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1. Ilean ocBoenns quCHIMILIMHDI

Henamu ocBoeHUs MUCUMIUIMHBI «DHU3MKa TOPHBIX IOPOI» SIBISETCA: Pa3BUTHE Y
CTYZICHTOB JINYHOCTHBIX KA4eCTB, a TaKXke (POPMHUPOBAHHE MPOPECCHOHATIBHBIX KOMIETEHIIUI
B cootBeTcTBHH ¢ TpeboBanmsiMu PI'OC BOno cnennansuoctu 21.05.04 I'oproe aerno.

2. MecTo JUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMBbl NOATOTOBKH
cIenuaIucTa

Juctumnna «®u3nka TOpHBIX IMOPOJ» BXOAUT B 0a30Byr0 YacTh Ojoka |
00pa30BaTeNbHOI IPOrpaMMBl.

JInt  wm3ydeHus ~ TUCHMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHUS, BIAJCHUS),
c(OpMHUPOBAHHBIC B PE3yJIbTaTe U3YYCHHSI MaTEMAaTUKH, (PU3UKHU, TCOJIOTHH.

3HaHWE W YMEHUS CTYICHTOB, IOJIy4CHHBIC NMPU W3YYCHHU IUCIUILIHMHBI «DH3HKa
TOPHBIX TTOPOA» OyAyT HEOOXOAMMBI UM IPH JaJbHEUIIEM H3YyYCHUH TAKUX TUCIUIUIMH, KaK
«['opuable MammHbl M o0opynoBaHue», «OOoratutenbHble Mpouecch», «llepepabotka u
UCTIOJIb30BaHUE MPOJIYKTOB oboramieHus», «I[IpoektupoBanue 000raTUTENbHBIX (HabpHK».

3. Komnerenuum oOyuawuierocs, ¢GopMupyembie B pe3yJbTarTe OCBOCHUS
AUCHMUIUIMHBI M IVIAHUPYeMbIe pPe3yJbTaThl 00yYeHus1

B pesynprare ocBoeHUS AMCHUIUIMHBI «DH3HKa TOPHBIX MOPOI» OOydYarOUIHMHACS
JIOJDKEH 00J1a1aTh CIEAYOIIUMU KOMIIETCHIIUAMHU:

CTpyKTYpHBII 3JIEMEHT

[ImanupyeMble pe3yabTaThl 00yUeHUS
KOMIICTCHIIMH py pesy y

I1K-16
['0TOBHOCTBIO BEHITIOJIHSTH OKCIICPUMCHTAJIBHBIC U J'Ia60paTOpHBIe HCCJIICA0BAHNA, HHTCPIPECTUPOBATDH
IMNOJIYUYCHHBIC PC3YJIbTAThl, COCTABJIATH U 3alIUINATDh OTUCTHI

3namo: - CBOMCTBA U KJIaCCU(HUKAIIMHA TOPHBIX ITOPOI;

- MapaMeTPhI COCTOSIHYSI IIOPOTHBIX MACCHUBOB;

- 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB TOPHBIX MOPOA U HOPOIHBIX
MAaCCHBOB I10] BO3JICHCTBHEM (PU3MUYESCKUX TOJIEH;

- OCHOBHBIE METOJIbI OINPEACIICHUS CBOWCTB TOPHBIX MOPOJ W TOPOIHBIX
MacCCHBOB B JJAOOPAaTOPHBIX M HATYPHBIX YCIOBHUIX

Ymems: - IPOBOJUTD UCTIBITAHUS TOPHBIX TIOPOA NPU HCCIEIOBAHUH UX (HPU3UUECKUX
CBOWCTB

Bnaoemos: - TEPMHAHOJIOTUEN U3YYEHHOT O KypcCa;
- OCHOBHBIMH METOJMKAMH MPAaBWIBHOTO H3MEPEHUS Pa3IHYHBIX
¢buznvecknx BEJIMYNH, HaBBIKAMHU 00paboTKn MIOJTy4YE€HHBIX

OKCHICPUMCHTAJIbHBIX JaHHBIX

OIIK-4

T'0TOBHOCTBIO ¢ €CTECTBEHHOHAYUYHBIX MO3MIMI OICHUBATH CTPOCHUE, XUMUYCCKUN U MUHEPAIbHBIN
COCTaB 3EMHOW KOPBI, MOP(}OIOTHUECKUE OCOOCHHOCTH W TEHETHYECKUE THUIIBI MECTOPOXKICHHI
TBEPABIX TIIOJIE3HBIX MCKOIACMBIX IIpU PEHICHUU 3adad II0 paldOHAJIIBHOMY MW KOMIINICKCHOMY
OCBOCHHIO T'€0PECYPCHOT0 MOTSHIINAA HEJIP

3namo: - MUHEPAJIBI U TOPHBIE TOPOJIBL, UX CTPOEHHE U COCTaBa,

- METOJIbl U3Y4EHHUS COCTAaBa U CTPOEHUS IOPOJ;

- O6HII/Ie IIPUHLOUIILI BJIUAHUA MUHEPAJIIBHOT'O COCTaBa U CTPOCHUA
Ha CBOWCTBa NOPO;

- KJlaccu(uKanuio GU3NIECKUX CBOWCTB MOPO;

- TUTIBIBHEITHUX MOJIEN

Ymemo: - KCTIOJIB30BaTh OCHOBHBIE MIPaBUIIa U3YUCHUS (PU3UKO-TEXHHICCKHX
apaMeTpoB MOPOJT;




-  ONpeAeNsaTb HUCTUHHYI0O M HACBIIHYIO IUIOTHOCTb, KpEIOCTh U
abpa3uBHOCTb, BIAKHOCTH M CHITY4YeCTh MUHEPAIHLHOTO ChIPhsS, TOPUCTOCTh
U TPEIIMHOBATOCTHIOPHBIX MOPO]T

Bnaoemo:

- KimaccuuKanyel mopoa no GU3NIECKUM CBOUCTBAM;

- OCHOBHBIMHM MpaBWJIaMHU H3y4YCHHS (PU3NKO-TEXHHUECKUX MapaMeTpoB
opoJ;

- METOIaMH ONpeAeieHNs] PU3MUECKIX CBOHCTB MUHEPAJIOB M TOPHBIX
OpOJ,




4. CTpyKTYypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)
OO01mast TpyA0€MKOCTh TUCIUTUIMHBI COCTaBIsAeT 3 3a4eTHBIX enuHul] 108 akas. yacos, B TOM 4uCIe:

—KOHTaKkTHas pabota — 54,15 akaz. yacos:

— aynutopHas — 51 akaj. 4yacos;

