas paboTa 1o OCBOCHUIO AUCHUILIMHBI HEOOX0UMa IS yIi1yOJIeHHOTo
u3ydeHust Matepuaia Kypca. CamocrosTenbHast paboTa CTyI€HTOB PETIAMEHTHPYETCS
rpadukamu yueOHOro mnpoiecca 1 CaMOCTOSTEIbHOU paboThl.

CaMocTrosTenbHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOUIUX B3aMMOCBA3aHHBIX JacTeu:

1) M3ydeHne TeopeTHYECKOro MaTepraia B popme:

e (CamocTosATeNIbHOE N3yUeHHE YUeOHOH 1 HayYHO JINTEPaTyphl 110 TeMe

e Jlouck pononmHMUTENbHOM HHGpopMammMu 1o Teme (pabora ¢ OubIMorpaduyecKkum
MaTepHajamH, c 3JIEKTPOHHBIMU oubnuorekamu u S0P,
MH(}OPMaLIMOHHO-KOMMYHHKAIIMOHHBIE ceTH MHTepHeT).

OcraTouHbIe 3HAHUS OMPEIENAIOTCS PE3yIbTaTaMH C/Ia4i 3K3aMeHa.

2) ITonroToBka Kk 1a00paTOPHBIM 3aHSATHIM M BHIITOJHEHUE JTa00PaTOPHBIX padoT.

3) BhinosiHEeHHE TECTOBBIX 3aJaHUil Ha YKPEIUICHHE TEOPETHYECKOrO JICKIMOHHOTO
MarepHara.

CamocrosTenbHas padoTa BBIIOIHIETCS CTY/IEHTaMH Ha OCHOBE Y4eOHO-METOJMUECKUX

MaTCpHraJIOB JUCHUIIIMHBI, TIPUBCACHHBIX B pa3JcCiIc 7.

TeMbl ISl MPOBEPKH CAMOCTOSAITEIbHOM Pa00ThHI CTYJIEHTOB



Mexanudeckue cBOMCTBa 00pa3IoB TOPHBIX MOpoa. OOIIHe NOJ0KESHHUS.
XPpYIKOCTh U MJIACTUYHOCTD MOPOJ.
Tepmuueckue HapsiKEHUSI B TOPHBIX MOPOJIaX.
["'opHbIe MOpOIBI Kak 00BEKT pazpadboTku. Maccus. ['opras macca. Obpasertl.
InoTHOCTHBIE CBOMCTBA MOPOI.
TBepIoCTh TOPHBIX TOPO/I.
MarauTHbIE CBOKWCTBA 00PA3I[0B TOPHBIX TTOPO/I.
Knaccudukanus ropHo-TEXHOJIOTHYECKUX CBOWCTB OPO/I.
Hampspkenus u geopmanuu B mopojax.
10 Bsi3kocTh, 1poOUMOCTE ¥ a0pa3MBHOCTH TOPOI.

CoNoOR~WNE

puioxkenne 2

OneHoYHbIE CPEJICTBA /AJIsl IPOBEJACHUS IPOMEKYTOUHON aTTeCTalun

a) HJ'IaHI/IpyeMbIe PE3yIbTaThbl 06yquI/1$[ M OLCHOYHBIC CpCACTBA IJIA HpOMe)KYTOqHOﬁ

aTTecTaluu
Koo Hnouxamop Oyenounvie cpedcmea
uHouxamopa docmudiceHus
KOMnemeHyuu

OIIK-5: CriocoOeH mpuMeHSATh METObI aHATN3a, 3HAHUS 3aKOHOMEPHOCTEH IMOBEICHHUSI,
yIpaBieHUs CBOWCTBaMHU TOPHBIX MOPOJ] M COCTOSIHUEM MaccHBa B MPoIieccax 100bIYM U
nepepaboTKU MOJIE3HBIX UCKOMAEMbIX, a TAKXKE MPU CTPOUTETHCTBE M IKCILTyaTaI[UHU MOJ3EMHBIX
00BEKTOB

OIIK-5.1 Ananmmsupyer Bomnpocsl 11 MOATOTOBKH K
¢usnko-reorpauyeckue, | KOHTPOJbLHOW padore Ne 1
MIPUPOTHO-TEOJIOTHIECKHE,
WHXEHEPHO-TEOJIOTHUECKHE
Y THIPOTEOJIOTHUECKHE
YCIJIOBHSI, BIUSIIOIIUE HA
COCTOSIHHE MacCHBa
TOPHBIX TIOPO]T

[IpenMer ¢pu3UKN TOPHBIX TOPOI.

