MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
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PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

DOU3UHKA T'OPHBIXITIOPOA

Hamnpagiienue moaroToBKH (CreuaaibHOCTh )
21.05.04 T'oproe nemno

HanpasnennocTs (mpoduiib/crieniuanu3anys) nporpaMmbl
OO0oratieHne MoJIe3HbIX UCKOMAEMBIX
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3a04Has
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Kypc 4

Maruutoropck
2022 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMoTpeHa W 0q00peHa Ha 3acenaH adenper Pazpaborku
MECTOPOXKICHUH MOJIE3HBIX UCKOMAEMBIX
09.02.2022, mporoxoin Ne 6
3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

14.02.2022 r. mpotokon Ne 3 %
IIpencenarens N.A. ITeiTanes

CormacoBaHo:
3aB. kadeapoii ['eonoruu, MapKIen1epcKoro jieja u 000orameHus! MOJIe3HbIX
HUCKOIAEMbIX

N.A. I'pumiva

Pabouas nporpamma cocrapieHa: u&
noteHt kapeapsl PMIIN, kaHI. TeXH. HAYK S~ H.B. YronsHukoB

Penensent: 3aBenytoutuit tadoparopun OO0 «Ypanl'eollpoekTy» , kKaHd. TEXH. HAYK

W — B.III Tansivos
v/




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu kageapsl Pa3paboTku MecTop HUH TOJIE3HBIX UCKOTAEMBIX

[Ipotokomn or 16 derpansy/20

3aB. kadeapoii C.E. I'aBpuiiieB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTKu MeCTOPOXKIEHUH MOJIE3HBIX NCKOTAEMbIX

IIporokomor 20 1. Ne

3aB. kadempoii C.E. EprI/IIHeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl Pa3paboTku MECTOPOKICHUH MOJE3HBIX HCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHN TIOJIE3HBIX UCKOITAEMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas mporpamma nepecmMoTpena, odcyxaeHa u ogoopena st peanuszamnuu B 2027 - 2028
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2028 - 2029
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOpOKIEHUH TOJIE3HBIX UCKOTTACMBIX

[Iporokom ot 20 . Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma mepecMoTpena, o0cykieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokom ot 20 . Ne
3aB. kadempoii C.E. I'aBpuien




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBoeHUs TUCHUTUTHHBI «DHU3MKa TOPHBIX TOPO) SIBISIFOTCS:

YCBOGHHUE CTYICHTaMHU 0a30BbIX (PU3UKO-TEXHOJIOTHYECKHUX MTapaMETPOB TOPHBIX TIOPOJI U
IIPOLIECCOB, a TAK)KE METOJIOB M CIIOCOOOB UX OIPEIEICHHUS.; PA3BUTHE Y CTYJCHTOB JIMUYHOCTHBIX
KauecTB, (POpMUPOBaHHE MPOPECCHOHATHHBIX KOMIETCHIIM B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no cnernumansHoctr 21.05.04 I'opHoe aeno.

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

Hucnummuaa @u3uKa TOPHBIX MOPOJ BXOJUT B 00S3aTENbYIO0 YacTh y4eOHOTO IIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

I'eonorus

Briciias maTemaruka

®usuka

Xumus

Teopust BEpOSITHOCTEN U MAaTEMATUYECKasA CTATUCTUKA

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

BcnomorarenbHble nmpoueccsl

['eonoro-TexHonornyeckas OleHKa MUHEPAIBHOTO ChIPbS

["'opHOIIPOMBIIIIIEHHAS TEOJIOTUS

Hpobienue, n3mMelnbueHUe U TPOXOUEHUE

Ob6oraiieHue MoJIe3HbIX UCKOMAeMbIX

TexHonorus u 6€30MacHOCTb B3PbIBHBIX padbOT

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbTrare ocBoeHUs TUCHMITINHBI (MOAYIsA) «DU3HKa TOPHBIX TOPO» 00ydaroIuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMU KOMIIETEHIIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-5 CnocobeH NpUMEHATh METOJAbl aHalu3a, 3HAHHWA 3aKOHOMEPHOCTEH IOBEeAEHuS,
yIpaBiIeHUs] CBOMCTBAMU TOPHBIX IOPOJ M COCTOSHMEM MacCHMBa B Ipolleccax I00bIYM U
nepepadoTKU MOJIE3HBIX UCKOMAEMBIX, a TAKXKe IPH CTPOUTEIBCTBE U SKCITyaTallui MOI3EMHBIX
00BEKTOB

OIIK-5.1 AHanu3upyet ¢usuko-reorpaduyeckue, MIPUPOJHO-TEOJIOTHIECKHUE,
HMHXEHEPHO-TEOJOTUYECKUE U TUAPOT€0IOTHYECKUE YCIIOBUS, BIUSAIOIINE HA
COCTOSIHME MacCHBa FOPHBIX MTOPOJL

OIIK-5.2 OneHnBaeT M NPOTHO3UPYET TE€OMEXAHWMYECKHE IPOLECCH B IMpoLEecce
CTPOUTENILCTBE U IKCILUTyaTallMi O3EMHBIX 00bEKTOB




4. CTpyKTypa, 00b€EM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. 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