- BHeayauTopHas — 3,15 akaz. gacoB
—camocTosiTenpHas padora — 18,15 akan. 4acos;
—IOJrOTOBKA K SK3aMeHy — 35,7 akaj. yaca
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Paznen 1.06mme cBemxenuss o ¢usuke| 6 IK-16
TOPHBIX NOPOJ OIIK-4
1.1. HWcropuss pa3Butus (U3HKH TOPHBIX| 6 1 2 CaMocTosTenbHOE U3yUYEHUE YcTHBIN onpoc.
MIOPOI. y4eOHOI U Hay4YHO JTUTEepaTyphbl. 3amura 1ab0paToOpHBIX U
enb U3Y4EHUS (U3UKO-TEXHUYECKUX [ToaroroBka K npakTUYECKOMY, MPAKTUYECKUX padoT.
CBOMCTB T'OpPHBIX IOPOJX M NMPOUCXOASAIIUX B 71a00paTOPHOMY 3aHATHIO.
HUX MpoLeccoB. 3HaueHUEe (PU3UKU TOPHBIX
OpoA Ui CMEXKHBIX JUCHMIUIMH W
MPOU3BOJACTBA. Ponb COBETCKHUX 51
3apyOEKHBIX YYEHBIX B pa3BUTHH (PHU3UKU
ropusix nopoa. Kpyr mpo6iem, Tpedyromux
3HaHUS (PU3UKHU TOPHBIX OPOJI M ITPOIIECCOB.
1.2. MunepansHO-nIeTporpaduueckKue OCHOBbI| 6 1 4 4 2
(U3HUKH TOPHBIX TOPOJT
CocTtaB u ctpoenue ropHeix mopos. [lmoTHocTs,
MMOPUCTOCTD, TPECHIMHOBATOCTD, BJIaXXHOCTB,
oObemHass Mmacca. Kiaccudukanus —(Qusmko-
TEXHUYECKHUX CBOMCTB TOpHBIX NOpoJ. ba3oBbie




AynutopHas

KOHTaKTHasi pabota
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(PM3HUKO-TEXHUUECKUC rapaMeTpbl MOpOJI.
N30TponHOCTE M aHU3OTPOIHOCTH  CBOMCTB
nopon. Buasl Boael B mopoae, BecoBas U
o0BeMHast BJIQXKHOCTb, KO3 GUIEHT
BOJIOHACHIIICHUSA
Hroro no pazneny 6 2 4 4
Paznen 2. ®DuU3MKO-TEeXHOJIOTHMYeCKHE [1K-16
NMapaMeTpbl TOPHBIX NMOPOJ OIIK-4
2.1.Mexanu4eckre CBOWCTBA M TPOIECCH B| 6 1 4 2 CaMocTosTenbHOE U3yUYEHUE

TOPHBIX TOPOJAax

Hanpspkenus u gedopmanyu B TOPHBIX MOPOJIAX.
VYmpaBiaeHue  CBSI3SIMH ~ MEXKIYy  YOPYTHMH
HaNpsOKEHUSIMU # JeopManusaMu. YTPYrue u
IJIaCTUYECKHEe CBONCTBA IOPOJA. 3aBHCUMOCTH
YOPYTUX M CBOWCTB TOPOJ OT MHHEPAITHLHOTO
COCTaBa, IUIOTHOCTH, TIOPUCTOCTH, CTPOCHHUS.
Peonornyeckue cBoiictBa mnopon. IlomsydecTs
ropHbIX mopoa. Penakcauus HanpsokeHUd B
TOPHBIX MOpoaax. JmrensHas MPOYHOCTH TTIOPO/I.
Ponp ynmpyrux u minacTUyecKux CBOWMCTB MOPOA B
mporecce WX JedopManid U pa3pylICHUS.
Meroasl ompeneneHus nedopMaruit u
HamnpspkeHuil. Ilnacthueckne cBOKCTBAa IOPOL.
Monynu nedopmaruu. BnusHue MuHEpambHOTO
cocraBa. Dusnueckas TPUPOAA MPOYHOCTH
nopo. Teopuu npounoctu. JledhekTsl B mopoax,

y4eOHOI U Hay4YHO JTUTEepaTyphl.

[ToaroroBka kK IpakTUYECKOMY,
71a00paTOPHOMY 3aHATHIO.




Pasnesn/ rema
JIUCLIUIUINHBI

Cemectp

AynutopHas

KOHTaKTHasi pabota

(B akaj. yacax)

JCKITUN
nabopar.
3aHATUA
MPAKTHY.

3aHATUA

CaMocTosTenbHast
baboTa (B aKaj. Jyacax)

Bun camocrostenpHoNn
paboThI

@dopMa TeKyILIEro KOHTPOJIA
YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM aTTECTALNU

Kon u crpykTypHbIii

JJICMCHT
KOMIICTCHIIU

UX poib B (GOPMUPOBAHNY HATIPSHKCHUH, BITUSTHHUE
Ha MPOYHOCTh TOpHBIX Mopon. Ilpenensr mopon
IIPU  CXKATHH, PACTSDKEHHM, CIOBHKECHHH. YTOI
BHYTPEHHETO TPEHUS, CLEIUIEHHS TOPHBIX MOPOJ.
3aBUCUMOCTh TPOYHOCTHBIX CBOICTB MOpPOJ OT
MUHEPAIBHOTO COCTaBa W CTPOEHUs. 3HAUCHHE
MIPOYHOCTHBIX CBOMCTB MOPOJ B IpPOLECCE HX
pa3pylIieHns U YIpOUHEHHsI.

2.2.AKycTUYEeCKHEe CBOWMCTBA W MPOIECCHl B
TFOPHBIX TOPOAAX

VYnpyrue konebanus B MOpoAax. AKyCTUYECKHE
napameTpsl TopHeIx nopoa. llormomenue,
OTpaXCHHWE W TPEJIOMJICHHE YNPYTHX BOJIH B
MaccMBax  TOpHBIX  MOpPOA.  3aBHCHMOCTb
aKyCTHUECKMX [apaMeTpoB OT IIOPUCTOCTH,
COCTaBa M CTPOEHHUS MOpOoA. MeToapl M3ydeHHs
aKyCTHYECKHX CBOWCTB mopoi. Mcmonp3oBanue
AaKyCTHYECKHUX CBOWCTB TIOPOJ JUIS HW3yYEHUS
HEOJHOPOJHOCTH  MAacCHBa,  HaNpPsHKEHHOTO
COCTOSIHHSI I TPEITHHOBATOCTH.

CaMocCTOSTEIIbHOS HN3YUCHUC

y4eOHOW U HAyYHO JIUTEPATYPBHI.

