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PabGouass mporpamma cocraBieHa Ha ocHoBe PI'OC BO - choenuanurer 1o
criermanbaocth 21.05.04 T'opHoe geno (nprka3 Munoopaayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamMma paccMoTpeHa 1 0J00peHa Ha 3aceianuu Kadeapsl [ OpHBIX MalTuH U

TPAHCIIOPTHO-TCXHOJIOTHICCKHUX KOMIIJICKCOB
10.02.2022, mpotokon Ne 4 %
3aB. kadeapoit A.M. MaxxutoB
|\ /
Pabouas mporpamma omobpena metoqudeckoit komuccueid UI'IuT

13.02.2023 r. mpoTokon Ne 3 %
[Ipencenarens N.A. ITpiTanes

Pabouas nporpamma cocraieHa: \jfg/%

norieHT kKadenpst IMuTTK, n-p TexH. Hayk I'.A.I1lepumn

7/

Periensenr: W
3am. HavanpHuka KP1[-2 OO0 "OCK", C.B. HemkoB
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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM oy Ha 3acefanuu Kageapsl ['OpHBIX MAIIMH ¥ TPAHCTIOPTHO -TEXHOJIOTHIECKUX

[Iporokom or 20 1. Ne

3aB. kadenpoii A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4e0OHOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOTHICCKUX

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
yueOHOM rojly Ha 3aceJaHuu Kadeapsl [OpHBIX MalllMH ¥ TPAHCIOPTHO-TEXHOJIOTHYECKUX

[IpoTokomor 20 . Ne

3aB. kadenpoit A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2027 - 2028
y4eOHOM ro/1y Ha 3aceaHuu Kadeapsl ['OpHBIX MaITUH ¥ TPAHCIIOPTHO -TEXHOJIOTHIECKUX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.M. Makutos

Paboyas nmporpamma nepecMoTpeHa, 00CyxeHa 1 o100peHa s peanusaruu B 2028 - 2029
y4eOHOM roay Ha 3aceqanud Kadeapsl ['OpHBIX MAalTMH U TPAHCTIOPTHO-TEXHOJIOTUICCKUX

[Ipotokom ot 20 . Ne

3aB. xadenpoit A.M. MaxuToB

Paboyas nporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaruu B 2029 - 2030
yueOHOM rojy Ha 3aceqanuu Kadeapsl ['OpPHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

IIpoTokomor 20 1. Ne
3aB. kadenpoii A.M. MaxurtoB




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Lenbto ocBOCHUS TUCHMILINHBI «DHU3MKa TOPHBIX MOPOI» SABISETCS 00YUUTH OyIyHINX
CTMELUAINCTOB 3HAHUSAM IO KJIACCH(HMKAIMKU TOPHBIX MOPOJ, MapaMeTpaM COCTOSHHUS TOPHBIX
MacCHUBOB.

3amaun JUCHUIUIMHBI — JaTh OOYyYaromeMycsi 3HaHUS O 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB FOPHBIX IIOPO/JI 110J] BO3JCHCTBUEM (DPHU3HUUECKUX MTOJIEN

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuumnnuna ®du3nka TOpHBIX HOPOJA BXOJUT B 0053aTENbHYIO YacTh Y4EOHOIo IIaHa
00pa3oBaTebHON MPOTPAMMBI.

JUia  u3ydeHus  JUCHUUIUIMHBI  HEOOXOAMMbl  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

I'eonorus

®dusuka

[Toazemuas pazpaboTka MECTOPOKICHUH MOJIE3HBIX HCKOTIAEMBbIX

3HaHus (YMEHMs, BJIaJICHUs ), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIMHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

['eonesus u mapkmenaepus

IloaroToBka Kk caaye v ciaya rocyAapCTBEHHOTO IK3aMeHa

Boimonnenue, moOAroTOoBKa K - MpOLEAYpe  3allUThl W 3alllUTa  BBITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOTHI

IIpoun3BoacTBEHHAs - HAYYHO-UCCIIEA0BATENbCKas paboTa

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pe3ynbTare ocBOeHuUs TUCIUIUTUHBI (MO 1) «DU3MKa TOPHBIX TOPO I 00yJaromHiics
JOJIKeH 001a/1aTh CIeIYIOIMMH KOMIETEHITUSAMHU:

Ko nanukartopa NHaukaTop 10CTHKEHHUS KOMIICTCHITUN

OIIK-5 CnocobGeH mNpUMEHATh METOJbl aHalu3a, 3HAHHWS 3aKOHOMEPHOCTEH TIOBEICHHS,
YIPABJICHUS CBOMCTBaMU TOPHBIX TOPOJ U COCTOSSHHEM MacCHBa B TIpolieccax T00BIYH H
nepepabOTKH MOJIE3HBIX HCKOTIAEMBIX, a TAK)KE MPU CTPOUTEIBCTBE M AKCIUTyaTaIluH MTOI3EMHBIX
00BEKTOB

OIIK-5.1 AHanmu3upyer busuko-reorpaduyecKue, MIPUPOTHO-TEOJIOTUICCKHUE,
WH)KEHEPHO-T'COJIOTUYECKHUE U TUAPOTEOJIOTHUECKIE YCIIOBHUS, BIUSIOIINE HA
COCTOSIHME MacCCHBA TOPHBIX TIOPOJT

OIIK-5.2 OneHuBaeT ¥ MPOTHO3UPYET TEOMEXaHUYECKHE IPOLECChl B MPOLECCe
CTPOUTENHCTBE M IKCILTYaTAIIMH TOI36MHBIX O0HEKTOB




