MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPALINN

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

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

DOU3UHKA T'OPHBIXITIOPOA

Hamnpagsiienue moaroToBKH (CreruaaibHOCTh )
21.05.04 T'oproe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
OTKpBbITBIE TOPHBIE PAOOTHI

ypOBeHL BBICIICTO O6pa30BaHI/I$[ - ClICOUaJINTET

®opma 0OyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa PazpaboTku MeCTOPOKIACHUH MMOJIE3HBIX UCKOTIAEMBbIX

Kypc 4

Maruauroropck
2022 ron



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

Pabouast mporpamma paccMoTpeHa W 0J00peHa Ha 3acenaH adenper Pazpaborku
MECTOPOXKICHUH MOJIE3HBIX UCKOMTAEMBIX
09.02.2022, mporoxoin Ne 6
3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

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

Pabouas nmporpamMma coctaBieHa:

noreHT kadeapsl PMIIU, kana. TexXH. HAyK H&&\ H.B. YronpHukoB

Penensent: 3aBenytontuii tadoparopuut OO0 «Ypanl'eollpoexTy» , kKaHd. TEXH. HAYK

M/ B.III. "ansamoB
7 ﬂ




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu Kadeapel Pa3paboTku MECTOPOXKICHHIA TTOJIE3HBIX UCKOTTAEMBIX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.E. F_aBpHmeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kageapel Pa3paboTku MECTOPOXKIECHUH MOJIE3HBIX NCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. ﬂBpI/II_HeB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKICHUH MOJIE3HBIX NCKOITAEMBIX

[Iporokom ot 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiieB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOITAEMBIX

IIporokomor _ 20 . Ne
3aB. kadeapoii C.E. T'aBpuies

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTAeMBIX

[Iporokom ot 20 . Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma nepecmoTtpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yueOHOM oy Ha 3acefaHuu Kapeapsl Pa3paboTku MeCTOPOXKICHUH TOJIE3HBIX NCKOTAeMBIX

[Ipotokomor 20 r. Ne
3aB. kadenpoii C.E. I'aBpuiies




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBoeHUSs TUCUUTUTHHBI «DHU3MKa TOPHBIX IOPO) SIBISIFOTCS:

YCBOGHHUE CTYICHTaMHU 0a30BbIX (PHU3UKO-TEXHOJIOTHYECKHUX MapaMETPOB TOPHBIX TIOPOJI U
IIPOLIECCOB, a TAK)KE METOJIOB M CIIOCOOOB UX OIPEICICHHUS.; PA3BUTHE Y CTYJCHTOB JIHUYHOCTHBIX
KauecTB, (POpMUPOBaHHE MPOPECCHOHATHHBIX KOMIETCHIIMA 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 @u3nKa TOPHBIX MOPOJ BXOJUT B 00S3aTENbYI0 YacTh y4EOHOTO IJIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

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

I'eonorus

dusznka

Xumus

Teopust BeposiTHOCTEN U MaTeMaTUYECKas CTAaTUCTUKA

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[Tporiecchl OTKPBITHIX TOPHBIX padOT

TexHosorus u 6€30MacHOCTb B3PbIBHBIX padOT

Pa3pymienue ropHbIX MOpoA P OTKPBITHIX TOPHBIX paboTax

VYrpaBieHue COCTOSIHUEM MacCHUBa

I'eomexanuka

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pe3ynbTrare ocBOCHUS TUCIHMITIHHBI (MOAYIs1) «DHU3HKa TOPHBIX TOPOJI» 00YJIAIOIITHICS
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-5 Cnoco0OeH mNpuMEHSATh METOJbl aHajn3a, 3HAaHUS 3aKOHOMEPHOCTEH TOBEICHHS,
yIpaBlIeHUS] CBOWCTBAMU TOPHBIX TOPOJ M COCTOSHUEM MacCHMBa B TpoIleccax JI00bIYH U
nepepadOTKU MOJIE3HBIX UCKOTIAEMBIX, a TAK)KE MPU CTPOUTETHCTBE U AKCIUTyaTaIluH MOA3EMHBIX
00BEKTOB

OIIK-5.1 AHanusupyer ¢uzuko-reorpapuveckue, IIPUPOIHO-TEOJIOTUYECKHE,
WH)XEHEPHO-TEOJIOTMYECKHE H THAPOTEOJIOTHUECKUE YCIOBUS, BIHSIOIINE HA
COCTOSIHUE MacCHBA TOPHBIX OPOJ

OIIK-5.2 OneHuBaeT M MPOrHO3MPYET TEOMEXAHWYECKHE IIPOLECCHl B IPOLECCE
CTPOUTCIIBCTBC M OKCILJIyaTalll I10A3CMHBIX 00BEKTOB




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KoHTakTHas padora — 10,6 akaz. yacos:

— ayIuTOpHas — 8 aKkaJl. 4acoB;

— BHEAyIUTOpHas — 2,6 akaJl. 4acoB;