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
KOHTaKTHas paboTta E 3 dopma TEKyIIEero
g Bu KOHTPOJISt
Pasnen/ Tema g | (eaxan. =acax) £ B A . p Kon
> 3 ©| caMOCTOATENFHOH | yClieBaeMOCTH U
JUCLUTUTAHBI = [ . | xomnerenuun
Q9 & padoThI IIPOMEKYTOYHOM
na6. |npakr. | € 8
Tlex. : 12'¢ aTTecTaluu
3aH. | 3aH. |O &
1. OOmwme cBeneHus o (¢u3nKa
TOPHBIX IOPOJT
CamocrosTenbHOe
n3ydeHue .
1.1 HUcropus pazBuTus GU3HKH . VYcerHblit ompoc
puA p ¢ 0,1 1 yueOHOI p OIIK-5.1
TOPHBIX IOPOJI. . (cobecenoBanue)
Hay4JHOI
4 JIUTEPATYPhI
CamocrosTenpHOe
12 HsyAetme VerHbIl onpoc
MunepanbHO-nIeTporpaduyeckue 0,1 1 yueOHOil u P OIIK-5.1
N (cobecenoBanue)
OCHOBBI (DM3UKHU TOPHBIX MOPOJ Hay4HOI
JIUTEPATYPhI
Hroro no pazneny 0,2 2
2. DU3UKO-TEXHOJOTMUECKHE
napaMeTpbl TOPHBIX NOPOJT
3amura
Hoxrotoska k 1260 I;.-ITO HOU
2.1 MexaHuueckue CBOIicTBa U 1a00paTOpHO- parop OIIK-5.1,
0,6 | 1/11 15 paboTHI.
MIPOIIECCHI B TOPHBIX ITOPOAAX MPAKTHIECKOMY OIIK-5.2
KonTtponbnas
3aHATHIO
pabora Nel.
aluTa
[Moaroroska k na62 I;.ITO Hoit
2.2 AKyCTHYeCKHe CBOWMCTBA H 01 10 nabopaTopHo- prOTIE; OIIK-5.1,
MIPOILIECCHI B TOPHBIX MTOPOAAX ' MPaKTHYECKOM ) OIIK-5.2
port p POzt p y KonTposbnas
3aHATHIO
pabora Nel.
aluTa
Toxrotosia K 13 a?cTI;quecrcoﬁ
2.3 TemnoBble cBoiicTBA U nabopaTopHo- P OIIK-5.1,
MIPOILIECCHI B TOPHBIX MTOPOAAX 4101 /) 10 MPaKTHUECKOM padoTeL OIIK-5.2
port p POzt p y Kontposbnas '
3aHATHIO
pabora Nel.
3amura
Toxrotosia K I aKTLHL[quKOﬁ
2.4 DnexkTpHYecKue CBOWCTBA U 01 10 nabopaTopHo- ppa6OTbI OIIK-5.1,
MIPOILIECCHI B TOPHBIX MTOPOAAX ' MPaKTHUECKOM ) OIIK-5.2
port P e p y KonTtponbhas
3aHATHIO
pabota Nel.
3amura
INonroroska x 1360 I;-[TO Hoif
2.5 MarHuTHble CBOHCTBA U 1a60paTOpHO- paTop OIIK-5.1,
0,1 1/0,41 | 14,7 paboTHI.
MPOIIECCHI B TOPHBIX MOPOJIAX MPAaKTUYECKOMY OIIK-5.2
KonrponbHas
3aHATHIO
pabota Nel.




IlogroroBka k

3amura

2.6 PagnanvioHHBIE CBOMCTBa 1a60paTOpHO- MpAKTHHCCKOH
' JHart 0,1 10 parop PaBOTHL. OIIK-5.1
TOPHBIX IOPOJ MPAKTHIECKOMY KontpombHas
SAVITHIO pabora Nel.
HUroro no pazaeny 1,1 | 1/11 |2/1,411| 69,7
3. dusmyeckwe NPOIECCH TOPHOTO
POU3BOJICTBA
Ilonroroska na6ia§lTP;TaHoﬁ
3.1 I'opHo-TexHONMOTNUECKHE 05 1 1 nabopaTopHo- §6OTS OIIK-5.1,
XapaKTEePUCTHKH TOPHBIX TTOPO ' MPAKTHIECKOMY KoII){TponLﬁaﬂ OIIK-5.2
SAIITHIO pabota Ne2.
3.2  TIlpomecchl  MOJyYeHUS IMoaroroBka I aiaT?jfngoﬁ
uHopmMaMu O  CBOIcTBax, 01 1 1a60paTOpHO- p ABOTEI OIIK-5.1,
COCTaBe M COCTOSTHUM MacCHBOB ! MPAaKTUYECKOMY KOII)-I onm.{aﬁ OIIK-5.2
TOPHBIX TIOPOJ 3aHATHIO pa6?Ta No2
3.3 Ou3uK0-MeXaHHIEeCKUE Hoarorosxa K
. nabopaTopHO- KontponbHas OIIK-5.1,
CBOWCTBa MaccHBa u 0,1 2 15
MIPaKTUYECKOMY pabota Ne2. OIIK-5.2
Pa3pBIXJIIEHHBIX TOPHBIX MOPOJT
3aHSTHIO
Hroro no pazneny 0,7 1 2 17
Hroro 3a cemectp 2 | 2/11 |4/1,411| 88,7 JK3aMeH
Hroro no aucrurivae 2 | 2/14 |4/1,411| 88,7 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa3oBaTebHBIX TEXHOJOTUN B TMPENOAaBaHUU JUCHUIUIMHBI «DU3MKA TOPHBIX IOPOJI»
MCIOJIB3YIOTCS TPAAULIMOHHAS TEXHOJIOTHS U TEXHOJIOTHUS MPOOIEMHOI0 O0yUYeHHUSL.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
NpEeACTABICHU 10 Kypcy «®Pu3MKa TOPHBIX MOpPOA» MPOUCXOJUT C HCIOIb30BAHHEM
MYJIbTUMEIUIHOTO 000PY10BaAHHUS.

Jlexkuuu NOpOXOASAT B TpaIuMUMOHHOM ¢opme, B Qopme nexkuui-uHbopmaus,
JEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTAllMd HW TPOOJEeMHBIX JeKiuid. TeopeTrueckuit
MaTepuan HU3J0KEHHBIH M OOBSICHEHHBIN CTyJeHTaM Ha JEKIUAX-UH(OPMaIUAX, MOJJICKUT
CaMOCTOSITEILHOMY OCMBICIICHUIO U 3alIOMHUHAHUI0. TeopeTH4IecKrii MaTepruan Ha MpoOIeMHBIX
JIEKIUSAX SIBJISIETCS PE3yJIbTATOM YCBOEHUS MOJTy4eHHOM HH(OPMALIUK TOCPEICTBOM MOCTAaHOBKHU
poOJIEMHOTO BOMPOCa U MOUCKA ITyTeH ero penieHus. Ha JIeKIusx — KOHCYJIbTalMsIX U3JI0KEHUE
HOBOT'O MaTepuaja COIPOBOKIAETCS OCTAHOBKOM BOIIPOCOB U JIMCKYCCHUEH B IIOUCKAX OTBETOB
Ha 3TH BOMPOCHI.