4. CTpyKTypa, 00bEM U coep:KaHHue I CHUIIJIMHBI (MOXYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM
qucle:
— KOHTaKTHas pabora — 63,8 akaj. 4acos:
— aynutopHas — 60 akaj. 9acos;
— BHeayIuTOpHas — 3,8 akaj. 9acos;
— caMocTosiTenbHas padoTta — 44,5 aka. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

dopma TeKyILEero
Bupg KOHTPOJIA
CaMOCTOSITENBHOM | yCIeBaeMOCTH U
paboThI MPOMEKYTOUHON
aTTecTaluu

Kon
KOMIICTCHIIUHA

Paznen/ Tema
JIUACLUTUTIHBI

Cemectp

nal. | OpaxT.
3aH. | 3aH.

paboTa CTyaeHTa

Jlek.

CamocTosiTenpHast

1. Paspen 1.00mume cBeneHust o
(hU3HKE TOPHBIX MTOPOJT

1.1 1.Wcropus pa3Butusi Gpuzuku

TOPHBIX IOPOJ.

Hens H3Y4YeHUS

(DUBHUKO-TEXHHUYECKHX  CBOMCTB

TOPHBIX MOPOA U MPOUCXOISAIINX

B HHMX TIPOILIECCOB. 3Ha4YcHHUE .
U3y4YCHHE Y4eOHOM

(U3MKKH TOPHBIX TOPON  JUIS . OIlK-5.1,

4 6 JIUTEPATYPHI, YcTHBII orpoc
CMEKHBIX JUCLIUTLTUAH u OIlK-5.2
KOHCIIEKTOB
npousBoAcTBa. Ponb coBerckux o
JIeKLIUi

U 3apyOeKHBIX  Yy4YCHBIX B

pasBuTUM  (QU3MKKM  TOPHBIX

MOPO/. Kpyr po0Jem,

TpeOyrommx 3HaHus  (QuU3uKu

TOPHBIX TOPOJ U IPOLIECCOB

CaMOCTOATECIIBHOC

1.2 11| 6
MuHnepainbHO-TieTporpaduieckue
OCHOBBI (PM3UKU TOPHBIX MOPOJL
CoctaB W CTpOGHHE TOPHBIX
no-pof. [ImoTHOCTh, TOPUCTOCTS,
TPEIINHOBATOCTh,  BJIAYKHOCTB,
o0beMHas Mmacca. CaMOCTOSITENEHOE
Knaccugukanus U3yUYCHHUE Y4eOHOM OIK-5.1
(PUBHMKO-TEXHUYECKUX  CBOWCTB 4 2 4 6 JIUTEPATYPHI, VYcTHBII orpoc OHK-S. 2’
TOPHBIX TIOPOJI. BbazoBrie KOHCIIEKTOB '
(U3UKO-TEXHUIECKHE JIeKLIUi
rapameTpsl TIOPOI.
W3orponHOCTH "
AQHHU30TPOITHOCTH CBOWCTB ITOPO/I.
Buzsl Bozel B mopozie, BecoBasi U
00BeEMHas BJIQKHOCTD,
K09 HULIUECHT BOIOHACKHIIICHHS.




Hroro no paszgeny

2. Paznen
DU3HKO-TEXHOIOIMUECKHE
rapameTpbl TOPHBIX MOPOJT

2.1 2.1 MexaHu4ecKHe CBOWCTBA
Y TIPOLIECCHI B TOPHBIX OPOAAX

Hanpsbkenuss u gedpopMarvu B
TOPHBIX TIOpOAax. YmpaBJeHue
CBA3SIMH  MEXKIY  YIPYTUMH
HANPSDKCHUSIMA "
nebopmarusamu.  YOpyrue U
IUTACTUYECKUE CBOICTBA IIOPOI.
3aBHCHMOCTD YIPYTHX "
CBOICTB TIopoz oT
MUHEPAILHOTO COCTaBa,
IUIOTHOCTH, TIOPUCTOCTH,
CTpOEHUsL. Peonoruueckue
cBoiictBa mopon. Ilomsydects
TOpHBIX  Topoxd.  Pemakcanus
HaNpsDKCHUH B TOPHBIX MTOPOAAX.
JluTenpHas TPOYHOCTH IOPOI.
Ponp ynpyrux u ruiacTHYECKHX
CBOIICTB MOpPOJ B IIpolecce HX
nebopMaMu M pas3-pyLIeHHS.
Mertonp! oTpeNeNeHHs
nedopmaimii W HaNpsDKEHHH.
[Inactuyeckue cBoiicTBa MOpPOA.
Monynu nedopmanuu. Brusiaue
MHHEPaJILHOTO COCTaBa.
duznyeckas npupoaa
NpoYHOCTH  mopon.  Teopuu
MIPOYHOCTH. Hedexrs B
nopozax, ux ponb B
(hopMHpOBaHMHM  HAMPSHKCHUH,
BIMSHHE HAa NPOYHOCTH TOPHBIX
nopon. Ilpenenst mopox mpu
CKaTHH, pacTsDKeHUH,
CABW)KEHHH. YTOJ BHYTPEHHErO
TpEeHMs, CLEIUIEHHS  TOPHBIX