[InoTHOCTHBIE CBOWCTBA TOPHBIX ITOPOJ.

Henu u 3anaun pU3UKK TOPHBIX TOPOS.

VYipyrue cBOHCTBA TOPHBIX MOPOJ.

[lmacTruyeckue cBOMCTBA TOPHBIX MOPOJ.

THuIbl rOPHBIX TIOPOA.

[IpoyHOCTHBIE CBOWCTBA TOPHBIX MTOPO/I.

TpemuHoBaTOCTh TOPHBIX TOPOL.

Peonornueckue cBoiicTBa rOpHBIX MOPO/I.

0. Meronb! (pr3UKH FOPHBIX TOPOJ.

1. ITaciopT MPOYHOCTH TOPHBIX MOPOJ.

12. HanpsixkeHus B opojiax.

13. T'opHBIEC TIOPOIHI.

14. Teopus npouHoctd Mopa.

15. [lopucTocTh FrOPHBIX MOPOSI.

16. Peonornueckue MoJIeu pa3iIuvHbIX Cpel.

17. Knaccudukanuus Gpu3nKo-TeXHUYECKUX
CBOMCTB F'OPHBIX IIOPOI.

18. Jlebopmaruu B mopojax.

RBoOoo~NO~wNE

OIIK-5.2 OueHuBaer u Ilepeuens 6onpocoe 0na no02omoeKu K
IIPOTrHO3UPYET IK3AMENY .




reoOMEXaHUUYECKUE Bumnet Nel

MIPOLIECCHI B MTpoLIecce 1. Munepansl U TOpHbIE TOPOABI UX CTPOEHUE U

CTPOUTENILCTBE U COCTaB.

AKCIUTyaTallMu OI3eMHBIX | 2. MeXxaHuueckue CBOMCTBA TOPHBIX MOPOJI.

00BEKTOB 3. Tepmuyeckuie CBOMCTBA TOPHBIX TOPO/I.
buner Ne2

1. T'opHbIe TOPOJIBI KaK OOBEKT pa3pabOTKH.
Maccus. ['opnas macca. OGpa3zerr.

2. IlnoTHOCTHBIE CBOMCTBA MOPO/I.

3. TBepAaOCTh TOPHBIX TOPO/I.

buner Ne3
1. Knaccugukaius ropHO-TEXHOJIOTHYECKUX
CBOMCTB TTOPOJ.
2. Hanpsixenus u neopMann B IOpoOaax.
3. PapnanuonHble cBOMCTBa 00pa31i0B TOPHBIX
MOPOJI.

buner Ne4
1. ba3oBble PUBHKO-TEXHUYECKUE TTapaMETPhI
TTOPO/I.
2. I30TpOInHOCTh M aHU30TPOITHOCTh TOPHBIX
TTOPO/I.
3. Yupyrue koyiebaHusl B MACCUBAX TOPHBIX TTOPO/I.

buner Ne5
1. BiusiHre MUHEPAIBHOT'O COCTaBa U CTPOEHUS
MOpOJ Ha UX CBOMCTBA.
2. Ilnactuueckue U peoIorn4ecKue CBOMCTBA
TIOPO/I.
3. XKunkoctu u rassl B mopojax.

6) HOpﬂ)IOK NMpOBECIACHUA l'lpOMe)KyTO‘-IHOi/i aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OICHUBAHUA:

[IpomexxyTouHast arrectanus no aucuurimHe «du3nuka ropHbIX TOPOa» BKIHOYAET
TEOPETHUECKHE BOTIPOCHI, IO3BOJISIONINE OIIEHUTh YPOBEHb YCBOCHHUS 00yUYaIOIUMHICS 3HaHUM, U
nabopaTOpHBIE 3a/IaHNS, BBISBIISIONINE CTETICHh CHOPMHUPOBAHHOCTH YMEHUH U BJIaJICHHM,
MIPOBOJIUTCS B (pOpME 3aIIUTHI JTAOOPATOPHBIX PAOOT M HAITMCAHUHU TECTOBBIX 3aJIaHUM.