[Ipn mnpoBeneHMHM NPAKTHUECKUX 3aHATHI HCIONB3YyIOTCA paboTa B KOMaHIE U
TPaJULIMOHHBIN CEMUHAP.

CamocTosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JTOMAIIHUX
3aJJaHUI Y TOKJIAIOB JUISl IPAKTUYECKUX 3aHATUI PU MOATOTOBKE K UTOTOBOW aTTECTALIUU.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlUH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. llIsenoB, U.M. ®usnka ropHslx MOpoJ: MEXaHMUYECKHE CBOICTBAa TOPHBIX MOPOJ :
yuebnoe mocoome / .M. IllBemoB. — MockBa : MUCHUC, 2019. — 122 ¢. — ISBN
978-5-907061-27-9. — TekcrT : 371eKTpOHHBIH // DneKTpoHHO-OMOIMoTeuHast cucteMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/116928 (nara oopamenus: 31.10.2019). — Pexum
JIOCTYTA: JUI aBTO-PH3. OJIb30BATENIEH.

2. T'ongapos, C.A. ®usnka ropHbIX IOPOJ : pr3nyeckue SBiIeHus U 3Q(EKTH B MpaKTHKE
TOPHOTO MPOM3BOJACTBA [DNeKTpOHHBIN pecypc] : ydeOHoe mocobue / C.A. T'onuapos, I1.H.
[Ta-menkoB, A.B. IInmotHukoBa. — DnekTpoH. maH. — Mocksa : MUCHUC, 2016. — 27 c. —
Pexxum nocryma: https://e.lanbook.com/book/93655. — 3arut. ¢ skpaHna.

3. Snuenko, I.A. ®u3uka ropHbIX mopos. [IIOTHOCTHBIE CBOWCTBA TOPHBIX MOPOJ H
dbakTopsl, UX onpenensoue : yaeoHoe mocooue / I'.A. SInuenko. — Mocksa : MUCHC, 2019.
— 142 c¢. — ISBN 978-5-906953-86-5. — Tekcr : oanekrponsbiii // Jlanb
ANIEKTPOHHO-OMOMMoTeunass cu-crema. — URL: https://e.lanbook.com/book/129076 (nara
obpamienns: 05.02.2020). — Pexxum f10-cTyma: st aBTOPH3. TOIH30BaTEIIEH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. AK. Ilopuesckuii, I''A. KatkoB. OcHOBBI ()U3HKU TOPHBIX MOPOJ, FTEOMEXAaHUKU U
yIpaBiieHUs cocTostHueM MaccuBa. — M.: MI'TY, 2004. —120 c.

2. HoBuxk I'.4., PxxeBckuii B.B. OcHoBBI puzuku ropHBIX TopoAd. — M.: KHWKHBI 10M
"JINBPOKOM", 2010. — 360 c.

3. I'onuapos, C.A. ®U3UKO-TEXHHUYECKUE OCHOBBI PECypcocOepeKeHUs TIPH



pa3pyllieHHH TOPHBIX TOPOJ [DNeKTpoHHBIN pecypc] : yueOHoe mocobue / C.A. I'oHuapoB. —
OnekTpoH. naH. — MockBa : lopnas kaumra, 2007. — 211 c¢. — Pexum nocryma:
https://e.lanbook.com/book/3282. — 3ari. ¢ sxpana

B) MeTonuyeckue ykazaHus:

1. VrompaukoB B.K., YrompaukoB H.B., Cumonor II.C. ®usmka ropHbBIX IOPOJI.
JlabopaTopHBIil MPaKTUKyM IO OAHOMMEHHOW quciumuinHe cnenuansHoctu 130408, 130403, U1,
Y2. Maruauroropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2009.

2. VYrompaukoB B.K., Cumono II.C. MarHuTHbIE CBOWCTBA TOPHBIX IOPOJ.
Marnautoropck: MI'TY, 2002.

3. MassipoB WN.I1., YronsaukoB B.K., Kamanos 3.M. AKycTHUeCKHE CBOWCTBA TOPHBIX
nopoj. Marautoropck: MI'MA, 1994,

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieyeHue

HaumenoBanue [10 Ne norosopa Cpok JIeHCTBYS JIUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional

7Zip cB000THO pacnpocTpansemoe [10 OECCPOUHO

FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika
DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/

HannonaneHas MH(OpPMaLIMOHHO-aHAIUTHYECKas! URL:

cucreMa — Poccuiickuii MHAEKC HaydHOTO LIUTHUPOBAHMUS h AT - .
ttps://elibrary.ru/project_risc.as

(PHIHL) P y-Tuproject risc.asp

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

Nudopmannonnas cucremMa - EnuHoe OKHO J0OCTyma K

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

denepanbpHOE rOCYAapCTBEHHOE O0/KETHOE
yupexnenne «DenepanbHpiii vHCTUTYT npoMbinuendoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:



Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA:
MynbsTuMeANHbIE CPEeICTBA XPAaHEHUS, Iepeayuu U MPeACTaBlIeHUs UHPOpMaLUK

VY4ebHble ayqUTOPUN Il IPOBEACHUS JIAOOPATOPHBIX 3aHATHIH:

JIaGopaTopHble YCTAaHOBKH, M3MEPHUTEIbHBIC TPUOOPHI IS BBITOJHEHHS JJA0OPATOPHBIX
pabor:

— MamnHbl yHUBEpCalbHbIE UCIIBITATENIBHBIC HA PACTSDKEHUE, CXKATUE, CPE3.