MO-POJI. 3aBUCUMOCTh
MIPOYHOCTHBIX CBOWCTB MOPOJ OT
MHHEPAJILHOTO cocTaBa u
CTPOEHHSI. 3HaueHue

MIPOYHOCTHBIX CBOMCTB IIOPOX B
mpolecce WX paspylieHHs |
YIIPOUHEHUS

KOHCIICKTHPOBAaHH
e nabopaTopHOit
paboTsl;
CaMOCTOSITENIBHOE
U3y4YCHHE Y4eOHOM
JUTEPATYPBI,
KOHCIIEKTOB
JIeKIUN

Kontponbhas
pabota Nel

OIIK-5.1,
OIIK-5.2




2.2 2.2 Axyctudeckue CBOMCTBa
U TIPOIIECCHI B TOPHBIX ITOPOIax

VYupyrue xonebaHUS B IIOPOJIAX.
AKyCcTHYeCKHe TIapaMeTpsl
ropeelx mnopon. Ilormomenne,

KOHCIIEKTHPOBaHU
OTpaXKCHHE W  MpPEJIOMJICHUE
€ MPaKTHYCCKUX
VIOPYTHX BOJH B  MacCUBax 9
TOPHBIX MOPOA. 3aBHCHMOCTb SAHATHH,
aKpcmqecm}:( ﬁa AMCTDOB  OT 6.5 | camocrosTenbroe KonrponbHas OIIK-5.1,
Y P f " |u3yuenue yueOHol|  pabora Nel OIIK-5.2
MIOPUCTOCTH, COCTaBA U CTPOCHHSI
opoJI Mertonpl U3yYCHUS JIHTCPATYPEL,
PO . 1 KOHCIIEKTOB
AKyCTUYECKHX CBOMCTB TOPO/I. .
JICKIIUi
Hcnosnp30BaHuEe  aKYCTHUECKHX
CBOWMCTB TIOPOJ JUIA HW3y4YCHHUSI
HEOJHOPOTHOCTH MaccHBa,
HANpPsDKCHHOTO ~ COCTOSIHHSL U
TPEIINHOBATOCTH.
2.3 2.3 TemsoBble CBOWCTBA H
MPOIIECCHI B TOPHBIX MOPOIAX
duznveckre OCHOBBI
HAKOIJICHUS] U PacTpOCTPAHCHHSI
Temia B TOPHBIX  MOpOIax.
TernnioBele  CBOWCTBAa  MOPO.: KOHCIIEKTHPOBaHU
TEeIIONPOBOJHOCTD, ¢ nabopaTopHOit
TEIIO0EMKOCTb, paboTsr;
TEMIIEpPaTypONPOBOTHOCTb, camocrosrenbHoe | KoHTponbHas OIIK-5.1,
TEIUIOBOE PACIIMPEHUE TIOPOI. u3ydeHue yueOHoii|  pabora Ne 1 OIlK-5.2
3aBHCHMOCTb TEIUIOBBIX CBOWCTB JIUTEPaTypsbl,
OT IUIOTHOCTH, IOPHUCTOCTH U KOHCIIEKTOB
CJIOUCTOCTH TOpoA. TermoBbie JIeKIUi

CBOICTBa MAacCHBOB. TeIiOBbIE
CBOICTBa PBIXJIBIX TIOpPOA.
Meroabl H3MEpPEHUs] TEIIOBBIX
CBOWCTB Ha oOpasumax W B
TOPHOM MaccHuBe




2.4 2.4 DnexTpu4ecKue CBOHCTBA
U TIPOIIECCHI B TOPHBIX ITOPOIax

IonsaTHE YIENBHOU
sneKTponpoBonHocTH.  Teopust
JNIEKTPOIPOBOAHOCTH  TBEPABIX

Tell. IIpoBognuKY,

MONYTIPOBOJHUKH, JUIIICKTPUKH. KOHCIIEKTHPOBaHU

Tunsr HOCHUTENEN TOKA. ¢ nabopaTopHOit

JplpoyHasi W DICKTPOHHAs paboThI;

3JIEKTPONPOBOJHOCTH 2 g | camocrosTenbHoe KonrponbsHas OIIK-5.1,
MUHEPa-JI0B-I10IYIPOBOJHUKOB. u3ydeHue ydeOHoi|  pabora Ne 1 OIIK-5.2
OnpeneneHre TUMa HOCHTEINEH JIUTEPATYpHI,

TOKa B KOHCIIEKTOB

MUHEpaJIaX-TMoJyIPOBOTHAKAX. JICKIIUi

3aKOHOMEPHOCTH HU3MCHEHHUS

TEPMO3/IC MUHEPAJIOB Ha PYIHBIX

MECTOPOXKICHHUSX.

Knaccugukanus MuHepasjoB 1o

YIEITEHOMY INEKTPUIECKOMY

COTPOTHUBIICHUIO

2.5 2.5 MarHutHble CBOWCTBA H

MPOIIECCHI B TOPHBIX MOPOIAX KOHCIIEKTHPOBaHU

MaruutHele CBOWCTBA IOPOA. € 1abopaToOpHOM

3aBUCHMOCTD MarHUTHBIX paboTsr;

CBOWCTB TOPOJ OT COJEpIKaHUS 3 6 camocrostenbHoi | KoHTponbHas OIIK-5.1,
MHUHEPAJIOB, CTPYKTYPBI u u3ydeHue yueOHoii|  pabora Ne 1 OIlK-5.2
BHEUI-HUX ycioBui. Meroasl JIUTEpaTyphl,

M3MEPEHHs MAarHUTHBIX CBOWCTB KOHCIIEKTOB

TOpHBIX MOPOJ Ha oOpaslax U B JIeKLUiH

MaccHBe

2.6 2.6 PaguanmonHble CBOMCTBA

TOPHBIX TIOPOL

PannoaktuBHOCTH TIOpPOA.