[ToaroTroBka K MpakTUYECKOMY,
1a60paTOPHOMY 3aHATHIO.

2.3.TernoBble CBOWCTBA M TMPOLIECCHI B
TOPHBIX TTOPOJIaX

q)I/I?)I/IT-IeCKI/Ie OCHOBBI HaAKOIIJICHUS Hu
paCHpOCTpaHeHI/IH TCIJIa B FOpHLIX nopoz[ax.
TCHHOBLIG CBOﬁCTBa HOpO,Z[Z TCHHOHpOBOI{HOCTL,
TEIIOEMKOCTb, TEMIEePaTypPOIIPOBOAHOCTb,
TEIUIOBOE PACIIMPEHME IOPOA. 3aBMCHMOCTh

CaMOCTOSTEIIEHOS HN3YUCHUC

y4eOHOW U HAyYHO JIUTEPaATYpBh.

[ToaroTroBka K MpakTUYECKOMY,
1a60paTOPHOMY 3aHATHIO.




Pasnesn/ rema
JIUCLIUIUINHBI

Cemectp

AynutopHas

KOHTaKTHasi pabota

(B akaj. yacax)

JCKITUN
nabopar.
3aHATUA
MPAKTHY.

3aHATUA

CaMocTosTenbHast
baboTa (B aKaj. Jyacax)

Bun camocrostenpHoNn
paboThI

@dopMa TeKyILIEro KOHTPOJIA
YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM aTTECTALNU

Kon u crpykTypHbIii

JJICMCHT
KOMIICTCHIIU

TEMJIOBBIX CBOMCTB OT IIJIOTHOCTH, IMOPUCTOCTH U
CIIOMCTOCTH  mopoxa. TemnoBble — cBOWCTBa
MAacCHUBOB. TeIIOBbIE CBOWCTBA PBIXJIBIX MOPO.
Meroapl uU3MEpeHUs TEIUIOBBIX CBOMCTB Ha
oOpasiax u B TOpPHOM MacCHBE.

2.4.OneKTpUYECKHe CBOMCTBA M IPOIECCHI B
TOPHBIX IOPOJIax

ITonsiTue YIEIbHON 3JIEKTPOIIPOBOTHOCTH.
Teopust 3NEKTPONPOBOJHOCTH TBEPABIX TeIl.
[IpoBonHUKM, TONYOPOBOAHUKH, IUAIEKTPUKU.
Tunslt  HocuTenel  Toka.  JplpouHas u
3JIEKTPOHHAS 3JIEKTPOIPOBOJIHOCTh MHUHEPAIOB-
MOJYNPOBOJHUKOB. OnpenenexHue THNA
HOCHUTENEH TOKa B MUHEpanax-
TIOJTYyTIPOBOJTHUKAX. 3aKOHOMEPHOCTH W3MEHEHUS
TEPMOI3/IC MUHEPAJIOB Ha PYAHBIX
MecTopoxaeHusx. Kiaccupukanus MuHEpaIoB
o YACIBHOMY 3JIEKTPUUECKOMY
CONPOTHUBJIEHUIO.

CamMocTosTelIbHOE HN3YUCHUC

y4eOHOI 1 HAy9HO JTUTEPATYPHI.

[ToaroTroBka K MpakTUYECKOMY,
1a60paTOPHOMY 3aHATHIO.

2.5. MarunuTHBIC CBOWCTBAa W TIPOIECCHI B
TOPHBIX TTOPOAAX

MarsauTHbIe CBOWCTBA TMOPOI. 3aBUCHUMOCTH
MAarHuUTHBIX CBOMCTB IIOPOA OT COJEPKAHMS
MUHEPAJIOB, CTPYKTYPbl M BHEIIHUX YCIOBHIA.
MeTo/1pI U3MEPEHHs MATHUTHBIX CBOWCTB TOPHBIX
IOPOJ] Ha 00pa3Iax u B MacCUBeE.

CamocrosTenbHOE U3yUYECHHE

y4eOHOW U HAyYHO JIUTEPaTYpBH.

[ToaroTroBka K MPakTUYECKOMY,
1a60paTOPHOMY 3aHATHIO.
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2.6. PamuanmoHHble CBOMCTBA TOPHBIX MOpoA | 6 2 2 |2 CamocrosiTenbHOE U3yUECHHE KonTponbnas padota Nel
PagnoakTuBHOCTB TOpOJL. PaﬂﬂoaKTHBHBEC y4eOHOW U HAy4YHO JIUTEPATYPBHI.
MUHEPAJIBI. BosneiicTBus H3JIYUYCHUU. IlIo JTrOTOBKA K IPaKTUIECKOMY,
[Tormomenue uznyuenuii. Meroasl U anmnaparypa 11a6OPaTOPHOMY 3aHSTHIO.
OIpEACICHUA PaanunOaKTUBHOCTH mopon.
PagnanmonHsle MeTOABI B Tporeccax J0ObHn
MOJIE3HBIX  HCKOMNAEMBbIX, oOoraiieHus, B
J0pa3BelKe MECTOPOXKICHHUH, aBTOMATH3ALMH
IMPON3BOJACTBCHHBIX ITPOLCCCOB.
Hroro no pazaeny 6 10 10 12 |12
Paszpnen 3. ®usnveckne npouecchl rOPHOro [1K-16
NMPOU3BOACTBA OIlK-4
3.1.T'opHO-TEXHOJIOTHYECKHE 6 2 3 1 1 CamocrosiTenbHOE U3yUECHHE YcTHbIH onpoc.
XapaKTEPUCTUKHA FOPHBIX ITOPOJT y4eOHOW U HAyYHO JIUTEPATYpBHI. 3aiuTa 1a00paTOpHBIX U
lopHble TOpOABI Kak OOBEKT pa3pabOTKH. IToaroroBka Kk IpakTUYECKOMY, PaKTUYECKUX paboT
TexHonoruueckue ImoKa3aTejin CKaJIbHBIX, Ha60paT0pH0My 3aHIATUIO.
MOJTYCKaJIbHBIX, INUIOTHBIX, MAITKHX U CBITYYUX
nmopoxa.  Kpemocte,  TBepIoOCTb,  BSI3KOCTb,
IpOOMMOCTh,  B3pBIBAEMOCTH,  aOpPa3UBHOCTH
mopoa, COHNPOTUBIIAEMOCTb PE3aHUIO IIOPOM.
PaprIHeHHLIe nopoAbl. TexHosornueckue
TIOKA3aTeNIM Pa3phIXJICHHBIX TOPHBIX IIOPO.
3.2.Ilponeccsl monydeHuss uHpopmauuu o| 6 1 1,2 |CamocrosTenbHOE U3y4YeHUE YcTHBIN onpoc.
CBOMCTBAx, COCTaBE€ M COCTOSHHHM MAacCCHUBOB y4eOHOW U HAyYHO JIUTEPaATYpHI. 3amuTa 1a00paTOpHBIX U
TOPHBIX OPOJ [loaroroBka K NpakTUYECKOMY, PaKTUYECKUX paboT
O6mue  cBemenus.  KagectBo  mone3Horo 71a00paTOPHOMY 3aHSATHIO.