— ITpuGopsl 11 U3MEPEHUsT aKyCTUUECKUX U MarHUTHBIX XapaKTEPUCTHK.

— HcnpiTaTrenbHble KOIpPBI, CUTa, 00BEMOMEpPHI ISl ONPEAEIICHUsI TOPHOTEXHUYECKUX
XapaKTEPUCTHK.

— DJIEKTPOHHBIE BECHI.

— [Ieun Tepmuueckue.

VY4eOHble ayauTOpPUM JUISI TPOBEACHMSI MPAKTUYECKUX 3aHATUIM, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIbTAlMi, TEKYIEro KOHTPOJS U IPOMEXYTOUYHOM arrectauuu: Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH

[TomerteH s U151 CAMOCTOSITENBHO pabOThl 00YYAOIIHXCS:
[epconanbhbie KoMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B DJICKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCUTETA

[Tomemenue mg  XpaHeHHss ©  NPOPUIAKTUYECKOTO OOCIYy)KHBaHUS y4eOHOTO
00opynoBaHUs:

Crennaxu aiisi XpaHeHHs] Yy4eOHO-HAIJISAHBIX TOCOOMH W y4eOHO-METOJIMYECKON
JIOKYMEHTAIUH.



IIpnioxenne 1 - Y4yeOHO-MeToguYecKkoe olecrnedyeHHe CaAMOCTOSITEIbHOH PadoThI
00y4aroumuxcs.

[To mucunmnmnne «®u3uKa rOpHBIX MOPOI» MPEIYCMOTPEHA ayIUTOPHAsI U BHEAYAUTOPHAS
caMocCTosTeNIbHas paboTa 00ydJaroIMXCsl.
CamocrosiTenbHas padota 00yJaromuxcsl MpeaycMaTpruBacT:

IpopabOTKy JIEKIIMOHHOTO MaTepuaia, M3y4eHUe U KOHCIIEKTUPOBAHUE IONIOJIHUTEIBLHOTO
MaTepuaia 1o Kax10i TeMe JCKIUOHHbIX 3aHATHM;

HNOJArOTOBKY K JIa0OpPaTOpPHBIM M MPAKTUYECKHM 3aHATUSAM: H3ydeHHE Yy4eOHOU u
HOPMAaTUBHO-CIIPABOYHOM  JIMTEpaTypbl, KOHCIIEKTOB  JIEKIMM, IOArOTOBKAa K
BBINOJIHEHUIO JJAOOPATOPHBIX U MPAKTUYECKUX PaboT.

IlepedyeHb J1a00PATOPHBIX U MPAKTHYECKUX PadOT:

ook wdE

Omnpenenenne 00bEMHOM MacChl TOPHBIX MTOPOJT Ha 00pa3iax MpaBWIbHON (OPMBI
Onpenenenne 00bEMHOM Macchl TOPHBIX MOPOJT THAPOCTATHUECKUM B3BEIINBAHUEM
Omnpenenenne yaenbHOW MacChl TOPHBIX MTOPOJ TUKHOMETPOM

OnpeneneHue yaenpHOW Macchl TOPHBIX MTOPOJL IO 00bEMY BBITECHEHHOH JKUAKOCTH
Omnpenenenne npeenna NPOYHOCTH FTOPHBIX MTOPO/] IIPU CIKATUU SKCIPECC METOIOM
Onpeznenenue npezena NPOYHOCTH FOPHBIX HOPOJ IIPH CKATUU HA 00pa3lax MpaBUIbHOM
(bopMbI

Onpeznenenue npezena NPOYHOCTH FOPHBIX TOPOJ] TP PaCTKEHUN

[TocTpoenne nacrnopra MPOYHOCTH TOPHBIX TOPOT

Knaccudukarym ropHsIX HOpPO O TOPHO-TEXHOJIOTHYECKUM ITapaMeTpam

. Onpenenenre KpenocTu TOPHBIX OPOA

. Onpenenenue 1poOMMOCTH FOPHBIX IOPO

. Onpenenenre akyCTHUECKHUX U YIPYTHX TapaMeTPOB FOPHBIX MOPOJ
. MccrienoBanyrie MarHUTHBIX CBOMCTB TOPHBIX MTOPOJL



KonTposbsHnas padora Nel

Bapuanr 1
[TpenmMeT Gu3UKHN TOPHBIX TOPOJT
2. IImoTHOCTHBIE CBOMCTBA TOPHBIX MOPO/T

Bapuant 2
1. Llenu 1 3agaun GU3UKU TOPHBIX TOPOJL
2. Yupyrue cBOMCTBa FOPHBIX [TOPOJ

Bapuant 3
1. Munepasl
2. Ilnactuyeckue CBOWCTBA TOPHBIX TOPOL

Bapuant 4
1. Tumnsl TOpHBIX TOPOA
2. IIpo4HOCTHBIE CBOMCTBA TOPHBIX TTOPOT

Bapuanr 5
1. TpemuHOBaTOCTh TOPHBIX OPOA
2. Peosiornueckue cBOMCTBa FOPHBIX OPOJ

Bapuant 6
1. MeTozp! pu3MKH TOPHBIX TTOPOJT
2. ITaciopT MPOYHOCTH TOPHBIX MTOPOT

Bapuant 7
1. Pa3nens! GpU3MKN TOPHBIX OPOA
2. Hanpspkenus B mopojax

BapuanT 8
1. 'opHble OpPOIBI
2. Teopus npounoct Mopa

Bapuant 9
1. IToprcToCTh TOPHBIX MTOPOJ
2. Peosornueckue MOAEIH PAa3IMYHBIX CPE

Bapwuant 10
1. Knaccudukanus Gpu3nko-TeXHUUECKUX CBOWCTB TOPHBIX MOPOJT
2. dedbopmaruu B mopoax

KonTpoubnas pa6ora Ne2

Bapuanr 1

1. MuHepassl ¥ TOPHBIE OPOJBI UX CTPOEHUE U COCTAB.

2. MexaHuueckue cBoicTBa 00pas1ioB ropHBIX mopoJ1. O6IIKe MOI0KEHuUS.
3. XpynKOCTh ¥ IUIACTUYHOCTH OPOJ.

4. TepMuueckre HaPSHKEHUS B TOPHBIX TOPOJAX.

Bapuanrt 2
1. l'opHbIe mOpoabI Kak 00BEKT pa3padoTku. Maccus. ['opHas macca. Ob6pasertr.