JK3aMeH I10 JaHHOW TUCIUTIINHE TPOBOJUTCS B YCTHOUW (popMe 1O IK3aMEHAITMOHHBIM
Owmeram, KaXIbIi U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCA U OJTHO TPAKTUUECKOE
3ajaHue.

IToxa3zatenu u KPUHTEPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OIEHKY «OTJMYHO» (5 0a/oB) — 00yUarOUiicss IeMOHCTPUPYET BBICOKHUI YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HaHUE
y4eOHOro MaTepuaia, CBOOOAHO BBITTOHIET MPAKTUIECKUE 3a/IaHUsI, CBOOOIHO OTEpUPYyET
3HaHUSIMH, YMEHUSIMH, IPUMEHSIET UX B CUTYaIUsX ITOBBIIICHHOHN CI0KHOCTH.




— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHL{HﬁZ OCHOBHBIC 3HAaHU, YMCHUS OCBOCHLI, HO JOIIYCKAKOTCA
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IPHU aHAJIMTUYCCKUX OIICpalusix, IICPCHOCC
3HAHUU U yMeHI/If/’I Ha HOBBIC, HCCTAHAAPTHBIC CUTYallhU.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oaiia) — 00yJarouuiicss JeMOHCTPUPYET OPOTOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPUITUIN TOMYCKAIOTCS
OLIMOKH, POSIBIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUI, YMEHU, HABBIKOB, 00yYaroImuics
UCIIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMU U YMEHUAMU IPU UX
IIEPEHOCE HAa HOBbIE CUTYAIUH.

— Ha OLICHKY «Hey/10BJIETBOPUTEIbHO» (2 Oayia) — 00yJaroImuiics: IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUYECKOIo MaTepuaa, J10MyCKaeT CyleCTBEeHHbIE OLIMOKH, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs POCTHIX 3ajau.

— Ha OLICHKY «Hey/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HaAHUS Ha
YpOBHE BOCTIPOU3BEACHHS U 00BACHEHUSI MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIE
HABBIKU PELICHHS MPOCTHIX 3a]1a4.

Ilepeuens 6onpocos 0na n0O20MOBKU K IK3AMEHY
buner Nel
. MuHepaJbl ¥ TOpHBIE OPOIbl UX CTPOEHUE U COCTAB.
. Mexanuyeckue CBOMCTBA TOPHBIX TOPO/I.
3. Tepmuueckue CBOMCTBA TOPHBIX MOPOI.

N —

buner Ne2
. 'opnble mopoibl kKak 00BEKT pa3padoTku. Maccus. ['opHas macca. O6paser.
. IImoTHOCTHBIE CBOMCTBA ITOPOLL.
3. TBepaOCTh TOPHBIX OPO/I.

N —

Buner Ne3
. Knnaccudukanus ropHo-TEXHOJIOTHYECKUX CBOMCTB TOPO/I.
. Hanpspkenus u gegopmanuu B nopojax.
3. PagnanuonHbie cBOiCTBa 00pa31loB TOPHBIX MOPOJ.

N —

buner Ne4
. ba3oBble pu3HMKO-TEXHUYECKHE TapaMeTphl OPO/I.
. 130TpOnHOCTh U aHU30TPOIMHOCTh TOPHBIX MOPOI.
3. Yopyrue konebaHus B MacCUBaX FOPHBIX MOPOJ.

N —

Bunet Ne5
. Biiustnue MuHepalibHOTO COCTaBa U CTPOEHHUSI MOPOJI HA UX CBOMCTBA.
. ImacTuyeckrie u peosIOrn4ecKrue CBOMCTBA MOPO/I.
3. KuakocTu 1 ra3sl B Opoaax.

N —

bunet Ne6
. CTpoeHue, cocTaB U COCTOSIHHE Pa3pbIXJIEHHBIX TOPHBIX MTOPOJ
. BnusiHue cocraBa ¥ CTpOEHUs NTOPOJ HA UX YIIPYTHUE CBOMCTBA.
3. Knaccudukanus rOpHbIX MTOPOJ 10 KPEOCTH

N —

buner Ne7
1. IlpouHocTh 00pa3LIOB TOPHBIX MOPO/I.