— caMocTosiTenbHast pabora — 124,7 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) =
KOHTaKTHas paboTta E 3 ®dopma TeKyIero
g X Bu KOHTPOJIS
Pasznen/ Tema g| (eaxan. =acax) S A . P Kon
> 3 ©|caMOCTOSTEIbHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI R [ . | KoMIIeTeHIUH
o & padoThI TIPOMEKYTOYHOH
na6. | mpakt. | £ &
Tlex. : 1 2'¢ aTTecTaluy
3aH. | 3aH. [ QO &
1. OOmwme cBenenus o (Qusuka
TOPHBIX IOPOJT
CaMocrosTensHoe
n3ydeHue .
1.1 HUcropus pazBuTus GU3HKH . VYcTHBIHA ompoc
puA p ¢ 0,1 10 yueOHO U p OIIK-5.1
TOPHBIX IOPOJI. N (cobecenoBanue)
Hay4IHOH
4 JIUTEPATYPhI
CaMmocrosTensHoe
12 HM3YICHHE VcTHBIN ornpoc
MunepanbHO-nIeTporpaduyeckue 0,1 10 yueOHOi u p OIIK-5.1
N (cobecenoBanue)
OCHOBBI (DM3UKHU TOPHBIX MOPOJT Hay9IHOH
JIUTEPATYPhI
HWroro no pazneny 0,2 20
2. DU3UKO-TEXHOIOTMUECKHE
napaMeTpbl TOPHBIX NOPOJT
3amura
Tonroroka x s1abopaTopHOi
2.1 MexaHuueckue CBOIicTBa U 1a60paTOpHO- paTop OIIK-5.1,
MIPOIIECCHI B TOPHBIX MOPOJax 06 | /1K 15 MIPaKTUIECKOM padorsL, OIIK-5.2
pott P PO P y KonTponsnas ’
3aHATHIO
pabota Nel.
3amura
Toarorosia k 71200 ];ITO HOM
2.2 AxycTtuyeckue CBOWCTBa U 01 10 nmabopatopHo- p:60T5 OIIK-5.1,
MIPOLIECCHI B TOPHBIX MOPOAAX ' MPaKTUYECKOM ) OIIK-5.2
pott p poa p y KonrtponbHas
3aHATHIO
pabota Nel.
arura
Toprotosia x I a?(TIIfIIqCCKOﬁ
2.3 TemnoBble cBoiicTBA U nabopaTopHo- p OIIK-5.1,
MPOIIECCH! B TOPHBIX MOPOJAx 4101 Vi 10 MIPaKTUYECKOMY paooTL. OIIK-5.2
p KonrtponbHas '
3aHATHIO
pabota Nel.
3amuTa
Toprotoska x MPAKTHYECKOM
2.4 DnexTpHYecKHe CBOHCTBA U 01 10 1ab0paTOpHO- ppa60TBI OIIK-5.1,
MIPOILIECCHI B TOPHBIX MTOPOAAX ' MPaKTHUECKOM ) OIIK-5.2
pon P e p y KonTponbhas
3aHATHIO
pabota Nel.
3amuTa
IToaroroBka k Ha60PATODHOI
2.5 MarHuTHble CBOiicTBA U nabopaTopHo- paTop OIIK-5.1,
MIPOLIECCHI B TOPHBIX MTOPOAAX 0.1 10,411 14,7 MPaKTHYECKOM paGoTLL OIIK-5.2
pon P e p y KonTponphas '
3aHSITHUIO
pabota Nel.




IToxgroroBka k

3amura

o MPAKTHYECKOMN
2.6 PagnanuoHHBIE CBOWCTBa 01 10 Tab0paTopHO- AGOTHI OIK-5.1
TOPHBIX TOPOJI ! MPAKTUYECKOMY Koi Tponbﬁaﬂ '
SAVITHIO pabota Nel.
HUroro no pazaeny 1,1 | 1/11 |2/1,41] 69,7
3. dusmyeckue MPOLECCH TOPHOTO
POU3BOJICTBA
3amura
IToxroroBka k naGopaopHoii
3.1 I'opHo-TexHONMOTNUECKHE 05 1 10 nabopaTopHo- AGOTEL OIIK-5.1,
XapaKTEePUCTHKH TOPHBIX TOPOT ' MPAKTHIECKOMY Koi Tponbﬁaﬂ OIIK-5.2
SAIITHIO pabota Ne2.
3.2  TIlpomecchl  MOJyYeHUS IMoxroroBka . ai?y[:llgcakoﬁ
uHopmMaMu O  CBOIcTBax, 01 10 1a60paTOpHO- p AGOTEI OIIK-5.1,
COCTaBe M COCTOSTHUM MacCHBOB ! MPAaKTUYECKOMY Koi T onbﬁaﬂ OIIK-5.2
TOPHBIX IOPOJT 3aHSITHUIO pa60r;a No2
ITogroroBka k
3.3 . Dusnxo-uexammieckue nabopatopHo- KonrtponbHas OIIK-5.1,
CBOWCTBa MaccHBa u 0,1 2 15
MIPaKTUYECKOMY pabota Ne2. OIIK-5.2
Pa3pBIXJIIEHHBIX TOPHBIX MOPOJT
3aHSTHUIO
Hroro no pazneny 0,7 1 2 35
Hroro 3a cemectp 2 |2/11 |4/1,411|124,7 9K3aMEH
Hroro no pucnumnnuae 2 | 2/11 |4/1,4111124,7 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJOTUH B TMPENoAaBaHUU JUCHUIUIMHBI «®DU3MKAa TOPHBIX IOPOJI»
UCIOJIB3YIOTCS TPAJAULIMOHHAS TEXHOJIOTHS U TEXHOJIOTHUS MPOOIEMHOI0 O0YUeHHUSL.

[lepenaya HEOOXOMUMBIX TEOPETUYSCKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
NpEeACTABICHU 1o Kypcy «Pu3MKa TOPHBIX MOpPOA» MPOUCXOJUT C HCIOIb30BAHHEM
MYJIbTUMEIUIHOTO 000PY10BAHHUS.