2. IInoTHOCTHBIE CBOMCTBA MOPOI.
3. TBepaoCTh TOPHBIX MOPO/I.
4. MarautHble CBOMCTBa 00pa31[0B TOPHBIX MOPO/I.

Bapuant 3

1. Knnaccudukanus ropHO-TEXHOJIOTHYECKUX CBOMCTB OPO/I.
2. Hanpsikenust ¥ 1eopManuy B opoax.

3. BsaskocTb, IpoOUMOCTh 1 a0pa3uBHOCTD MTOPOJI.

4. PagnaimoHHbie CBOMCTBA 00Pa3I[0B TOPHBIX TOPOJ.

Bapuant 4

1. bazoBble PU3NKO-TEXHUYECKUE ITApaMETPhI IOPOI.
2. Yrpyrue cBOWCTBa MOPOJ.

3. I30TpOnHOCTh ¥ @HU30TPOITHOCTH TOPHBIX MOPO/I.
4. Ynpyrue kojebaHus B MacCUBax FOPHBIX MOPO/I.

Bapuanr 5

1. BiustHue MUHEpaJIbHOT'O COCTaBa U CTPOCHHUSI IIOPOJT HA UX CBOMCTRBA.
2. [InacTuyeckue 1 peosornYecKue CBOMCTBA NOPO/I.

3. XKuakoctu u rassl B OpoJiax.

4. ®U3UKO-TEXHUYECKUE TapaMeTPhl TOPHBIX TOPOJ B MacCHUBE.

Bapuant 6

1. ®usnueckue npouecchl B ropHbIX Opoax

2. Bnusinue coctaBa v CTpOEHUS MTOPOJ] HA UX YIPYTHE CBOMCTBA.
3. Ilepemernienne KUIKOCTEN U ra30B B MOpPOJaXx.

4. CTpoeHue, cOCTaB U COCTOSTHUE Pa3pBIXJIEHHBIX TOPHBIX MTOPOL

Bapuant 7

1. Bo3zaeiicTBrEe BHELIHUX NOJIEH HA CBOMCTBA TOPHBIX MOPO/I.
2. I[IpouHocTs 00pa3110B TOPHBIX TOPO/I.

3. PacnipocTpanenue 1 HAKOTUIEHHE TEIlIa B TOPOJax.

4. Tlonsipuzanys FOPHBIX MTOPOL

BapuanT 8

1. Mexanuueckue Mojienu AeopMupoBaHUs Tel.

2. BnusiHue MUHEpaIbHOIO COCTaBa U CTPOEHUSI MMOPOJ] HA UX MPOYHOCTD.
3. TemnonpoBOIHOCTb U TEMIIEPATYPONPOBOIHOCTD MTOPOL

4. TpemuHOBaTOCTh TOPHBIX TOPOJ

Bapuant 9

1. TBepaOCTH TOPHBIX IOPOJ U MUHEPAJIOB.

2. AxycTudeckre CBOMCTBa 00pa3I[0B TOPHBIX OPOJ.
3. TemioeMKOCTh MOPOA.

4. OGmue cBeeHUS O B3aMMOCBSI3U CBOWCTB MOPO/I.

Bapwuant 10

1. Kimaccudukamnms mopos 1mo Gpu3H4ecKuM CBONCTBAM.
2. Kpenoctb ropHbIX NOPOJ.

3. TemioBoe pacuivpeHue.

4. CpoiicTBa MOpOJ KaK UICTOUHUKU HH(DOpMAIIH.



Bapmuanr 11.

1. BausiHMe BHEIIHUX MOJIEN HA TETUIOBBIE M 3JIEKTPOMArHUTHHIE CBOMCTBA MTOPO/I.
2. Knaccudukanus poIXJIbIX TOPO/I.

3. TemioBO# peKUM IIAXT U PYAHUKOB.

4. Bausinue yBIa)XKHEHHS HA TOPHBIE TTOPOJIBL.

Bapuant 12

1. ®U3HUKO-TEXHUYECKHUE MTapaMeTPhl Pa3pPbIXJICHHBIX MOPO/I.
2. DNeKTPOIPOBOJHOCTb TOPHBIX ITOPOJ.

3. CrpoeHue, coCcTaB ¥ COCTOSIHUE TOPOIHBIX MAaCCHBOB.

4. OnpeneneHue U KOHTPOJb COCTABA MOJIE3HBIX UCKOMAEMBIX.



Ipuio:xkenne 2 - OueHoYHbIE CPEACTBA AJIA IPOBEEHUS MPOMEKYTOUYHOM ATTeCTAIUMN

Kon
WHIUKATOpa

Nupukarop OOCTUKEHHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

Koxa u conepskanue KOMIETEHITUN
OIIK-5: CrnocoGeH mpuMeHSATh METObI aHATTN3a, 3HAHUS 3aKOHOMEPHOCTEH IMOBEICHHUSI,
YIIPaBJICHUS CBOMCTBAMHU FOPHBIX ITOPOJI U COCTOSIHHEM MAacCHBA B IIpolieccax JOOBIYH H
nepepadOTKH MOJIE3HBIX HCKOMAEMBIX, a TAKXKE MPU CTPOUTENIbCTBE M SKCIUTyaTaIluH MMOA3EMHBIX