Panno-akTuBHBIE MHUHEpAbI. KOHCIIEKTHPOBaHU

BozneiictBust H3IIy4EHUH. € TIPaKTUYECKOTO

TTornomenune H3IIy4EHUH. 3aHSATHS;

Mertobl u amnrmaparypa 2 6 camocrostenbHol | KoHTponbHas OIlK-5.1,
OIpEeeNICHHUsS] PaAMOaKTUBHOCTH U3yUYCHHUE pabora Ne 1 OIIK-5.2
nopon. PanmanmoHHBIE METOABI JIUTEPaTypEI,

B Mpoleccax I0OBIYM TOJE3HBIX KOHCIIEKTOB

HCKOMaeMbIX, OOOraiieHus, B JIEKLHS

JIOpa3BeJKe MECTOPOXKICHUH,

aBTOMATH3aLUH

MIPON3BOJCTBEHHBIX MPOLIECCOB

HWroro no pasaeny 18 30,5

3. Paznmen 3. ®dusnueckue mporecch

TOPHOI'O MIPOU3BOJICTBA




3.1 3.1 'opHO-TEXHOJIOTHYECKHE
XapaKTEePHCTHKH TOPHBIX TOPOJ
I'opHBIE TOPOABI KaK OOBEKT

pa3pabotku. TexHomormueckue KOHCIICKTHPOBAHH

TIOKa3aTeNnn CKaJIBHBIX, ¢ 1abopaTopHOH

TOJTyCKAJIBbHBIX, IUTOTHBIX, padoTH;

MSATKMX UM CBIIy4YUX IOPOII. 2 3 3 1 | camocrosTenbHoe [IKonTponbHas OIIK-5.1,
KpemnocTs, TBEpAOCTh, BA3KOCTb, u3ydyeHue yueOHoI pabota Ne2 OIIK-5.2
JIPOOMMOCTB, B3PBIBAEMOCTb, JIUTEPATYPBL,

aOpa3MBHOCTB mopor, KOHCIICKTOB

COIIPOTHBIISIEMOCTh pe3aHuIo JIeKIHi

nopox. PaspymieHHbIE MTOPOIBL.

TexHomornueckne  IoKa3aTelH

Pa3phIXJICHHBIX TOPHBIX TIOPOJI.

3.2 3.2 Tlporecchl moOMy4eHUS

nHbpOpMAlMM O  CBOWCTBAX,

COCTaBe M COCTOSHHU MAacCHBOB

TOPHBIX TIOPOJ KOHCIICKTHPOBAaHH

O6mue cBexenus. KagectBo e nabopaTopHOit

MOJIE3HOTO HMCKOIIAeMOro M €ro padoTH;

koHTpOnb.  OmpeneneHne u 2 1 1 1 | camocrosTenboe KonTponbhas OIIK-5.1,
KOHTPOJIb  COCTaBa  IOJIE3HBIX u3ydeHue yueOHoi pabota Ne2 OIIK-5.2
HCKOIMAeMbIX. Iporueccst JIUTEPaTypsbl,

oborarieHus THIOJIE3HBIX KOHCIIEKTOB

HCKOIMAeMbIX. CKBaXMHHbIE JIeKLUiH

(reOTEeXHONIOrNYEeCKUE) METOJIBI

JOOBIBaHUS HIOJIE3HBIX

HCKOIAeMbIX.

Wroro no pazaeny 4 4 4 2

HUroro 3a cemectp 30 15 15 1445 3K3aMEH

Uroro o aucuuiuinye 30 15 15 1445 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpenogaBanue Kypca IpeanosnaraeTcsi BECTU IPEUMYIIECTBEHHO B TPaIULMOHHOMN
¢dopme: nekuuu, MpakTHUecKue 3aHaTus. [ peanusanuu nperycMOTPEHHBIX BUJOB YUueOHOM
paboThl B KadecTBE 0Opa3oBaTENbHBIX TEXHOJOTMA B NPENOJABAaHUM  JUCHUIUIMHBI
HCIOJIb3YIOTCS TPAJAULIMOHHAS TEXHOJIOTUSI.

Jlekuuu TpPOXOJAT B TPAaJULMOHHOM ¢opme, B ¢opMe neknuii-koHcynprauuid. Ha
JEKUUAX — KOHCYJbTAlMSIX H3JI0)KEHHE HOBOTO MaTepHallia CONPOBOXKIAECTCA IOCTAHOBKOU
BOIIPOCOB U TUCKYCCHEN B IOMCKAaX OTBETOB HA 3TH BOMPOCHI.

[IpenogaBaTenb 10KEH TaK OpraHU30BaTh JIEKIUIO, YTOOBI Ha HEM Oblia JBYXCTOPOHHSIS
JESITENIbHOCTh: C OJJTHOW CTOPOHBI — aKTUBHAs CO3HaTeNIbHas paboTa o0ydaromuiics, ¢ Apyroi —
YIPABJIAIONIEE BO3ACHCTBHE IIPETIOIaBATEIIS.

B xome mnpoBeneHMsI JIEKIMOHHBIX 3aHATHM NpeaycMaTpUBAaeTCs HCIOJIb30BaHUE
COBPEMEHHOT0 MYJIbTUMEIUITHOTO 000pyA0BaHUs (IIPOEKTOPOB, MEPCOHATBHBIX KOMIIBIOTEPOB)
11 00Jiee YeTKOTO U HArJIsAHOTO BOCIIPUATHS y4eOHOTO MaTepuaia.