Jlexkuuu NOpOXOAAT B TpaauMUMOHHOM ¢opme, B Qopme nexkuui-uHbopMmaus,
JEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTallMid W TPOOJNEeMHBIX JeKiui. TeopeTmueckuit
MaTepuan HU3J0KEHHBIH M OOBSICHEHHBIN CTyJEHTaM Ha JEKIUAX-UH(OPMAIUAX, MOJJICKUT
CaMOCTOSITEILHOMY OCMBICIICHUIO U 3alIOMHUHAHUI0. TeopeTHIecKuii MaTepuan Ha MpoOJIeMHBIX
JIEKIUSAX SIBJISIETCS PE3yIbTATOM YCBOEHUS MOJTy4eHHOM HH(OPMALIUK TOCPEICTBOM MOCTAaHOBKHU
poOJIEMHOTO BOMPOCa U MOUCKA IMyTeH ero peuieHus. Ha JIeKIusx — KOHCYJIbTalMsIX U3JI0KEHUE
HOBOT'O MaTepuaja COIPOBOKIAETCS MOCTAHOBKOM BOIIPOCOB U JIMCKYCCHUEH B IIOUCKAX OTBETOB
Ha 3TH BOMPOCHI.

[Ipn mnpoBeneHWHM NPAKTHUECKUX 3aHSATHI HCIONB3YIOTCS paboTa B KOMaHAe U
TPaJULIMOHHBIN CEMUHAP.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JTOMAIIHUX
3aJJaHUI ¥ TOKJIAIOB JUISl IPAKTUYECKUX 3aHATUI PU MOATOTOBKE K UTOTOBOW aTTECTALUU.

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

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. llIsenoB, U.M. ®usnka ropHslx MOpoJ: MEXaHMUYECKHE CBOICTBAa TOPHBIX MOPOJ :
yuebnoe mocoome / .M. IllBemoB. — Mocksa : MUCHUC, 2019. — 122 ¢. — ISBN
978-5-907061-27-9. — Tekcrt : 31eKTpOHHBIH // DneKTpoHHO-OMOIMoTeuHast cucteMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/116928 (nara obpamenus: 31.10.2019). — Pexum
JIOCTYTA: JUI aBTO-PHU3. OJIb30BATEEH.

2. T'ongapos, C.A. ®uznka ropHbIX IOPOJ : pru3nyeckue sBiIeHus U 3Q(EKTH B MpaKTHKE
TOPHOTO MPOHM3BOJCTBA [DNeKTpOHHBIN pecypc] : ydebHoe mocobue / C.A. T'onuapos, I1.H.
[Ta-menkoB, A.B. IInmotHukoBa. — DnekTpoH. man. — Mocksa : MUCHUC, 2016. — 27 c. —
Pexxum nocrtyna: https://e.lanbook.com/book/93655. — 3aru. ¢ akpaHa.

3. Snuenko, I.A. ®usuka ropHsIXx mopos. IIIOTHOCTHBIE CBOWCTBA TOPHBIX MOPOJ H
(akTopsl, UX onpeaessone | yaeoHoe nocooue / I'.A. SInyenko. — Mocksa : MUCHC, 2019.
— 142 c¢. — ISBN 978-5-906953-86-5. — Tekcr : oanekrponnbiii // Jlanb
ANIEKTPOHHO-OMOMMoTeunass cu-ctema. — 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 ()U3UKU TOPHBIX MOPOJ, FTEOMEXAaHUKU U
yIpaBiieHUs cocTostHueM MaccuBa. — M.: MITY, 2004. —120 c.

2. HoBuk I'.1., PxxeBckuit B.B. OcHOBBI pu3uku ropHbIx nopoa. — M.: KHmkHBIH 10M
"JINBPOKOM", 2010. — 360 c.

3. l'onuapos, C.A. ®U3UKO-TEXHUYIECKHE OCHOBBI pECYpPCOCOEpEKEHHS TIPH



pa3pyllieHHH TOPHBIX TOPOJ [DNeKTpoHHBIH pecypc] : yueOHoe mocobue / C.A. T'oHuapoB. —
OnekTpoH. naH. — MockBa : lopnas knawmra, 2007. — 211 c¢. — Pexum nocryma:
https://e.lanbook.com/book/3282. — 3ari. ¢ sxpana

B) MeTonuyeckue ykazaHus:

1. VrompaukoB B.K., VYrompaukoB H.B., Cumonor II.C. ®usuka ropHbBIX IOPOJI.
JlabopaTopHEIil MPaKTUKYM IO OAHOMMEHHOW quciumuinHe cnenuansHoctu 130408, 130403, U1,
Y2. Maruuroropck: 'OY BIIO «MI'TY um. I'.11. Hocosay, 2009.

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

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

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieyeHue

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

7Zip cB000IHO pacnpoctpansemoe [10 OECCPOYHO

FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpoyHO
MathCAD v.15

Education J-1662-13 or 22.11.2013 OeccpovHO
University Edition

IIpodeccnonanbubie 0a3bl JaHHBIX M HH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

HasBanue Kypca Cchlika
denepanbHOE rocyIapCTBEHHOE Or0KETHOE
yupexnenne «DenepanbHbiii MHCTUTYT npoMbinuiendoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH
WNudopmanmonnas cucrema - ExuHOe OKHO jqocTyma K
HHOOPMAITMOHHEIM PeCcypcaMm

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

IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

HannonaneHas nH(OPMaLIMOHHO-aHAIUTHYECKast URL:

cucremMa — Poccuiickuii MHAEKC HaydHOTO LIUTUPOBAHMUS h AT - .
ttps://elibrary.ru/project_risc.as

(PHIHL) b y-Tuproject risc.asp

DrekTpoHHas 0a3za nmepuoanveckux u3maanuii East View
Information Services, OO0 «MBUC»
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



Y4eOHbIe ayTUTOPUH JUISI TPOBEACHHUSI 3aHATUIN JIEKIIMOHHOTO THIIA:
MynbsTuMeANIHbBIE CPEeICTBA XPAaHEHUS, IEpeayuu U MpeACTaBlIeHUs UHPOpMaLUK

VY4ebHble ayUTOPUN Il IPOBEACHUS JIAOOPATOPHBIX 3aHATHIM:

JIaGopaTopHble YCTAaHOBKH, M3MEPUTEIbHBIC TPUOOPHI IS BBITOJHEHHS JIA0OPATOPHBIX
pabor:

— MamuHbl yHUBEpCalbHbIE UCIIBITATENIBHBIC HA PACTSDKEHUE, CKATUE, CPE3.