00BEKTOB

OIIK-5.1

AHanuzupyer
¢dusuKo-reorpapuUecKue,
MIPUPOTHO-TEOJIOTHIECKHUE,
WHKCHEPHO-TCOJIOTHICCKHE
U THPOTCOJIOTHUECKHE
YCIIOBUS, BIHSIOIINAC HA
COCTOSIHHE MacCHBa
TOPHBIX TIOPOJT

[IpumMepHBI€ BONIPOCHI TECTUPOBAHUS:

1. K okucnam otHocsarcs?

[Tuput

dnroopur

I'ematut

MyckoBHuT

2. K cynbdunam otHOCAT?

XalIbKO3UH

Kynput

Tlanut

CuibBUH

3. HazoBuTte pa3mep 3epHa CpeIHE3EPHUCTOU
CTPYKTYpHBI?

Ho 0,1 mm

Ho 0,2 mMm

o 0,25 Mmm

Ho 0,5 mm

4. HazoBute pazMep 3epHa B MEITKO3EPHUCTON
CTpyKTYype?

3epHa pa3IuYUMBI JIUIIb TIPU YBEITUYECHUN

Ho 0,1 mm

o 0,2 mm

o 0,25 mm

5. INops! BenmuunHOIO 50 MKM OTHOCSTCS?
CyOkanuispHbie

Kanunspasie

CBepxKanuisipHbIe

6. CpenHre MUHEPATTBl UMEIOT TUIOTHOCTH?
2000-3000 xr/m°’

2500-3000 xr/m>

2000-4000 xr/m>

2500-4000 xr/m’

7. Paccrosinue Mexay TpelUlMHaMHi BTOPOTO MOPSAKa
Kozebnercs?

10%-10° M

10°-10% M

10%-10" m

10"-10% M

8. MakcumanbHasi THTPOCKOMIUYHOCTD ATO?
CrocoOHOCTh TOPHOM TTOPOBI TTOKPHIBATHCS
IJICHKOH KUIKOCTHU

Hawnbonpiiee KoJu4uecTBO BiIaru, KOTOPOe CrocoOHa
a7IcopOMpOBaTh HA CBOCH MOBEPXHOCTU TOPHAS
nopoja




KonndecTBO BOIBI, yAEpKUBAEMOUN CUIIAMU
MOJICKYJISIPHOTO MIPUTSKEHUS

9. CriocoOHOCTH MOPOABI MPOMYCKATh CKBO3b ce0s
HKHUJKOCTU?

[IponumaemocThb

Bonoornaua

dunbTpanus

OObeMHast BIaroeMKOCTh

10. Hanpsixkenuem Ha3bIBatoT?

[ToBepxHOCTHASI MNIOTHOCTh BHYTPEHHUX CHII
MaxkcuMaibHasi KpUTUYECKasi Harpy3Kka

Cuuta neficTByIOIIas B HANPABJICHUU JIBYX OCEH
11. HazoBuTte npenensl n3mMeHeHus koddduimenta
Ilyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Moaynem FOnra Ha3biBatoT

Koaddunment nponopiroHanbHOCTH MEXKTY
HOPMAaJIbHBIM HAIPSYKEHUEM U COOTBETCTBYIOIICH
MIPOJONILHON yrpyToil nedopmanuei.
KoaddunmeHT mponopirioHaTbHOCTH MEXKTY
OTHOCHUTEIBLHON MPOJAOJIBHON M OTHOCUTEIHHOM
MOTIEPEeYHON YIpyToii nedopmanueii.
[ToctenenHslit poct nedopMauu Mpy NOCTOSHHOM
HaIpsHKEHUU

13. KoapuuneHT nponopruroHaaIbHOCTH MEXTY
KacaTeJIbHbIM HaIPSHKEHUEM U COOTBETCTBYIOIICH
nedopmarueir?

Monyne FOnra

Moayns casura

Koadpdunument Ilyaccona

Monynb nedopmaruu

14. Peonoruyeckas MOJENb YIIPYro-BA3KOW cpeibl?
Teno Maxkcsemnna

Teno I'yka

Teno bunrama-I1IBegoBa

Teno KenbBuna-®oiirra

15. Penakcauust HanpspKeHUH 3T0?

SIBnenne oOpaTHOE MOI3YyUECTH

[IpouHOCTH MOPOJ, COOTBETCTBYIOIIAS TOW HIJIM MHOU
JUTUTEIIBHOCTH BO3JICUCTBHS HArPy3KH

SIBNEeHME MOCTETIEHHOTO pocTa AedopMaruit

16. YapTpa3ByKOBBIE BOJIHBI IMEIOT YaCTOTY?

Ho 20T

20-20000 Ty

bonee 20000 I'n

Boxee 10 'y

17. [IpousBeieHre MIOTHOCTU MOPOIBI HA CKOPOCTh
MPOJOJIbHOM BOJIHBI B HEW 3TO?