B xone mpoBeneHusi Bcex MPaKTUYECKUX 3aHATHI MpeaycMaTpUBAEeTCsl UCIOJIb30BaHUE
CPEICTB BBIUMCIUTENBHOM TEXHUKM TMpPH BBIMNOJIHEHUHM WHIUBUAYAIbHBIX 33JaHUld U
KOHTPOJIbHOW paboThl; HCMHOJb30BAaHUE AJIEKTPOHHOTO JEMOHCTPALMOHHOTO Marepuana IIo
TeMaM, TPEOYIOLIMM HILTIOCTPALIUU PaboThl MporpaMMHbIX poaykToB: MS Word, MS Excel, MS
Power Point;

B nmnponecce mnpenomaBaHus AWCHUIUIMHBI HIMPOKO HCHOJB3YIOTCSI COBPEMEHHBIE
TEXHUYECKHUE CpeicTBa OOyUeHUSI.

Texkymuii, TpoMEXYTOUHBIH U PYOEKHBIH KOHTPOJIb NMPOBOJIUTCS B BUAE Oecenbl U
00CYXICHHS 3aIaHU WHIUBUIYATBHON HaydYHO-UCCIIEIOBATEILCKOM PabOTHI

6 YueOHO-MeTouYecKOe o0ecnedeHue CaMOCTOATEIbHOI PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/l POBeAeHU POMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe U CIUIIHHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypAa:

1. HoBuk I'.51., PxeBckuit B.B. OcHOBBI (pu3uku ropHbeix nopoa. — M.: KHIKHBINA 10M
"JIMBPOKOM", 2010. — 360 c.
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3. HoBuxk I'.f1. JTabopatopHbie paboThI 10 Kypcy «(pHU3UKH TOPHBIX MOPOA. YIIpaBlieHHE
ropubsM naBneHuem». M.: MI'U. U.1, 1986; Y.11, 1986; Y.111, 1987.
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r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypceni:

IIporpammHoe obecnieueHne

Haumenosanwue I10 Ne norosopa Cpok feicTBuS JIMLICH3UN
7Zip cB000HO pacupocTpansemoe [10 0ecCcpoYHO
FAR Manager cB0001HO pacnpoctpansemoe [10 0eCcCpOUHO

IpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIka
DrexkTpoHHas 0a3a mepuoauvecKkux m3maHuii East View
Information Services, OO0 «11IBUC»
HannonaneHas uH(pOPMaIlMOHHO-aHAJIUTHYECKast

cucreMa — Poccniickuil MHIAEKC HAy4YHOTO IUTHPOBAHUS
(PUHI)

IMouckosas cucrema Axkagemust Google (Google Scholar) |URL.: https://scholar.google.ru/

https://dlib.eastview.com/

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

Nudopmanmonnas cucrema - ExnHoe OKHO JocTyna K
HHOOPMAIMOHHEIM pecypcaM
9 MarepuajibHO-TEXHHYECKOE o0ecreueHne TUCIUIITHHBLI (MOILYJIA)

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

MartepuanbHO-TeXHUUYECKOE 00ecriedeHNEe TUCIUIUINHBI BKIIIOYAET:
MynbTUMEIUWHBIE CpEeICTBAa XPaHEHHUd, Mepedaud M NpeCTaBlIeHUs HHOpMaIum,
MIPOEKTOPBI JUIsl JTYUIIEro BOCIPUATHS JIEKIIMOHHOTO MaTepHara.



[Tpunoxxenue 1

Y4e0HO-MeToIHYeCKOe 00ecniedeHHe CaMOCTOSTeIbHOI padoThI

[To muciunne «Pu3KuKa rOpHBIX OPOI» MPEAYCMOTPEHA Ay IMTOPHAS U BHEAYIUTOPHAs

camMoCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

CaMocTosITeIbHAS pa60Ta 10 OCBOCHHIO AU CHUIIIMHBI HCOGXOIII/IMa JJIA yrHY6HCHHOF0

n3y4eHus Marepuana Kypca. CamocrosiTenbHasi paboTa CTyI€HTOB PETIAMEHTUPYETCS
rpadukamMu yaeOHOTO MpoIiecca U CaMOCTOSTSIILHOW PabOTHI.

CaMocTosITeNIbHAS pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIIHUX B3aNMOCBA3aHHBIX qacTew:

1) U3yueHne TeopeTHYECKOro MaTepraa B popme:

CamocTosaTenbHOE n3ydyeHue yueOHON 1 Hay4yHO JIMTEPATYPHI 110 TEME

[Touck nononHurtenbHOM uHGpopManuu 1o TeMme (pabora c OubIMOrpaduuecKum
Marepuanamy, c JJIEKTPOHHBIMHA O6ubnroTekaMu " 30P,
nH(}OPMALMOHHO-KOMMYHHUKAIIMOHHBIE ceTu VHTepHeT).

OcTraToyHbIC 3HAHUSI ONPECACIAOTCA pE3YIJIbTaTaAMHM CAa4X DK3aMCHaA.

2) TToaroToBka K 1aDOPATOPHBIM 3aHATHSIM M BHITIOJHEHUE JTa00PaTOPHBIX padoT.
3) BolnosiHEHHE TECTOBBIX 33JlaHUii HAa YKPEIUICHHE TEOPETUYECKOTO JICKIIMOHHOTO

Marepuaia.