— ITpuGopsl 111 U3MEPEHHsI aKyCTUUECKUX U MarHUTHBIX XapaKTEPUCTHUK.

— HcnpiTarenbHble KOIpPBI, CUTa, 00BEMOMEpPBI ISl ONPEAEIICHUsI TOPHOTEXHUYECKHUX
XapaKTEPUCTHK.

— DJIEKTPOHHBIE BECHI.

— [Ieun Tepmuueckue.

VY4eOHble ayAMTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJbTAlUi, TEKYIEro KOHTPOJS U IPOMEXYTOUYHOM arrectauuu: Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaAH

[TomerteH s U151 CAMOCTOSITENBHO pabOThI 00YYAIOIHXCS:
[Mepconanbhbie KoMITbIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ TOCTYIIOM
B DJICKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCUTETA

[Tomemenune mia  XpaHeHHsT ©  NPOPUIAKTUYECKOTO OOCIYy)KMBaHUS y4€OHOTO
00opynoBaHUs:

Crennaxku i XpaHeHHs Yy4eOHO-HArJISIAHBIX TOCOOMH W yueOHO-METOIUYECKON
JIOKYMEHTAIUH.



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

[To mucunmnmnne «®uU3uKa rOpHBIX MOPOI» MPEIYCMOTPEHA ayIMTOPHASL U BHEAYAUTOPHAS
caMocCTosTeNIbHAs paboTa 00ydJaroIMXCsl.
CamocrosiTenbHas padota 00yJaromuxcs MpeaycMaTpuBaeT:

IpopabOTKy JIEKIIMOHHOTO MaTepHaia, M3y4eHUe U KOHCIIEKTUPOBAHUE IOIIOJIHUTEIBHOTO
MaTepuaia 1o Kax1a0i TeMe JCKINOHHbBIX 3aHATHH;

HNOJATOTOBKY K JIa0OpPaTOpHBIM M MPAKTUYECKUM 3aHATUSAM: H3ydeHHE Yy4eOHOU u
HOPMAaTUBHO-CIIPAaBOYHOM  JIUTEpPATypbl, KOHCIEKTOB  JIEKIIMH, MOATOTOBKa K
BBINOJIHEHUIO JJAOOPAaTOPHBIX U MPAKTHYECKUX PadoT.

IlepedyeHb J1a00PATOPHBIX U MPAKTUYECKUX PadOT:

ook wndE

Onpenenenne 00bEMHOM MacChl TOPHBIX MOPOJT Ha 00pa3Iax MpaBUIbHON (OPMBI
Onpenenenne 00bEMHOM Macchl TOPHBIX MOPOJT THAPOCTATHUECKUM B3BEIIMBAHUEM
Omnpenenenne yaenbHOW MacChl TOPHBIX MTOPOJ TUKHOMETPOM

Onpeznenenue yaenbHOW Macchl TOPHBIX MTOPOJ 10 00bEMY BBITECHEHHOH JKUAKOCTH
Omnpenenenne npeneia NPOYHOCTH TOPHBIX MTOPOJ IIPH CHKATHU 3KCIIPECC METOI0M
Onpeznenenue npezena NPOYHOCTH FOPHBIX HOPOJ IIPH CKATUU HAa 00pa3Lax NpaBUIIbHON
(bopMbI

Onpeznenenue npezena NPOYHOCTH FOPHBIX TOPOJ TP PACTKEHUN

[TocTpoenne nacmopra NPOYHOCTH TOPHBIX TTOPO/]

Knaccudukarum ropHsIX TOPOJI IO TOPHO-TEXHOJIOTHYECKUM MapaMeTpam

. Onpenenenye KpenocTy TOPHbIX MOPOL

. Onpenenenue 1poOMMOCTH FOPHBIX IOPO

. Onpenenenre akyCTUUECKUX M YIPYTUX [TapaMeTPOB TOPHBIX TOPOJ
. McciienoBanyrie MarHUTHBIX CBOMCTB TOPHBIX MTOPOJL



KonTpouabsnas padora Nel

Bapuanr 1
[TpenmMeT Gpu3UKH TOPHBIX TTOPOJT
2. IlmoTHOCTHBIE CBOMCTBA TOPHBIX MOPO/T

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

Bapuant 3
1. Munepasl
2. Ilnactuyeckue CBOWCTBA TOPHBIX TOPOL

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

Bapuanr 5
1. TpemuHOBaTOCTh TOPHBIX MOPOA
2. Peosornueckue cBoicTBa FOPHBIX OPOJT

Bapuant 6
1. MeToap! pu3HMKN TOPHBIX TTOPOJT
2. ITaciopT MPOYHOCTH TOPHBIX MTOPOJT

Bapuant 7
1. Pa3aens! GU3MKU TOPHBIX MOPOJ
2. Hanpspkenus B mopojax

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

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

Bapuant 10
1. Knaccudukanus GpuU3NKO-TEXHUYECKUX CBOWCTB TOPHBIX MOPOJ
2. dedbopmaruu B mopoax

KonTpoubnas pa6ora Ne2

Bapuanr 1

1. MuHepassl ¥ TOpHBIE OPOJBI UX CTPOEHUE U COCTaB.

2. MexaHuuecKkue cBoicTBa 00pa3ioB ropHBIX mopoJ1. O0Ire MOI0KEeHuUS.
3. XpynKOCTh ¥ TUIACTUHYHOCTH OPOJ.

4. TepMuueckne HaPSKEHUS B TOPHBIX MOPOJAX.

Bapuanr 2
1. l'opHble mOpoabI KaK 00BEKT pa3padoTku. Maccus. ['opHas macca. Obpaserr.