Pasnesn/ rema
JIUCLIUIUINHBI

Cemectp

AynutopHas
KOHTaKTHasi pabota
(B akaj. yacax)

JIEKIAHA

nabopar.
3aHATUA

IIpaKTHU4.
3aHATUA

CaMocTosTenbHast
baboTa (B aKaj. Jyacax)

Bun camocrostenpHoNn
paboThI

@dopMa TeKyILIEro KOHTPOJIA
YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM aTTECTALNU

Kon u crpykTypHbIii

JJICMCHT
KOMIICTCHIIU

HCKOIMAeMOro M ero KoHTposb. OmnpenencHue u
KOHTPOJIb  COCTaBa TIOJE3HBIX  HCKOIACMBIX.
Iporiecchl 00OTAMECHNUS TTONE3HBIX HCKOTAEMBIX.
CkBaXWHHBIC (TCOTEXHOJIIOTHYECCKHE) METOIBI
)IO6BIB3HI/ISI ITOJIC3HBIX UCKOIIACMBIX.

Hroro no paszaeay

2,2

HToro mo aucuunjinHe

17

17

17

18,15

JK3aMeH




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

B mnpomecce mnpemnomaBaHus TUCHMILIMHBI «Du3MKa TOPHBIX pabOT» MPUMCHSIOTCS
TPaJUIIUOHHAS ¥ HHTEPAKTUBHBIC TEXHOJIOTHH.

Jlexkiuu MpOXOAAT Kak B TPAAWIMOHHOW (opme, Tak U B Qopme JIekiuii-Oecen, rae
Marepuall OPHEHTHPOBAH Ha H3JI0KEHHE W OOBSICHCHHE CTYACHTAM HAay4HOH HH(MOPMAIUH,
TIOJIJICIKAILEH OCMBICIICHHUIO U 3aIIOMHHAHHIO.

JIeKIMOHHBIN MaTepuall 3aKperuIsIeTcs B X0/1¢ J1JaOOpaTOPHBIX M MPAKTUIECKUX paboT, Ha
KOTOPBIX BBIMOJIHAIOTCS TPYIIOBbIC WM WHAWBUAYAIbHBIC 3aJJaHUS 110 IPOIICHHON TeMe.

[lpu npoBeacHUH JTA0OPATOPHBIX M TMPAKTUYSCKUX 3aHATHH HCIOIB3YETCS METO[
KOHTEKCTHOTO O0yUYCHHMSI, KOTOPbIi TMO3BOJIIET YCBOWTh MaTe€pHal IyTeM BBISABICHHS CBs3CH
MEX 1y KOHKPETHBIM 3HAHHEM H €ro IPUMCHEHHEM.

[lepenaua HEOOXOMUMBIX TEOPETHUSCKUX 3HAHUM ©  (OPMHUPOBAHHE OCHOBHBIX
IPEJICTABICHUH 10 KYPCY MPOUCXOIUT C UCIOIb30BAHUEM MYJIbTUMEIUHHOTO 000PYI0BAHUS.

CamocrosTenbHas paboTa CTYACHTOB CTUMYJIHUPYET CTYACHTOB K CaMOCTOSTEIIBbHOM
popabOTKe TeM B MPOIIECCE MOArOTOBKH K KOHTPOJIbHBIM paboTaM M MTOTOBOM aTTECTAI[HH.

B kauecTBe OIICHOYHBIX CpPEACTB HA NPOTSDKEHHUH CEMECTpa HCIOJIb3YIOTCS: YCTHBIN
OIPOC, TECTUPOBAHKE, KOHTPOJIbHBIC PAOOTHI CTYACHTOB.

6. YueOHO-MeTOAMUYeCKHE 00ecTieYeHUe CAMOCTOATEIbHOI PadoThI CTYIeHTOB

[lo pmucummimmae «®du3nka TOPHBIX M[MOPOA» MPEAYCMOTPEHa AayAUTOpHAs U
BHEAYAUTOPHAS CaMOCTOSITENIbHAs paboTa 00yJaroInXCs.
BHeayauTopHas caMoCTOsITeNbHasE padoTa CTYACHTOB OCYLICCTBISIETCS B BU/E TTOATOTOBKH
K JIaOOPATOPHBIM M MIPAKTHUECKUM 3aHSITHSM, a TAKXKE MOATOTOBKE K KOHTPOJIBHBIM PabOTaM.
Busl camocTosITennbHO# paboThl (00bEM 4acoB, OTBOAMMBIX Ha CAMOCTOSTEIBHYIO padoTy
1o yueOHoMYy I1any — 18,24acoB):

1. CamocrosTeIbHOE H3Y4YEHHE YIEOHOH JTUTEpaTyphI — 6uacoB
2. IloaroTroBka K J1a00OpaTOPHBIM 3aHSATHIM —4 yaca
3. [TonroTroBka K MpakTUYECKUM 3aHITHSM —2 yaca
4. ITonroToBKa K ayTUTOPHBIM KOHTPOJIEHBIM paboTam — 6,2 yacoB

TecT AJ1st MPOBEPKH 3HAHMH

3aaHue HAa IOHUMaHUE TEPMHUHOB

Bri6epute npaBuibHOE onpeiesieHne s KaXa0ro TepMrUHa U3 CIIUCKA!

Mumnepann.

AHH30TPONIHBIE MUHEPAJIBL.

WU30TPOITHBIE MUHEPAJIBL.

MruHepanbHBIi COCTaB TOPHBIX ITOPOJT

CrtpoeHne TOpHbIX OPOA.

PeIxuible TOpHBIE TOPOJIBI.

CBs13HBIE TOPHBIE TIOPOJIBL.

TBepible TOPHBIE TOPOIBI.

. IIpodupoBas cTpykrypa.