CamocrosTenbHas pa60Ta BBITIOJHACTCA CTYACHTaAaMH Ha OCHOBC yLIe6HO'MeTOI[I/I‘ICCKI/IX

MaTCpralIoB AUCHUILIIMHBI, IPUBCACHHBIX B pa3aciic 7.

Tembl U1 IPOBEPKH CAMOCTOSATEILHOM Pad0ThI CTY1€HTOB

wWoN~ WM E

MexaHndeckue CBOMCTBa 00pa3IioB TOPHBIX Topo . OOIue MOJI0KEHUS.
XPpYNKOCTh ¥ IJIACTUYHOCTD MOPOJ.
TepMuueckue HanpsHKEHUs] B TOPHBIX TOPOIaX.
I'opHbIe IOpoaBI Kak 00BEKT pa3padoTku. MaccuB. ['opHas macca. OOpa3err.
[InoTHOCTHBIE CBOMCTBA MTOPOJL.
TBepIOoCTh TOPHBIX MOPOSI.
MaruuTtHble CBOHCTBA 00Pa3I0B TOPHBIX MOPO/I.
Knaccudukaius ropHO-TEXHOJIOTMUYECKUX CBOMCTB MOPOJ.
Hanpsokenus u gegopmanyiul B mopoaax.

10 BszkocTh, 1poOUMOCT U aOpa3uBHOCTH TIOPOJI.



[Tpunoxxenue 2

OIIeHO'lHLIe cpeacrea AJisi IpoBEeACHUSA l'[p()MCPKYTO‘lHOi/i arrecranmu

a) [Imanupyembie pe3ynbTaThl 00y4EHUS U OLIEHOYHbBIE CPEICTBA TSl TPOMEKYTOUHOU

aTTecTaluu

Koo HUnouxamop Oyenounvie cpedcmaa
uUHOUKamopa doCmudICceHus
KOMnemeHyuu

OIIK-5: CnnocoOeH mpuMeHsTh METOIbl aHATIN3a, 3HAHKS 3aKOHOMEPHOCTEH MOBEICHNUS,
YIIpaBIICHUSI CBOMCTBAMH TOPHBIX TIOPOJ M COCTOSTHUEM MacCHBa B IpoIeccax J0OBIYN U
nepepabOTKH MOJE3HBIX HCKOTIAEMBIX, & TAKXKE MTPU CTPOUTEIHCTBE M DKCIUTYaTAIlUU TTO3EMHBIX

00BEKTOB

OIIK-5.1

AHanmu3upyer
(usuko-reorpaduyeckue,
MIPUPOAHO-TE0JIOTUUECKUE,
WHXEHEPHO-TEOJIOTUYECKHE
Y THJIPOT€0JIOTHYECKHE
yCIIOBUS, BIMSIIOIINE Ha
COCTOSIHHE MaccHBa
TOPHBIX MOPO/T

BOl'lpOCI)I AJI IOATOTOBKH K

KOHTPOJIbHOI padoTe Ne 1

0.
1.
12.
13.
14.
15.
16.
17.

RROOo~NoO~WNE

18.

[IpeameT Gu3HKN TOPHBIX TTOPOI.
[110THOCTHBIE CBOMCTBA TOPHBIX MTOPOI.
[enu u 3agaun GU3MKU TOPHBIX TOPOJ.
VYrpyrue cBoiicTBa TOPHBIX HOPOJ.
[ImacTuyeckre cBOMCTBA TOPHBIX MOPOJI.
THIIBI TOPHBIX TOPOA.

[IpoyHOCTHBIE CBOMCTBA TOPHBIX MOPO/I.
TpemmrHoBaTOCTh TOPHBIX MOPO/I.
Peosiornyeckue cBOMCTBA TOPHBIX MOPOJI.
Metopl pU3MKH TOPHBIX TOPO/I.
[TacriopT MpOYHOCTH FOPHBIX MOPOI.
Hanpspkenus B mopoaax.

["opHble MOPOABI.

Teopus npounoctu Mopa.

[TopucToCTh TOPHBIX MOPOI.
Peonornueckrne Moaenn pa3inyHbIX CPel.
Knaccudukanus Guznko-TeXHUUECKUX
CBOWCTB FOPHBIX MOPO/I.

Jedopmaninu B mopoiax.

OIIK-5.2

OueHuBaeT u
IIPOTHO3UPYET
reoMexaHn4eCcKue
IIPOIIECCHI B IpOILIecce
CTPOUTEIILCTBE U
IKCIUTyaTaIluH TOA3€MHBIX
00BEKTOB

Ilepeuenv 6onpocoe 01 n0020moeKu K

IK3AMEHY
bumner Nel

1. MuHepasnsl ¥ TOPHBIE TOPOJIBI UX CTPOCHUE U

COCTaB.

2. MexaHnuyeckre CBOMCTBA TOPHBIX MOPOJ.
3. Tepmuyeckue CBOKWCTBA TOPHBIX MOPO/I.

buner No2

1. l'opHble TOPOBI Kak 0OBEKT pa3pabOTKH.
Maccus. 'opnas macca. O6pasern.