2. IInmoTHOCTHBIE CBOMCTBA MOPO/I.
3. TBepaoCTh TOPHBIX MOPO/I.
4. MarautHble CBOWCTBa 00pa3I[0B TOPHBIX TOPO/I.

Bapuant 3

1. Knaccudukanus ropHO-TEXHOJIOTHYECKUX CBOMCTB OPO/I.
2. Hanpsikenus 1 1eopManny B IOpoaax.

3. Bsa3zkocTb, IpoOUMOCTh 1 a0pa3uBHOCTD MTOPOJI.

4. PammanimoHHbBIE CBOMCTBA 0OPA3I[0B TOPHBIX TTOPO/I.

Bapuant 4

1. ba3zoBble PU3NKO-TEXHUYECKHE ITApaAMETPhI IIOPOI.
2. Yopyrue cBoiicTBa opoJ.

3. I30TpOIHOCTh ¥ @HU30TPOITHOCTh TOPHBIX MTOPO/I.
4. Yopyrue koie0aHust B MACCHBAaX TOPHBIX IMTOPO/I.

Bapuanr 5

1. BiustHue MUHEpaJIBHOT'O COCTaBa U CTPOCHHUSI IIOPOJT HA UX CBOMCTRBA.
2. [Inactuyeckue U peolornyecKrue CBOMCTBA MOPO.

3. XKuakoctu u ra3sl B IOpoJiax.

4. ®U3UKO-TEeXHUYECKUE TapaMeTPhl TOPHBIX TOPOJ B MaCCHUBE.

Bapuant 6

1. ®usnueckue npouecchl B rOpHbIX HOpoJax

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

4. CTpoeHue, cOCTaB U COCTOSTHUE Pa3phIXJIEHHBIX TOPHBIX MOPOJ

Bapuant 7

1. Bo3aeiicTBue BHELIHUX MOJIEH 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 Mosienu Ae(GopMUPOBaHUS Te.

2. BiusiHre MHHEPAIbHOTO COCTaBa M CTPOEHUS TOPOJI Ha UX MPOYHOCTD.
3. TeronpoBOJHOCT U TEMIIEPATYPOIIPOBOIHOCTD OPO]

4. TpeuHOBaTOCTh TOPHBIX MTOPOT

Bapuant 9

1. TBepaOCTH TOPHBIX IOPOJ U MUHEPAJIOB.

2. Axyctudeckne CBOMCTBa 00pa3I[0B FTOPHBIX OPOJ.
3. TemnoeMKOCTh OPOA.

4. O0mmue cBeeHUS O B3aMMOCBSI3H CBOMCTB TIOPO/I.

Bapmuant 10

1. Kimaccudukamnus mopoa 1mo Gpu3n4ecKuM CBOHCTBAM.
2. Kpenoctb ropHsIx NOpoJ.

3. TemioBoe pacuvpeHue.

4. CpoiicTBa MOpoJ KaK UICTOUHUKU UH(OpMAIIH.



Bapmuanr 11.

1. BausiHMe BHEIIHUX MOJIEH HA TETUIOBBIE U 3JIEKTPOMArHUTHBIE CBOMCTBA MOPO/I.
2. Knaccudukanus poIXJIbIX TOPO/I.

3. TermoBoi peXKUM MIAXT U PYTHUKOB.

4. Bausinue yBIa)XKHEHHS HA TOPHBIE TTOPOJIBL.

Bapuant 12

1. ®U3KUKO-TEXHUYECKUE TapaMETPhl Pa3pPBIXJICHHBIX MTOPOJI.
2. DNeKTpOIPOBOJHOCTb TOPHBIX ITOPOJ.

3. CtpoeHue, coCTaB ¥ COCTOSIHUE MOPOJIHBIX MAaCCHUBOB.

4. OnpeneneHue U KOHTPOJIb COCTaBa MOJE3HBIX UCKOMAEMBbIX.



IMpuiio:xkenne 2 - OueHoYHbIE CPEICTBA AJIA NPOBEAEHUS MPOMEKYTOUYHOM ATTECTAIUN

Kon
WHIUKATOpa

Nupukarop OOCTUKEHHS
KOMIIETEHIINH

OneHouHble CpesCTBA

Koxa u conepskanue KoMIeTEeHITUN
OIIK-5: CriocoGeH mpuMeHSATh METObI aHATIN3a, 3HAHUS 3aKOHOMEPHOCTEH TTOBEACHHUS,
YIIPaBJICHUS CBOMCTBAMHU FOPHBIX ITOPOJT U COCTOSIHHEM MacCHBa B IIpoIieccax JOOBIYH H
nepepadOTKH MOJIE3HBIX HCKOMAEMBIX, a TAKXKE MPU CTPOUTEIBCTBE M SKCIUTyaTaIluy MOI3€MHBIX