10. AdanurtoBas cTpyKTypa.

11. MaccuBHas TekcTypa

12. Tlopucras Tekcrypa

13. Cnowucras Tekcrypa

14. ITopucToCTh TOPHBIX TOPOA

a. MexaHnndeckne cMecH pa3InyHbIX MUHEPAJIOB WIN 3€pEH OJJHOTO MUHEPAJIA, HE CBA3aHHBIX
MEXIy COOOM.

b. C xecTKoil, ynpyroi cBs3bl0 MEX/y YaCTHUIIAMU MHUHEPAJIOB.

c. B 00myro cTexnoBaTyto Wi KpUCTAIIMYECKYI0O MacCy BKpAIUICHbI KPYIHbIE KPUCTAILIBL.
d. Xapakrepuzyer 00beMHOE OTHOCUTEIBHOE COIEPIKaHUE B MTOPO/JIE PA3IMYHBIX MUHEPAJIOB.
e. CBoiicTBa HEOIMHAKOBBI B Pa3HBIX HAIPABICHUSX.

VP NA U AW



f. [IpupoaHOe TE10, NPUOIUIUTETHHO OJHOPOAHOE [0 XUMUYECKOMY COCTaBY U (PU3NUECKUM
CBOMCTBaM, oOpasyromieecs B pe3yiIbTaTe GU3NKO-XUMHUECKHUX ITPOIIECCOB B 3¢MHOM KOpe.
g. CBoiicTBa OJJMHAKOBHI B Pa3HBIX HAIIPABJICHHUSX.
h. CoBOKYITHOCTh IPU3HAKOB, ONHCHIBAIONINX CTETICHb CBS3M MEXK/y YaCTUIIAMU TIOPOJIBI, HX
pa3mepsl, (opMy U B3aUMHOE PaCIIOJIOKEHHE.
1. C BOJTHO-KOJUTOUHBIMHU CBS3SIMU YaCTHUI] MEXY COOOI.
j. 3epHa pa3IHMYUMBI JIUIIb IPHU YBETHUCHHH.
k. YacTuis! mopo/ipl He IIOTHO MPHIIETAIOT APYT K APYTY, 00pasys 00ibIIOe YHCIO0
MHUKPOIYCTOT.
1. YacTuIisl HOpoIbl 4epeayroTces, 00pas3ys CJI0U U HAaIlIaCTOBAHMS.
m. COBOKYITHOCTB BCEX ITyCTOT B TOPHBIX MOPOJIaX, 3aKII0UEHHBIX MEXTy MUHEPAIbHBIMU
YaCTHIIAMH WJIM UX arperaTaMu.
n. YacTH1bl MOPOIbl HE OPUEHTHUPOBAHBI, IUIOTHO MPUIIETAIOT APYT K IPYTY.

Kumou: 1-f, 2-¢, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-1, 14-m.

IIpumepsl 3axa4:

1. I[Tpr 0THOOCHOM C3KaTHUU 00Opa3Iia MOPO LI MIPSIMOYTOJIEHOM (OpMBI BIIOJIE pedpa A
Hab01a10Ch 3MeHeHue pa3mepos ero pedep A u B=C na Benuuuny AA, AB=AC. Onpeaenuts
moxayib FOwnra, ko3 durment [Tyaccona u Moaysb caura ganHoi moposl (E-?; v—7; G-?).
Jlano: P=32 kH; A=0,15 m; AA=4*10""m; B=0,08 m; AB=6*10"m.

2. IlocTpouTh macmopT MPOYHOCTU TOPHOM MOPOABI, IPUHSIB B KaueCTBE OruOaroIield Kpyros
Mopa mpsiMmyro, KacaTeIbHYIO K KpyraM pacTsDKeHHss u cxartus. OnpenenuTb, MO HEMY,
CLEIUIEHUE U yroJl BHyTpeHHero tpenus (C-7; ¢-?). lano: o, = 80 Mlla, o, = 41,8 Mlla.



7. OueHoYHbIE CPeCTBA /IJIsl POBeAeHH s POMEKYTOUHOI aTTeCTAllNU
a) [lnannpyemble pe3y/ibTaThbl 00y4eHHsI H OIIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTANNH:

CTpyKTypHBIH
AJIIEMEHT [Tnarupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpeACTBA
KOMIIETEHINH
[1K-16
['0TOBHOCTBIO BBINOJHSATH SKCIIEPUMEHTAIIbHBIE U JTA0OPATOPHBIC UCCIICAOBAHMS, HHTEPIPETUPOBATH MOJYUYCHHBIC PE3YJIBTATHI, COCTABIIATH M 3aIIUIIATH OTYETHI
3HaTh - CBOMCTBA U KJIacCU(UKAIIMK TOPHBIX TOPO/I;

- IIapaMeTPbl COCTOSIHMUS IOPOAHBIX MACCUBOB; [IpumepHbIi NepeYeHb TEOPETHYECKHUX BONPOCOB K IK3aMeEHY:
- 33KOHOMEPHOCTH HM3MEHEHHs CBOHCTB MuHepasbl ¥ TOPHBIE ITOPOIBI KX CTPOCHUE U COCTAB.

TOPHBIX IMOPOJ M TMOPOJHBIX MACCHBOB O] MexaHHu4YecKHUe CBOMCTBA T'OPHBIX IIOPO.

BO3CHCTBHEM (U3MUECKUX TIOJICH] Tepmudeckue CBONCTBA TOPHBIX MOPO/I.
- OCHOBHBIE METOIbI OIPE/CICHUS CBOICTB I"'opHbIe mOpoabI Kak 00BEKT pa3paboTku. Maccus. I'opHas macca. OOpaserl.

FOPHBIX TOPOX M TOPOJHBIX MAacCHBOB B | | VIOTHOCTHBIE CBOMCTBA MOPO.

71a00paTOPHBIX U HATYPHBIX YCIOBHSIX TBepaoCTh TOPHBIX TIOPOL.
Knaccugukanus ropHo-TEXHOJIOTHYECKUX CBOWCTB OPO/I.

Hanpsokenus u nedopmanuu B opojaax.

Panuannonnbie cBoicTBa 00pa3iioB TOPHBIX MOPO/I.

bazoBele pu3NKO-TEXHUYECKHE TapaMeTPhl HOPO/I.
M30TpOonHOCTH U aHU30TPOITHOCTH TOPHBIX MOPO/I.

VYnpyrue kone6aHus B MacCUBaX FOPHBIX MOPO/I.

BinssHME MUHEPAIBHOTO COCTaBa U CTPOEHHUS ITOPOJI HAa UX CBOMCTBA.
IInacTuyeckue U peoJIOrHYeCKre CBOUCTBA MIOPOL.

JKunkoctu u rassl B nopojax.

CrtpoeHue, cocTaB ¥ COCTOSIHME Pa3pbIXJIEHHBIX TOPHBIX TOPOA
BinsHMe cocraBa v CTpOEHUS IOPOJ HA UX YIIPYTHE CBOMCTBA.
Knaccugukarust TopHbIX TOPOJT IO KPETIOCTH

[TpouHocTh 00pa310B FOPHBIX TOPO/I.