Koaddunment 3atyxanus

JloO6poTHOCTH




JlekpeMeHT 3aTyXaHus

AKycTHYecKast JKECTKOCTb

18. Tun TenI0npoOBOIHOCTH, PU KOTOPOM
npoucxouT nuddy3us cpenHeil KUHETUIeCKON
sHepruun?

DneKTpoHHAas

HNonnas

DoHOHHAaA

19. K penakcaninoHHOM TOJISIpU3ALMU OTHOCST?
JumnonpHas

MaxkpocTpyKTypHast

HNonnas

DJIEKTpOHHAs

20. BennunHa u HampaBJieHUE JEHCTBUSI MATHUTHBIX
CHWJI B BaKyyMe Ha €UHHIY MarHUTHOM Macchl 3T0?
Nuanyknus

MaruuTtHas NpoHUIIAEMOCTh

MarnuTHas BOCIIPUUMYUBOCTh

HanpsixeHHOCTB

21. Ilo Benmu4MHE AIEKTPONPOBOIHOCTH MTOPOIBI
OBIBAtOT?

Jnsnextpuku

JnamarneTuku

ITapamaraeruxku

DNEeKTPONPOBOANMbIE

22. Cratndeckasi TBEpAOCTb IJIACTUYHBIX TOPOL
orpezensercss MeToaoM?

Pokseinna

[Iopa

bapona

[Hpefinepa

23. CKOJIBKO yAapOB JOIYCKAETCs TP ONPEACICHUN
ko2 (purmenTa KpernocT: B Cnocode ToTIeHUs?
5-10

1-20

10-15

3-15

24. Kakoe cpeqjHee pacCTOSHHUE MEXy TPEIIMHAMU
B CPEIHETPEIINHOBATHIX MTOPOIax?

0,3-0,5 m

0,5-0,75 m

0,5-1m

1-1,5m

25. lebopmarnu monepeMeHHOTO CKATHS U
pacTsbkeHus 00yClIaBIMBalOT pacrpocTpaHeHue?
[IpononabHBIX BOIH

[TonepeuHsIx BOJIH

Boun Penes

Boun JlsiBa

26. Eqununeit ynieasHOTo BOJTHOBOTO
COTIPOTHUBIICHUS HA3bIBAIOT?

Axyctnueckuit Om

AKYCTUYECKUH UMIIETAHC




AKYCTUYECKUN TEKPEMEHT

JoGpoTHOCTH

27. Otnomenue D/ Ha3pIBatOT
JIlexpeMeHTOM 3aTyXxaHus

Koaddurment MexaHn4ecKux moTepb
AKYCTHYECKHI UMITEJaHC

BonHoBoe conpoTtuBieHue

28. K ToueuHbIM fedekTaM B KpHCTAIaX OTHOCAT
Bakauncun

BunTOBBIE TUCIOKAINHT

KpaeBbie qucnokanuu

ATOMBI BHEJPECHUS

29. JIng rIMHUCTBIX TOPHBIX MOPO/T MACTIOPT
MIPOYHOCTU UMEET BUJ?

[Ipsimas, mapaisenbHas ocH a0CcIuce
[Ipsimas, BeIXOAAIIAs U3 HaYaIa KOOPAUHAT
I'unepbona

[Tapabomna

30. Moayns YOnra usmepsiercs?

ITa

H

Kre/cm?

31. 3HaueHHne OTHOLIEHUSI CKOPOCTHU IPOAOIBHON
BOJIHBI K CKOPOCTH MONEPEYHON BOJIHBI TSI PBIXJIBIX
nopon?

1,7-1,9

1,5-14

13-500

CrpeMurcst K 6€CKOHEYHOCTH

32. I'opHbIE TOPOABI, Y KOTOPBIX YIPYyTas
nedopmariust He3HaUUTEIbHA?
[lmactuunbie

Xpynkue

Yupyro-xpynkue

33. Kakue noponoo0pasyroiire MUHepasbl
3aHUMAIOT 12% BEpXHEHN YacTh 3eMHOU KOPBI?
[ToneBbie mmaTs

Kgapig

AMpubobI

Croabl

34. CriocoGHOCTh OPO/JT COMTPOTUBISATHCS
JUCTIEPTUPOBAHUIO TI0 BO3EHCTBUEM
JTMHAMUYECKOU Harpy3ku?

JpobumocTs

Kpenocts

TBepaocTh

B3peiBaemocTh

35. nunHa npo6era o-1ydeit B BO3Iyxe
3-10 cm

500-1000 cm

10-200 cm

200-500 cm

36. Kropu kak eguHUIIa U3MEPEHUS




PaauOAaKTUBHOCTH ONpenensieTcs?

PaBna uncny pacnanarommxcs B 1¢ atomoB B Ir
panus

CooTBeTCTBYET paAMOAKTUBHOCTHU 1T MOPOJBL,
TAIOIIETO 10° pacnanoB B 1c

PaBHa rpaMM-3KBHBaJIEHTY ypaHa Ha 1T opobl
37. KoadhumueHT KpenocTr u3MEHseTCsI?

0,3-10

0,3-15

0,3-20

0,3-25

38. Ilo ApoOUMOCTH TOPHBIC TTOPOJIBI ACTATCS HA?
4 xnacca

5 Ki1accoB

6 K1accoB

7 KnaccoB

39. Merona JlroaBura 3akirovyaercs?
Onpenenenue npenesia NPOYHOCTH TOPHBIX MOPOJ
IIPHU pacTsHKEHUE METOJIOM pacKajblBaHUs IJIACTUH
Onpenenenue npezena NpoOYHOCTH TOPHBIX MTOPOL
IIPU pacTsHKEHUE METOJIOM pa3aBiIMBaHUs
LUAJTUHIpA

Onpenenenue npenesia NPOYHOCTH FOPHBIX MOPOJ
MIPU PACTSHKEHUE METOJIOM COOCHBIX ITyaHCOHOB
Onpenenenue npejena NpoYHOCTU TOPHBIX MTOPOL
IIPU PACTSKEHUE METOJIOM U3ruba 6amKu

40. Kputepuit npounoctu Mapuorra?

Kputepuit HanGonbIIUX yIINHEHUN

Kpurepuii Haubonpmnx KacaTeabHbIX
HAIMPSKEHUN

Kpurepuii HanboIbIINX HOPMATIBHBIX HANIPSKEHUIN
OHepreTuuecKuil KpUTEPU

OIIK-5.2

O1eHNUBaET U
MIPOTHO3HPYET
reoMexaHn4eCcKHue
MIPOIIECCHI B ITPOIIECCE
CTPOUTEIILCTBE U
AKCILTyaTaIuH T0I36MHBIX
00BEKTOB

Bormnpocsl Ha sk3ameH

AKycTHUYECKHE CBOMCTBA 00Pa3IIOB TOPHBIX MTOPO/I.
bazoBble puznKo-TeXHUUYECKHE TTapaMeTPhI TOPO/I.
Bausnaue BHeIIHUX ITOJIeH Ha TEILIOBBIC U
AJIEKTPOMArHUTHBIE CBOMCTBA TTOPO/I.