00BEKTOB

OIIK-5.1

AHanuzupyer
¢dusuKo-reorpapuUecKue,
MIPUPOTHO-TEOJIOTHIECKHUE,
WHKCHEPHO-TCOJIOTHICCKHE
Y THPOTEOJIOTUUECKHE
YCIIOBUS, BIUSIOIINAC HA
COCTOSIHME€ MacCHBa
TOPHBIX TIOPOJT

[IpumMepHBI€ BONIPOCHI TECTUPOBAHUS:

1. K okucnam otHocsarcs?

[Tuput

dnroopur

I'emaTut

MyckoBuT

2. K cynbdunam oTHOCAT?

XalIbKO3UH

Kynput

Tlanut

CuiibBUH

3. HazoBuTte pa3mep 3epHa CpeIHE3EPHUCTON
CTPYKTYpBI?

Ho 0,1 mm

Ho 0,2 mMm

o 0,25 Mmm

Ho 0,5 mMm

4. HazoBute pa3Mep 3epHa B MEITKO3EPHUCTON
CTpyKType?

3epHa pa3IuYUMBI JIUIIb TIPU YBEITUYECHUN

Ho 0,1 mm

o 0,2 mm

o 0,25 mm

5. ITops! BenuunHOO 50 MKM OTHOCSATCS?
CyOkanuispHbie

Kanunspasie

CBepxkanuisipHble

6. CpenHre MUHEPATTBl UMEIOT TUIOTHOCTH?
2000-3000 kr/m*

2500-3000 xr/m>

2000-4000 kr/m*

2500-4000 xr/m>

7. PaccrosiHue Mexay TpelMHaMHA BTOPOTO MOPSAKa
Kosebnercs?

108-10° m

10°-102 M

104-101 M

101-10° m

8. MakcumanbHasi THTPOCKOIMUYHOCTb 3TO?
CrocoOHOCTh TOPHOM TTOPOBI TOKPHIBATHCS
MJIEHKOM KUIKOCTH

Haubonpiiee kon4yecTBO BiIaru, KOTOPOe CrocoOHa
aJicopOMpoBaTh HA CBOEH MOBEPXHOCTU TOPHAS
rnopojaa




KonndecTBo BOBI, yAEpKUBAEMOU CHUIIaMU
MOJIEKYJISIPHOTO MIPUTSKEHUS

9. CriocoOHOCTH MOPOABI MPOMYCKATh CKBO3b ce0s
KHUJKOCTHU?

[IponumaemocThb

Bonoornaua

dunbTpanus

OObeMHast BIaroeMKOCTh

10. Hanpsikennem Ha3bIBarOT?

[ToBepxHOCTHASI MJIOTHOCTh BHYTPEHHUX CHII
MaxkcuManbHasi KpUTUYEeCKasi HarpysKa

Cuna nelicTByroI1as B HAIIpaBJIEHUU JBYX OCel
11. HazoBuTe mipeiesnbl u3MEeHEeHHs KO3 UIIMEeHTA
Ilyaccona.

0-1

0,1-0,7

0,2-0,6

0-0,5

12. Moaynem FOnra Ha3biBatoT

Koaddunment nponopirioHanbHOCTH MEKTY
HOPMAaJIbHBIM HAIPSKEHUEM U COOTBETCTBYIOIICH
MIPOJONILHON yrpyToil nedopmanuei.
KoaddunmeHT mponopirioHaTbHOCTH MEXKTY
OTHOCHUTEIIbHO MPOJIOJILHON M OTHOCUTEIBHON
MOTIEPEeYHON YIpyToii nedopmanueii.
[Toctenennslil poct AedopMauu Npu NOCTOSHHOM
HaIpsHKEHUU