2. IInoTHOCTHBIE CBOMCTBA MOPOI.

3. TBEpIOCTb TOPHBIX MOPOJ.

buset Ne3

1. Knaccudukaryst ropHO-TEXHOJIOTMYECKHX
CBOMCTB MOPOJ.
2. Hanpsixenus ¥ 1eopManuu B opojax.




3. PapmanonHbie CBOMCTBa 00pa3IoB TOPHBIX
HOPOJI.

bunet Ne4
1. bazoBbIe (PU3UKO-TEXHUYECKUE TTapaMeTPhI
HOPOI.
2. 30TpOnHOCTh U aHU30TPOITHOCTh TOPHBIX
HOPOI.
3. Yrpyrue konebaHus B MacCUBaX TOPHBIX MOPO/I.

buner Ne5
1. BnusiHue MUHEpaNbHOTO COCTaBa U CTPOCHMUS
IIOPOJI HAa UX CBOWCTBA.
2. IlnacTuyueckue v peoIorHIecKue CBOMUCTBA
HOPO/I.
3. )Kunkoctu 1 ra3el B IOpo/Iax.

0) [lopsinok npoBeeHNsI NPOMEKYTOYHOM ATTeCTALUM, IOKA3aTeJ Il U KPUTEPUH
OLICHUBAHMS:

HpOMe)KYTO'-IHaH arTecranusd 1o JUCIHUIININHE «Dusuka TOPHBIX MMOPO/I» BKIIFOYACT
TEOPETUYECKUE BOIPOCHI, IO3BOJISIOIINE OIICHUTh YPOBEHBb YCBOCHUS 00YJIArOIIMMUCS 3HAHUH, U
nabopaTOpHBIE 3a/IaH¥sI, BBISIBIISIONINE CTETICHb CPOPMUPOBAHHOCTH YMEHUH H BIaICHHIH,
MPOBOAUTCS B (hOpME 3aIUTHI TAOOPATOPHBIX PAaOOT M HAITMCAHUHU TECTOBBIX 3aaHUM.

IK3aMeH T10 JaHHOW TUCIUTUINHE TIPOBOIUTCS B YCTHOUW (popMe 10 3K3aMEHAIIMOHHBIM
OwmteTaM, KaXIbIi U3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKUX BOTIPOCA U OJTHO TPAKTHICCKOE
3aJlaHueE.

Iloxka3areun u KPUTCPHUH ONCHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJHYHO» (5 0aioB) — 00y4aromuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHI[UI1, BCECTOPOHHEE, CUCTEMATUYECKOE U TIIyOOKOE 3HAHHE
y4eOHOro MaTepuasna, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHUsI, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYaIUSX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «X0po1uo» (4 6amna) — o0yJaromuiicst 1IeMOHCTPUPYET CPEAHUN YPOBEHB
Cc(OPMHUPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHHUS TIPU aHATUTUYCCKUX OTIePAIIHX, IEPEHOCEe
3HAHWI U YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYAIHH.

— Ha OIIEHKY «Y/JA0BJIeTBOPUTEJILHO» (3 6ayia) — 00ydarouuiics JeMOHCTPUPYET HOPOTOBbIH
YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMIA: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYCKAIOTCS
OLIMOKH, MPOSIBIIAETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHUH, HABBIKOB, 00y4aromuics
UCTIBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHUS TIPU ONIEPUPOBAHUH 3HAHUSAMHU U YMEHUSMHM IPU UX
IIEPEHOCE Ha HOBBIE CUTYAIMH.

— Ha OIIEHKY «HEeY/I0BJIeTBOPUTEILHO» (2 0amia) — 00yJaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUECKOro MaTepuana, JOMycKaeT CyIeCTBEHHbIEC OMMOKH, HE MOKET IMOKa3aTh
MHTEJUIEKTYalbHbIE HABBIKH PEIICHUS IPOCTHIX 3a/1a4.




— Ha OIICHKY «HEeY/T0BJIETBOPUTEIbHO» (1 Oarn) — 0Oydaromuiics He MOXKET MMOKa3aTh 3HAHUS HA
yYpOBHE BOCIIPOHU3BEICHHUS U 00BACHEHUSI HHPOPMAIIMH, HE MOXKET IMOKa3aTh HHTEIUICKTYalIbHbIC
HaBBIKM PELICHUS MPOCTHIX 3a/au.

Ilepeuenv 6onpocoe 0na n0020MOBKU K IK3AMEHY .
buner Nel
. Munepasbl ¥ TOpHBIE OPOJIBI UX CTPOCHHUE U COCTAB.
. MexaHn4eckrue CBOMCTBA TOPHBIX MOPO/I.
. Tepmuueckue cBOMCTBA TOPHBIX MMOPOI.

[a—

W N

bunet Ne2
. ['opHble mopoibl kKak 00beKT pazpadoTku. Maccus. ['opHas macca. Ob6paser.
. IINOTHOCTHBIE CBOMCTBA MOPOJ.
3. TBepAOCTH TOPHBIX OPO/I.

N —

bunet Ne3
. Kimaccudukanusi ropHO-TEXHOJIOTUUECKUX CBOUCTB MOPO/I.
. Hanpspxenus u nedopmariu B mopoaax.
3. PaguanrioHHbIe CBOIICTBA 00pA3IOB TOPHBIX MTOPO/I.

N —

buner Ne4
. bazoBbIie HU3HKO-TEXHUYECKUE TapaMeTPhI MIOPO/I.
. I30TponHOCTH ¥ aHU30TPOTTHOCTH TOPHBIX TIOPO/I.
3. Ynpyrue kojiebaHusi B MaCCHUBaX TOPHBIX MTOPO/I.

N —

bunet Ne5
. BiusiHne MuHepanbHOTO cOCTaBa U CTPOCHHS MOPOJ] HA X CBOMCTBA.
. [InacTuyeckue u peoIorn4ecKre CBOMCTBA MOPO/I.
3. Kuakoctu v ra3el B Opoiax.