Bsi3kocTh, 1poOUMOCTh U a0pa3uBHOCTDH MOPO/I.

[Tonstpu3zanys ropHbBIX MOPOJ

Mexanunueckue Moeu Ae(GopMUPOBAHUS TEN.
TennonpoBoAHOCTh U TEMITEPATYPOIPOBOJHOCTH OPOJ
TpeImmrHOBaTOCTh FOPHBIX TOPOJ




CTpyKTypHBIH

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIE CpeCTBA
KOMIETEHINH
TBepoCTh TOPHBIX OPOJT U MHHEPATIOB.
AKyCTHYECKHE CBOMCTBA 00pa3llOB TOPHBIX MOPOI.
TemnnoeMKoCTh MOPOS.
Krnaccudukanus nopoa mo Gu3uv4eckiuM CBOHCTBAM.
Kpenoctb ropHbIX MOpOS.
TennoBoe pacmmpeHue.
YmeTh - ACIIOJIB30BAaTh OCHOBHBIE NpaBuiia n3ydeHus | [Ipumepsl 3agau:
(U3NKO-TEXHUYECKHUX ITapaMEeTPOB TTOPOJI; 1. BelYucanuTh INIOTHOCTh U 0OBEMHYIO MacCy MOPOBI, €CIIM U3BECTHBI €€ 00BEMHBIH BeC U
- ONpeAeNsiTh WCTUHHYIO U  HAacChIMHYIO | o0mias mopuctocts (P=44%, Y=19,2 KH/M3)
IUIOTHOCTh, KPEmoCTh H  abpa3sWBHOCTH, | 2. KyOuueckuii oOpaser co cropoHoii 5 cMm umeeT maccy 320 1. OnpenenuTs 00beMHYIO Maccy
BIQXHOCTh U  CBIIYYECTh MHUHEPAIBHOTO | U 00BEMHBIN BeC TOPHON MOPO/IbI
CBIpbSl, TOPUCTOCTH U  TPEUIMHOBATOCTb
TOPHBIX OPOJ
Biagets - TEPMUHOJIOTUEN U3YYEHHOTO KypCa; IIpuMepHBbIN TeCT NJIs1 NPOBEPKHU 3HAHUM

- OCHOBHBIMM METOJIMKaMH IPaBUJIBHOTO
M3MEPEHUs pa3INnYHbIX (PU3MUECKUX BEJINYHH,
HaBbIKAMU o0paboTKu MTOJTY4EHHBIX
9KCIIEPUMEHTAIBbHBIX TaHHBIX

3aaHue Ha TOHUMaHUE TEPMUHOB
Bei0epute npaBuiibHOE OINpeieNeHue JUTsl KayKA0ro TepMHUHA U3 CIHCKA:
Munepan.

AHU30TPONIHBIE MUHEPAJIBI.
M30TPOIHBIE MUHEPATIBL.
MuHepanpHBI COCTaB TOPHBIX MOPOJT
CrtpoeHue TOpHbIX MOPOJ.

PrIxsiple ropHBIE IOPOJIBI.

CBsi3HbIE TOPHBIE TTOPO/IBI.

TBeppie ropHBIE TOPOIBI.

9. Ilpoduposas cTpykTypa.

10. AdanuroBas cTpyKTypa.

11. MaccuBHas TekcTypa

12. Tlopucras TekcTypa

13. Cnoucras TekcTypa

14. TlopucToCTh TOPHBIX TOPOJ

PO_NANROD =




CTpyKTypHBIH
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIE CpeACTBA

KOMIICTCHIIN U

a. MexaHuueckue CMeCH pa3InYHbIX MUHEPAJIOB WIN 3€pEH OJJHOTO MUHEpasia, He CBSI3aHHBIX
MEXIy COOOI.

b. C skecTKOM, yIpyroii CBA3bI0 MEX/y YaCTUI[AMH MHUHEPAJIOB.

c. B 00myro cTek10BaTyIo WM KPUCTAINIMYECKYI0O MAacCy BKpAIlJIEHbl KPYITHbIE KPUCTAJUIbI.
d. Xapaktepu3syer 00beMHOE OTHOCHTEIBHOE COIEPIKAHNE B TOPOIE PA3TMYHBIX MHHEPAJIOB.
€. CBolicTBa HEOJJMHAKOBBI B PA3HBIX HAIIPABJICHUSIX.

f. [IpupoaHoe Teno, NPUOIUZUTENBHO OJHOPOIHOE [0 XUMUYECKOMY COCTaBY U (PU3UYECKUM
cBoOiicTBaM, oOpa3zyrouieecs B pe3ysibTrare GU3NKO-XMMHUECKUX MPOIIECCOB B 36MHOM KOpE.
g. CBoiicTBa OJJUHAKOBBI B Pa3HBIX HAMPABICHUSIX.

h. CoBOKynmHOCTH IPU3HAKOB, OMUCHIBAIOIINX CTEIEHBb CBSI3M MEXIY YaCTHUIIAMHU MTOPOIbI, UX
pa3Mepbl, GopMy U B3aMHOE PACIIOIOKEHHUE.

I. C BOJIHO-KOJIJIOUAHBIMH CBSA3SIMU YaCTHI] MEXKTy COOOHM.

J. 3epHa pa3IUnIUMBI JIUIIb PH YBETUICHUH.

k. YacTuiisl mopoibl He TUIOTHO MPUJIETAIOT APYT K APYTY, 00pa3ys OOJIBIIOE YUCIIO
MHUKPOITYCTOT.

|. HacTuiisl mopo/Isl YeperyroTes, 00pasyst CJI0M M HAILTaCTOBAHUSI.

m. COBOKYITHOCTb BCEX IMMYCTOT B TOPHBIX MOPOJaX, 3aKIFOUEHHBIX MKy MUHEPAIbHBIMU
YaCTHUIIAMHU WJIU UX arperaTaMu.

N. YacTuibl NOpOAbl HE OPUEHTUPOBAHBI, INIOTHO MIPUJIETAIOT APYT K APYTY.
Kmrou: 1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-I, 14-m.