13. KoapuuueHT nponoprroHaIbHOCTH MEXKIY
KacaTeJIbHbIM HaIPSHKEHWEM U COOTBETCTBYIOIIECH
nedopmarueir?

Monyne FOnra

Moayns casura

Koadpdunuent Ilyaccona

Monynb nedopmaruu

14. Peonoruyeckas MOJENb YIIPYro-BA3KOW cpeibl?
Teno Maxkcsemnna

Teno I'yka

Teno bunrama-I1IBegoBa

Teno KenbsBuna-doiirra

15. Penakcanus HanpsKeHUM 3107

SIBnenne oOpaTHOE MOI3YyUECTH

[IpouHOCTH MOPOJ, COOTBETCTBYIOIIAS TOW I MHOM
JUTUTEIIBHOCTH BO3JICUCTBUS HATPY3KHU

SIBNeHME MOCTETIEHHOTO pocTa AedopMaruit

16. YapTpa3ByKOBBIE BOJIHBI UMEIOT YaCTOTY?

Ho 20T

20-20000 I'a

bonee 20000 I'n

Bonee 10%° I'ny

17. IIpou3sBeieHre MIOTHOCTU MOPOJIBI HA CKOPOCTh
MIPOJOJILHOM  BOJIHBI B HEHl 3T0?

Koaddunment 3atyxanus

Jlo6poTHOCTH




JlekpeMeHT 3aTyXxaHus

AKycTHY€eCKast JKECTKOCTb

18. Tun TenI0npoOBOIHOCTH, IPU KOTOPOM
npoucxouT nuddy3us cpenHeil KUHETHIeCKOn
sHepruun?

DneKTpoHHAas

HNonnas

DoHOHHAaA

19. K penakcaiinoHHOM NOJISIpU3alMK OTHOCST?
JumnonpHas

MakpocTpyKTypHas

HNonnas

DJIEKTpOHHAs

20. BennuuHa 1 HanpaBlieHUE JEHCTBUS MarHUTHBIX
CWJI B BaKyyMe Ha €IMHUIly MarHUTHON Macchl 3T0?
Nuanyknus

MarsuTHas NpOHUIIAEMOCTb

MarnuTHas BOCIIPUUMYUBOCTh

HanpsixeHHOCTB

21. I1o Benu4MHE 3JEKTPONPOBOIHOCTH OPOAbI
OBIBAtOT?

Jnsnextpuku

JnamarneTuku

ITapamaraeTvnku

DNEeKTPONPOBOANMbIE

22. CraTndeckasi TBEpAOCTb INTACTUYHBIX TOPOL
OIpeAesaeTcss METOA0M?

Pokseinna

[Iopa

bapona

[Hperinepa

23. CKOJIBKO yAapOB JOIYCKAETCs TP ONPEACIICHUN
Kod(purmenTa KpernocT: B Cocooe ToTIeHus?
5-10

1-20

10-15

3-15

24. Kakoe cpeqiHee pacCTOSIHUE MEXAY TPEIIMHAMH
B CPEIHETPEIIMHOBATHIX MTOPOIax?

0,3-0,5 m

0,5-0,75 m

0,5-1m

1-1,5™m

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

[TonepeuHsIx BOJIH

Boun Penes

Boun JlsiBa

26. Eqununeit yiensHOTro BOJIHOBOTO
COTIPOTHUBIICHUS HA3BIBAOT?

Axyctrnueckuit Om

AKYCTUYECKUN NMIIETaHC




AKYCTUYECKUN TEKPEMEHT

JloGpoTHOCTH

27. Otnomenue D/ Ha3pIBatOT
JIlexpeMeHTOM 3aTyxaHus

Koaddurment MmexaHu4ecKux moTephb
AKYCTHUYECKHI UMITEJaHC

BonHoBoe conpoTuBieHue

28. K ToueuHbIM fedekTaM B KpHCTAIaX OTHOCAT
Bakauncun

BunTOBBIE TUCIOKAINHT

KpaeBbie qucnokanuu

ATOMBI BHEJPECHUS

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

[Ipsimas, mapaienbHas ocH abCIuce
[Ipsimas, BeIXOAAIIAs U3 HaYaIa KOOPAUHAT
I'unepbona

[Tapabomna

30. Moayns FOnra usmepsiercs?

ITa

H

Kre/cm?

31. 3HaueHHne OTHOLIEHHSI CKOPOCTH 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 He3HaUYUTeIbHA?
[Imactuunble

Xpynkue

Yupyro-xpynkue

33. Kakue nopo0006pa3yromiiue MUHEpaIbl
3aHUMAOT 12% BEpXHEHN YacTh 3eMHOU KOPBI?
[ToneBbie mmartsl

Kgapng

AMpuboBI

Cronbl

34. CriocoGHOCT OPO/JT COMTPOTUBISATHCS
JUCTIEPIrUPOBAHUIO TI0 BO3JEHCTBUEM
JTMHAMUYECKOU Harpy3ku?

JpobumocTh

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 eIMHHALIA H3MEPEHUS




PaauOaKTUBHOCTH ONpenensieTcs?

PaBna uncny pacnanarommuxcs B 1¢ atomoB B It
panus

CooTBeTCTBYET paiMOAKTUBHOCTH 1T 1Opoapbl,
natommero 108 pacnanoB B 1c

PaBHa rpaMM-3KBHBaJIEHTY ypaHa Ha 1T opoabl
37. KoadhpumueHT KpenocTr u3MEeHseTCs1?

0,3-10

0,3-15

0,3-20

0,3-25

38. Ilo ApoOUMOCTH TOPHBIC TOPOJIBI ACTATCS HA?
4 xnacca

5 KJ1accoB

6 K1accoB

7 KnaccoB

39. Metona JlroaBura 3axkirouaercs?
Onpenenenue npenesia NPOYHOCTH FOPHBIX MOPOJ
IIPU pacTsLDKEHUE METOJIOM pacKalblBaHUs IIACTUH
Omnpeaenenue npezena NpoYHOCTH TOPHBIX MTOPO
IIPU pacTsLDKEHHUE METOJIOM pa3aBivBaHUs
LUAJTUHIpA

Onpenenenue npenesia NPOYHOCTH FOPHBIX MOPOJ
MIPU PACTSHKEHUE METOJIOM COOCHBIX ITyaHCOHOB
Onpenenenue npejena NpoYHOCTU TOPHBIX MTOPOL
MIPH pacTsHKEHHE METOIOM u3ruba 6anku

40. Kputepuit npounoctu Mapuorra?

Kputepuit HanGonbIIUX yIINHEHUN

Kpurepuii Haubonpmnx KacaTeabHbIX
HAIMPSKEHUN

Kpurepuii HanboabIINX HOPMAJIbHBIX HAIPSKEHUI
OHepreTuuecKuil KpUTEPU

OIIK-5.2

O1eHnUBaET U
MIPOTHO3HPYET
reoMexaHn4eCcKHue
MIPOIIECCHI B ITPOIIECCE
CTPOUTEIILCTBE U
AKCIUTyaTaIuH T10I36MHBIX
00BEKTOB

Bormnpocsl Ha sk3ameH

AKycTHUYECKHE CBOMCTBA 00pa3IIOB TOPHBIX MOPO/I.
bazoBble pu3NKO-TEXHUYECKUE TTapaMeTPhI IOPOI.
Bausnaue BHeIIHUX ITOJIeH Ha TEILIOBBIC U
AJIEKTPOMArHUTHHIE CBOMCTBA TTOPO/I.

Bnusinue MuHEpalbHOTO COCTaBa U CTPOCHUS IOPOJL
Ha UX TPOYHOCTb.