—

—

—

—

—

—

—

. Bsi3kocTh, TpoOuMOCTh 1 aOpa3UBHOCTH MOPO/I.
. [Tonsipu3anust TOPHBIX TOPOJT

bumnet Ne&

. Mexanunueckue Mozenu 1e(pOpMUPOBAHUS TEI.
. TernonpoBoOAHOCT U TEMIIEPATYPOIPOBOIHOCTD MOPOJ]
. TpeluHoBaTOCTh TOPHBIX TOPOJ

Buset Ne9

. TBepIOCTH TOPHBIX OPOJT U MHUHEPATIOB.
. AxycTudeckue CBOWCTBa 00pa3I0B FTOPHBIX TOPOJ.
. TerioeMKOCTh OPOJI.

buier NelO

. Kimaccudukanus nmopon mo Gpu3uvaeckiuM cBOHCTBAM.
. Kpenocts ropusix mopos.
. TernmoBoe pacuiMpeHue.

Bbuier Nell.

. BiusiHue BHEIHUX MOJIeH Ha TEIUIOBBIE U JIEKTPOMATrHUTHBIE CBOMCTBA MTOPOJ.
. Kimaccudukanust peIxiisix mopoj.
. BiusiHue yBna)xHEHHs Ha TOPHbBIE TIOPOJBL.

buner Nel2

. @U3HUKO-TEXHUYECKUE MTAPAMETPhl Pa3pbIXJIEHHBIX OPO/I.
. Hanpspxenus u geopmanu B rOpHBIX OPOaX
. [Ipenmet u MeToAbl GU3UKUTOPHBIX TOPOA

buier Nel13

. XpYIIKOCTb U IIACTUYHOCTH MOPO/I.
. MaruuTHbIE CBOMCTBA 00Pa3110B TOPHBIX MOPO/I.
. DU3UKO-TEXHUYECKUE TTapaMETPhI TOPHBIX MOPOJ B MACCUBE.

buier Nel4

. Yrpyrue cBOMCTBa MOPOL.
. IlopucTocTh rOpHBIX TOPOJ
. Ilepemerienne xKUIKOCTEH U ra3o0B B IOPOJIax

buner Nel5

. Bo3zelicTBrE BHELIHUX ITOJIEN HA CBOMCTBA TOPHBIX MOPOI.
. PaboTa n mokazarenu TpyaHOCTH pa3pyIICHU
. PactipocTpaneHre u HaKOIJIEHHE TeIula B ITOPOJIax

buier Nel6

. Biusinue MuHepaibHOro cocTaBa U CTPOEHHS MOPOJ] Ha UX MPOYHOCTh
. O0myue cBeneHNUs 0 B3aUMOCBSI3U CBOMCTB MOPO/I.
. CBoiicTBa Mopo/1 Kak HICTOYHUKH UH(DOPMAIIHUH.

buner Nel7

. DIIEKTPONIPOBOJHOCTb TOPHBIX MTOPOA.
. CTpoeHue, cOCTaB U COCTOSIHUE TOPOAHBIX MaCCUBOB.
. OOHapy>KeHHe BKIIOYCHUN M ONACHBIX 30H B MAaCCHUBAX MOPHBIX OPOJ]



—

—

—

buner Nelg&

. Kimaccudukarust ropHO-TEXHOIOTHUECKUX CBOMCTB TOPHBIX ITOPOJT
. 3amaun 1 pa3zaensl GU3NKU TOPHBIX TOPOJT
. ®u3nyeckue Mpoueccs B FTOPHBIX MOPOIax

buier Nel19

. Kimtaccudukanuu ropHeIx mopos
. AGPa3MBHOCTb FOPHBIX MOPOJ
. AKyCTHYECKHE XapaKTePUCTHUKU TOPHBIX MTOPOJ]

buier Ne20

. Kpenocts ropusix nopoz. Metoabl onpeaeneHus KodpUIMEeHTa KpenocTH
. Knnaccudukanus n nacnoprusanusi TOpHbIX TOPOJ MO (GU3HUUECKUM CBOICTBaM
. Ucnionp30BaHre MarHUTHBIX CBOMCTB MOPOJ B TOPHOM ITPOU3BOJICTBE