OIIK-4

['OTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIMI OLIEHWBATH CTPOCHUE, XMMHUYECKUH U MUHEpPaJIbHBIA COCTaB 3€MHOI KOpbI, MOp(oornyecKkue 0coO0eHHOCTH U
TEHETUYECKUE TUIIBI MECTOPOXKICHUN TBEPABIX IIOJE3HBIX MCKONAEMBIX IPU PEIICHUM 3a1a4 0 PAMOHAIBHOMY M KOMIUIEKCHOMY OCBOCHHUIO I'€ OPECYPCHOTO
IOTEHIIAAsIa HEJP

3HaTh - MUHEpaJlbl U TOPHBIE MOPOABI, UX cTpoeHHe | [IpuMepHBbIH NepeYeHb TEOPETHYECKUX BONIPOCOB K IK3AMEHY:
U COCTaBa, BinsHMe BHENIHUX ITOJIEW HA TEILIOBBIE U DJIEKTPOMArHUTHBIE CBOMCTBA ITOPOIL.
- MeTOoJbl HU3ydeHus coctaBa U cTpoeHus | Knmaccudukanus pbIxJbx TOpOI.
IOPOL; Binsaue yBiaxHeHUs: Ha TOPHBIE IIOPOJBL.
- o0mMe MPUHIUNBI BIUSHUS MHUHEPaAIbHOTO | DU3UKO-TEXHUYECKUE MapaMeTPhbl pa3pbIXJIEHHBIX TOPOJI.
COCTaBa U CTPOCHUS Hanpsiokenus u nedopmanyy B TOPHBIX OPOJIAX




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHbIE CpeCTBA

Ha CBOWCTBA MOPOJI;

- kinaccuukanuioo (U3NYECKUX  CBOWCTB
OPOJI;

- TUIIBIBHENTHUX MOJIEN

[IpenmeT 1 MeTOABI GPUZUKUTOPHBIX TOPOJL

XPpYIKOCTb U IUIACTUYHOCTD IIOPOJ.

MarnuTtHble CBONCTBA 00pa310B TOPHBIX MOPO/I.
OU3UKO-TEXHUYECKHE ITapaMeTPhl FTOPHBIX MOPOJ] B MAaCCHUBE.
Yipyrue cBorcTBa NOPOLI.

ITopucTOCTh TOPHBIX MOPOJT

[lepemenienue )KUAKOCTEN U ra30B B IOPOJIAX

Bo3spaelicTBue BHEMIHUX NOJIEW HA CBOMCTBA TOPHBIX OPO/I.

Pabota u mokazaTenu TpyIHOCTH pa3pyLICHHUs

PacnipocTpaHeHne 1 HaKoIJIeHUE TeIia B opojax

BiusHre MUHEpaTbHOTO COCTaBa U CTPOEHUs MOPOJI HAa UX MPOYHOCTh
OO0mue cBeeHUS! O B3aUMOCBSI3U CBOMCTB MOPO/I.

CaoiicTBa mopoJ KaKk MICTOUHUKU UH(OpMAIUH.
ONEKTPONPOBOJHOCTh TOPHBIX MTOPOJ.

CrtpoeHue, cocTaB M COCTOSIHUE ITOPOIHBIX MAaCCUBOB.

oOHapyXeHHe BKIIOYEHUH U OMAaCHBIX 30H B MACCHBAX TOPHBIX MTOPOJ
Knaccugukarus ropHO-TEXHOJOTHUECKUX CBOMCTB TOPHBIX MOPOJ
3anauu U pa3zaensbl GU3UKYU TOPHBIX TOPO

du3nyecKue Npouecchl B TOPHBIX OPOIax

Knaccugukanuu ropHbIx mopoa

AOpa3uBHOCTb TOPHBIX MOPOJ

AKyCTHYECKHE XapaKTepUCTUKU TOPHBIX MOPOJI

Kpenocts ropasix nopoj. Metoasl onpeaeneHus KodQppuiueHTa KpernocT
Knaccudukanus u nacnoprusaiysi TOpHbIX TOPOJI O (PU3HMUECKUM CBOMCTBAM
Vcnosp30BaHNe MarHUTHBIX CBOMCTB IOPOJ B TOPHOM NPOM3BOJICTBE

VYmers

- IMPOBOJWTH HUCHBITAHHUA TOPHBIX IOPOJ IIpU
HUCCICIOBAaHUH UX (1)I/I3I/IQCCKI/IX CBONCTB

IIpumepsl 3apau:

1. Ilpu 0THOOCHOM C3KaTUU 00pasiia MOpoAbl MPSIMOYTOJIEHOM (OpPMBI BIOIL pedpa A
Ha0IrI01aI0Ch M3MeHeHue pa3mepoB ero pedep A u B=C na Bemnunny AA, AB=AC.
Omnpenenuts Moaynb FOHTa, k0a3puruent [lyaccona u Mmoayns cipura aanHoi mopojst (E-?;
v—7?; G-?). Jano: P=32 xH; A=0,15 m; AA=4*10""m; B=0,08 m; AB=6%10"m.




CTpyKTypHBIH

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIE CpeCTBA
KOMIIETCHIMH
2. IlocTpouTh macmopT NPOYHOCTH TOPHOM MOPO/IbI, IPUHSB B KAUECTBE OrHOArOIIeil Kpyros
Mopa npsAMy!0, KacaTeJIbHYIO K KpyraM pacTshKeHUs U ckaTus. ONpenenuTs, 110 HEMY,
CIEILICHUE U yrosl BHyTpeHHero Tpenus (C-?; ¢-?). lano: o, = 80 Mlla, o, = 41,8 MIla.
Bnanets - kjaccupukanue mnopoa no (pU3NYECKUM IIpuMepHBIH TeCT ISl IPOBEPKH 3HAHUH

CBOICTBaM;
- OCHOBHBIMH MpaBUJIaMH HU3y4YeHHs (PU3UKO-
TEXHUYECKHUX MMAPAMETPOB MOPO/I;

- MeToJaMH  oIpeleNneHus  (PU3NYECKUX
CBOMCTB MUHEPAJIOB U TOPHBIX
1opozA

Bompoc (3amanue)

Bo3moxxHbIe BapHUaHTHBI OTBETOB

T'opHast OpoJa MIOTHOCTBIO 2,8 r/cM°
uMeeT O0IIYI0 MOPUCTOCTh 5 %.
Ornpenenutp yaeabHbIN Bec.

. 2,66;

. 27,94;

. 0,56

. HCT BepHOFO OTBECTAa

UT0 noHUMaeTcs NoJ CTPyKTypoi U
TEKCTYPOU FOPHBIX MOPOA?

. MuHepanbHblii COCTaB.

. XMMHYECKHUH COCTaB.

. CremneHs CBsI3M MEXIY 9aCTULAMH NTOPOJBI, UX
pa3Mepamu, GopMy U B3aUMHBIM PACIIOIOKEHUEM.
4. ITpocTpaHCTBEHHYIO KPUCTAIUTMUYECKYIO PEIIETKY

W= WN P

Kakast BoJ1a, HAXOIAIMAACS B TOPHBIX
MOPOJIax, HA3bIBACTCSI XUMUYECKU
CBSI3aHHON?