Bnusinue MuHEpalbHOTO COCTaBa U CTPOEHHUSI TOPOJT
Ha UX CBOMCTBA.

Bnusinue cocraBa v cTpoeHUst OPOJ HA UX YIIPYTHe
CBOICTBA.

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

Bszkocth, poOuMOCTh M aOpa3suBHOCTH TTOPOI.
I'opHbIe IOpoIBI Kak 00BEKT pa3padboTku. Maccus.
I'opnas macca. Obpaszer.

Kunkoctu v ra3el B IOpoaax.

N30TponHOCTh ¥ aHU30TPOITHOCTH TOPHBIX TTOPOJI.
Krnaccudukanus ropHO-TEXHOIOTHYECKUX CBOWCTB
OpOJ.




Knaccudukamnus mopoa no Gpu3H4ecKiuM CBOWCTBAM.
Knaccugukanus pbIxjibx TOpos.

Kpenocts ropubix nopoz.

MarnuTHbIe CBOMCTBA 00Pa31l0B TOPHBIX MOPO/I.
Mexanunueckue Mozienu 1eOpMUPOBAHUS TEN.
MexaHnuecKkre CBOMCTBa 00pa3IoB TOPHBIX MTOPOI.
OO01IHE TOJIOKEHHUS.

MuHepaisl U TOpHbIE IOPOJbI UX CTPOCHUE U
COCTaB.

Hanpsoxenus u nedopmanuu B mopoaax.

OO6mue cBeieHHs O B3aUMOCBSI3U CBOMCTB MOPO/I.
OmnpeneneHre U KOHTPOJIb COCTaBa MOJIE3HBIX
HCKOIIAEMBbIX.

[lepemenienue KUIKOCTEN U ra30B B IOPOJAX.
[InacTuyeckre U peoJoruuecKre CBOMCTBa MOPO.
[l1oTHOCTHBIE CBOMCTBA MOPOI.

[Tonsipu3zanus rOpHBIX OPOJT

[IpouHocTh 00pa3110B TOPHBIX HOPOI.
Panuannonnbie cBoicTBa 00pa31oB TOPHBIX MTOPO/I.
PacnipocTpanenue v HaKOIUIEHHE TEILIa B TOPOJAX.
CaoiicTBa OO/ KaK MCTOUHUKH UH(OpMALIUH.
Crpoenue, cocTaB U COCTOSTHUE TOPOIHBIX
MaCCHBOB.

CrpoeHue, cocTaB U COCTOSIHUE PA3PBIXJICHHBIX
TOPHBIX OPOJ

TBepAOCTh TOPHBIX MOPOJI U MUHEPAJIOB.
TBepAOCTh TOPHBIX MOPOI.

TeruoBoe paciupeHue.

TennoBol pexXuM IIAXT U PYAHUKOB.
TernmoeMKoCTh TOPOLI.

TennonpoBoIHOCTH U TEMIEPATYPONIPOBOIHOCTD
IOPOJ

TepMuueckue HanpsKEHUs! B TOPHBIX MOPOAAX.
TpemuHoBaTOCTh TOPHBIX OPOJ

VYnupyrue koneOaHusi B MacCUBaxX FOPHBIX MOPO/I.
VYipyrue cBoHCTBa MOPOLI.

OU3NKO-TEXHUYECKHUE ITapaMeTPhl TOPHBIX TOPOJI B
MacCHBE.

OU3NKO-TEXHUYECKUE ITapaMETPhl Pa3pbIXJIEHHBIX
MIOPOJ.

du3nyecKkue NpoIecchl B TOPHBIX MOPOIaX
XpYIKOCTh ¥ INIACTUYHOCTD ITOPOJ,.
DIEeKTPONPOBOIHOCTh TOPHBIX MOPOJ.

0) Ilopsinok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/IN U KPUTEPHH
OLICHMBAHUSA:

IIpomexxyTouHass arrecrauus MO AUCUMIUIMHE «DU3MKa TOPHBIX IOPOA» BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOEHUS 00yUaIOLUMUCS 3HAHUH, U




MPAKTUYECKHE 3aJaHMsl, BBIIBISIIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW W BIAJICHUH,
MIPOBOJIUTCS B popMe IK3aMeHa.

DK3aMeH 10 JaHHOW TUCIUILIMHE TPOBOJUTCS B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Ouietam, KaX/Iblil U3 KOTOPBIX BKIIIOYAET 3 TEOPETHUECKHUX BOMpOca.

IMoka3aTe/u U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aisioB) — 00yYaronuiicss IEMOHCTPUPYET BBHICOKHI YPOBEHb
c()OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOoe 3HaHUE
yueOHOro Marepuasga, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOydJaroniuics IEMOHCTPUPYET CPEIHUNM YPOBEHB
c(OPMUPOBAHHOCTH KOMIICTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUS [IPH aHAJTUTUYECKUX ONEpallUsiX, IEPeHOCce
3HAHWI U YMEHU HA HOBBIC, HECTAH/IAPTHBIC CUTYAI[UH.

— Ha OIICHKY «YyJIOBJIETBOPHUTEJbHO» (3 Oamia) — oOydYaromIMiics IEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIHI: B XO0JI¢ KOHTPOJBHBIX MEPOMPHUATHI
JOMYCKAlOTCA OIIMOKM, TPOSBISETCS OTCYTCTBHE OTACTIbHBIX 3HAHUM, YMEHHUI, HAaBBIKOB,
O0OyJaIOIIUICSA HWCIBITHIBAET 3HAYUTEIBHBIC 3aTPYAHCHHS] TPHU OINEPHPOBAHWM 3HAHUSMHU U
YMEHHSIMH TIPU UX MIEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaiia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.