N =

buner Ne6
. CTpoeHue, COCTaB M COCTOSTHUE Pa3pPBbIXJICHHBIX TOPHBIX MTOPO/T
. BiiustHue cocraBa v cTpoeHHS IOPOI HA UX YIIPYTHUe CBOWCTBA.
3. Knaccudukanus TOpHBIX TIOPOJ 110 KPEMOCTH

N —

buner Ne7

—

. [IpouHOCTH 0OPA31I0B TOPHBIX TOPO/I.
. BsizkocTh, 1poOUMOCTh U aOpa3uBHOCTH MOPOJ.
. [lonspu3zanus TopHBIX TOPOL

W N

buner Ne§
. Mexanudeckue Moienu 1eOpMUPOBAHUS TEI.
. TennonpoBOAHOCTh U TEMIIEPATYPOIIPOBOIHOCTH IOPOJ
. TpemmrHoBaTOCTh TOPHBIX OPOJT

—

W N

buner Ne9
. TBepAOCTB TOPHBIX OPOJ U MUHEPAJIOB.
. AKycTHUYeCKHEe CBOHCTBA 00pa3IOB TOPHBIX MTOPO/I.
. TemnoemMkocTh Opo.

—

W N

buner Nel0
. Knaccuduxkarnus nopoa nmo GuandeckiuM CBOWCTBaM.
. Kpenoctb ropHbIx mopo.

N —



f—

W N -

— W N — — — — — —

W N

f—

. TernmoBoe pacmmpeHue.

Buser Nell.

. BnusiHME BHEIIHKX MOJIEN HA TEIUIOBBIE U 3JIEKTPOMArHUTHBIE CBOMCTBA MOPOJ.
. Knnaccugukamust peIxiibix mopo.
. Biiusinue yBna)xHeHUs Ha TOPHBIE TIOPOBI.

Buter Nel2

. OU3UKO-TEXHUUYECKHE MAPAMETPhI Pa3PhIXJICHHBIX IIOPOI.
. Hanipspkenus u nepopmariiy B TOpHBIX OpoJax
. [Ipenmet u MeTobl GPU3UKUTOPHBIX OPOJL

buser Nel3

. XpyIKOCTb ¥ IUIACTUYHOCTH HOPOJ.
. MaruuTHbIe CBOMCTBA 00pa3110B TOPHBIX MOPO/I.
. OU3UKO-TEXHUUYECKHE MapaMeTPbl TOPHBIX MOPOJ B MACCHUBE.

buner Nel4

. Yrpyrue cBoHUcCTBa MOPOI.
. [TopucToCTh TOPHBIX TOPOJT
. [lepemerniienue kuKOCTEN U Ta30B B MOPOAAX

buner Nel5

. Bo3zeiicTBHE BHENIHUX T0JIEH HA CBOMCTBA TOPHBIX MOPO/I.
. PaboTa u mokazarenu TpyAHOCTH pa3pyIICHHS
. PacipocTpanenue u HaKOTUICHHE TeTIa B TOpoIax

buier Nel6

. BiusiHne MuHepanbHOTO COCTaBa U CTPOCHHUSI MOPOJ HAa UX MTPOYHOCTH
. O61mue cBeieHHs O B3aUMOCBSI3H CBOMCTB MOPOJ.
. CBoiicTBa Mopo/1 Kak HICTOYHUKH MH(DOpPMALIHH.

bumer Nel?7

. DIIEKTPOIPOBOTHOCTH TOPHBIX MOPO/I.
. CTpoeHue, cocTaB U COCTOSIHHE MTOPOJIHBIX MACCHBOB.
. 0OHapy)XeHHEe BKJIFOUEHUH U OMACHBIX 30H B MAaCCHUBAX TOPHBIX MOPOJI

buner Nel8

. Knnaccudukanus ropHO-TEXHOJIOTHUECKUX CBOMCTB TOPHBIX MOPOJ]
. 3amaun u pa3aensl GU3UKU TOPHBIX TOPO
. du3nyecKue MpoIecchl B TOPHBIX MOPOAAX

buner Nel9

. Knnaccugukaruu ropasix nopoj
. AGpa3MBHOCTb TOPHBIX MTOPOJT
. AKyCTHYECKHE XapaKTEPUCTUKHU TOPHBIX OPOJL

buner Ne20

. Kpenocts ropubix nopoj. Meroap! onpeaenenus koddduimenra kpenoctu
. Knaccugukanus u nacnoptuzaiusi TOpHbIX MOPOJ IO PU3UUIECKUM CBOWCTBAM
. Mcniosib30BaHre MarHUTHBIX CBOMCTB MTOPOJ B TOPHOM ITPOU3BOJICTBE



[Tpunoxxenue 3

MeToanuyeckoe o0ecneyeHue

1. YroneaukoB B.K., YronsaukoB H.B., Cumonos I1.C. ®usnka ropubix nopo. JlabopaTopHsIit
MPAKTUKYM 10 OJJHOUMEHHOU qucturmHe cnenuanbHoctu 130408, 130403, Y1, YU2.
Maruuroropck: I'OY BIIO «MI'TY um. I'"'1. Hocosay, 2009.

2. YronsaukoB B.K., Cumonos I1.C. MarauTHsie CBOWCTBA TOPHBIX MOPOJ1. MarHUTOropek:
MI'TY, 2002.

3. Manspos W.II., Yronsaukos B.K., Kamanos 3.M. AkycTrueckrue cBONCTBA TOPHBIX MOPO/I.
Marnuroropck: MI'MA, 1994.