Brusinue MuHEpallbHOTO COCTaBa U CTPOEHUS TOPO/T
Ha UX TIPOYHOCTb.

Brusinue MuHEpallbHOTO COCTaBa U CTPOEHUS IOPO/T
Ha UX CBOMCTBA.

Bnusinue cocraBa u cTpoeHUs OPOJ HA UX YIIPYTHeE
CBOICTBA.

Bnusinue yBnaxxHeHUs Ha TOPHBIE TTOPO/BI.
Bo3aelicTBue BHENIHUX MOJIEW HA CBOMCTBA TOPHBIX
MOpOJ.

Bsizkocth, 1poOUMOCT 1 aOpa3uBHOCTH TTOPOI.
I'opHbIe OpoIbI Kak 00BEKT pa3padboTku. Maccus.
I'opnas macca. Obpaszer.

Kunkoctu u ra3bl B IOpoaax.

MN30TpONHOCTH U @aHU30TPOIMHOCTH TOPHBIX MOPOI.
Krnaccudukanus ropHO-TEXHOJIOTHYECKUX CBOWCTB
MOpOJ.




Knaccudukanus mopoa no Gpu3M4ecKuM CBOHCTBAM.
Knaccudukanus pbIxibx TOpos.

Kpenocts ropssix nopog.

MarauTHbIe CBOKWCTBA 00PA3I[0B TOPHBIX TTOPO/I.
MexaHnnueckue MoAeIH 1e(pOpMUPOBAaHUS TE.
MexaHnuecKkre CBOMCTBAa 00pa3IloB TOPHBIX MOPO.
OO01IHE TOJIOKEHHUS.

MuHepaisl U TOpHbIE IOPOJbI UX CTPOECHUE U
COCTaB.

Hanpsoxenus u nedopmanuu B mopoaax.

OO1u11e cBeieHUs O B3aUMOCBSI3M CBOIMCTB MOPO/I.
OmnpeneneHre U KOHTPOJIb COCTaBa MOJIE3HBIX
HCKOIIaEMBIX.

[lepemenienue KUIKOCTEN U ra3oB B MOPOJAX.
[InacTuueckue ¥ peosOrnYecKue CBONCTBA IOPOI.
[l1oTHOCTHBIE CBOMCTBA MTOPO/I.

[TonApuzanus ropHbIX NOPOA

[IpouHocTh 00pa3110B TOPHBIX TOPOI.
Pannannonnsie cBoicTBa 00pa31oB TOPHBIX MTOPO/I.
PacripocTpaneHne u HaKoILIEHUE TeIjia B IOPOJaXx.
CBoiicTBa OO/ KaK KICTOYHUKU HH()OPMAITHH.
CrtpoeHue, coCcTaB U COCTOSIHUE ITOPOJHBIX
MacCHBOB.

CtpoeHue, cocTaB U COCTOSHUE PA3PhIXJIEHHBIX
TOPHBIX OPOJ

TBeproCTh FOPHBIX OPOJ M1 MUHEPAJIOB.
TBepAOCTh TOPHBIX MOPOI.

TeruoBoe paciupeHue.

TennoBol pexXuM IIAXT U PYAHUKOB.
TenmoeMKoCTh TOPOLI.

TennonpoBoIHOCTH U TEMIEPATYPONIPOBOIHOCTD
IOPOJ

TepMuueckue HanpsKEHUs! B TOPHBIX OPOIAX.
TpemuHoBaTOCTh TOPHBIX OPOJ

VYnupyrue koneOaHusi B MacCUBaxX FOPHBIX MOPO/I.
VYipyrue cBoHcTBa MOPOI.

OU3NKO-TEXHUYECKHE ITapaMeTPbl TOPHBIX TTOPOJI B
MacCHBE.

OU3NKO-TEXHUYECKHE MTapaMeTPhl Pa3pbIXJIEHHBIX
MIOPOLI.

du3nyecKkue NpoIecchl B TOPHBIX MOPOIaX
XpYIKOCTh ¥ INIACTUYHOCTD MTOPOJ.
DIEeKTPONPOBOIHOCTh TOPHBIX MOPOJ.

0) Ilopsiok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE]N U KPUTEPHH
OLICHMBAHUSA:

[IpomexxyTouHast arTecTanus Mo AUcCHUIUIMHE «DU3MKAa TOPHBIX MOPOA» BKIIOUYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHHS 00yUYaIOLUTUMUCS 3HAHUM, U




MPAKTUYECKUE 3aJaHMs, BBISIBISIIOIIME CTENEeHb CPOPMUPOBAHHOCTH YMEHUW W BIAJICHUH,
MIPOBOJIUTCS B popMe IK3aMeHa.

DK3aMeH 10 JaHHOW TUCIHIUIMHE TPOBOJUTCS B YCTHOU (GopMe TMO SK3aMEHAIMOHHBIM
Ouietam, KaX/Iblil U3 KOTOPBIX BKIIIOYAET 3 TEOPETHUECKUX BOMpOca.

IMoka3aTe/u U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c()OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOe U TIy0OKoe 3HaHUe
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, TTPUMEHSIET UX B CUTYaIUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IeMOHCTPUPYET CPEIHUNM YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTEeNbHbIE OIMOKN, HETOUHOCTH, 3aTPYAHCHHUSI [IPH aHATUTUYECKUX OMepalusix, mepeHoce
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPONPHUATHI
JOTYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWUW, yMEHUN, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWM 3HAHHUSAMH U
YMEHHSIMH TIPU UX MIEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHUECKOTo MaTepuana, TOMYCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOMKET
MOKA3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXET MOKa3aTh
3HAaHHWS HA YPOBHE BOCIPOW3BEACHHS M OOBSCHEHUS WHGPOpMAIMU, HE MOXKET IOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