1. BO,I[a TECHO COCAMHCHA MOJICKYIISIPHBIMU

CUJIaMU NIPUTAKCHUA C TBEPABIMU YaCTULIAMU ITIOPOIBI,

O6B0ﬂaKI/IBa$[ HUX B BHUJIC IIJICHKH.

2. Boga, koTopast HapsiLy ¢ APYTUMHU MOJIEKYJIaMH
Y HOHAMH BXOJIUT B COCTAB KPUCTAILTMIECKON
pELIeTKH MUHEPAJIOB.

3. Boxa, xoTopas B mopojiax y/iep:KUBaeTcs B
MEJIKHX TIOpax M 3aroHSIOMAs KPyIHbIE TTOPBL,
CrocoOHast epeIBUraThCs B IOPOAAX MO
HeﬁCTBHeM CHJI TSIPKECTH WJIN OABJICHUS.

[lo xakoMy mapameTpy TOpPHBIE TOPOIBI
MOJIpa3ACISIOTCS Ha:

BOJIOYIIOPHBIE, CIa0ONPOHHUIIAEMBIE,
CpeHENPOHHIIaEMbIEN
JIETKOIIPOHUILIAEMBbIE?

1. KoaddurmeHToM TpenHHON TPOHUTIAEMOCTH.
2. KoahhunpuenToM npoHUIIaeMOoCTH.
3. Kosppunuenty ¢punsrpannu.

Kak Ha3pIBaeTCs BHEIIHEE I10JIC,

1. CuoBeIM




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHbIE CpeCTBA

MapaMeTpsl KOTOPOTO U3MEHSIOT B
3HAUUTENBHBIX Ipenenax C LeJbo
YCTAQHOBJICHUS 3aBUCHMOCTH CBOMCTB
MOPOJIbI OT HUX?

2. I3MepuTeIbHBIM
3. BozgeiicTByrommm.

[Tnactryeckas medopMaruisi MPOUCXOTUT

1. mo npsIMO MPONMOPIUUOHATBHON 3aBUCUMOCTH MEKIY

nedopmanusiMu MOpoAbl U HArpy3KOn

2. 6e3 HapyIIeHNUs CIUIOIIHOCTH BEIeCTBa

3. 6e3 yBenmueHUs CKOPOCTH pocTa Aedopmanuii ¢
HOBBIIICHHEM HArpy3K{

IIpononbHBIE BONHBL PACIPOCTPAHSIOTCS

1. B TBepapIX Tenax.
2. B razax.

3. B xxunkux cpenax.
4. B mo0oii cpene.

HopmaiibHblE HanpsKEHUS TO:

1. HanpspxeHus, AefCTBYIOIINE KacaTebHO K
ionaake S.

2. Hampspxenus, HaripaBiieHHbIE TEPIIEHINKYISIPHO
K paccMaTpuBaeMoil moniaake S.

KacarenbHble HanpsOKEHUS! OTCYTCTBYIOT
npu:

1. 0. =90° T.e. B IUIONIAJIKE, TTAPAIIIEILHOM JTMHUH
NEHCTBUSA BHEIIHEN CHUIIEL.

2. o =45° T.e. B IJIOIIAJKE, NapaUIEIbHON JIMHUN
NEeiCTBUSA BHEIIHEN CHIIEL.

3. 0o =0, T.e. B IUIOIAKE, NEPHICHAUKYIAPHOU
HaIpaBJICHUIO ACHCTBUS BHEITHEN HATPY3KU.




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUYHOH AaTTeCTAlMH, MOKA3aTeJd M KPHUTEPHH
OlleHUBAHUSL:

[TpomexxyTouHasi arTecTamusi MO JUCHUIUIMHE «DH3UKa TOPHBIX MOPOA» BKIIOYACT
TEOPETUYECKHE BOMPOCHI, TO3BOJISIONINAE OLICHUTh YPOBEHb YCBOCHUSI 00YJArOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJ[aHMsl, BBISBISIONIAE CTENEeHb CPOPMUPOBAHHOCTH YMEHUH W BIaJICHUH,
POBOIUTCS B (hOpME IK3aMeHa.

DK3aMeH 10 JaHHOW TUCIHIUIMHE TPOBOJUTCS B YCTHOH (opMe MO 3K3aMEHAIMOHHBIM
OmiieTaM, Kbl M3 KOTOPBIX BKITFOYAET 3 TEOPETHUECKUX BOIPOCA.

IMoka3aTeu U KPUTEPUU OLIEHHBAHUS IK3aMeHa:

— Ha OILICHKY «OTJIHYHO» (5 0aymoB) — 0Oydaronmiicsi IEMOHCTPUPYET BBHICOKUH YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHUYEeCKOEe H TIyOOKOEe 3HaHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 0amra) — oOyJarouiuics JeMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAUUTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyIHEHHs TMPH aHAIUTUYCCKUX OlepaIusx,
MepPEeHOCE 3HAHUI U YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OICHKY «YIOBJIETBOpPHTEJIbHO» (3 Oamia) — oOydarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJIBHBIX MEPOTPHUSATHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBJISICTCS OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
OOYJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TNPU ONCPUPOBAHUU 3HAHUSIMH H
YMEHUSIMH TP UX IEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLEHKY «HEeY/JOBJIETBOPHTEJbHO» (2 Oamia) — oOydaroluics JAEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro MmaTepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLEHKY «HeYAOBJIETBOPUTENbHO» (1 Gamn) — oOyuarouiuiicss He MOXKET MOKa3aThb
3HaHHMS HAa YpPOBHE BOCIPOWM3BEACHHS M OOBSCHEHUS WHPOpPMAIMU, HE MOXKET IOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOAMYecKOe M HHPOpManMOHHOe o0ecnevyeHne THCIH IIMHbI

a) OcHoBHas1 IMTEpPaTYpA:

1. lIIBenos, .M. ®@uzuka ropHeIX HOPO/I: MEXaHUYECKUE CBOWCTBA TOPHBIX MOPOJ :
yuebHoe nocodue / U.M. IlIBenoB. — Mocksa: MUCHUC, 2019. — 122 ¢. — ISBN 978-5-
907061-27-9. Pexxum moctyma: https://e.lanbook.com/book/116928

2. Slnuenko, I'.A. duznka ropusix nopoA. [InoTHOCTHBEIE CBOWCTBA TOPHBIX MOPOJ U
(dakTopsl, Ux omnpenenstonye : yuebHoe nocoodue / I'.A. SAnuenko. — Mocksa: MUCHUC, 2019.
— 142 ¢. — ISBN 978-5-906953-86-5. Pexxum nocryma: https://e.lanbook.com/book/129076

3. lonuapos, C.A. ®usnka ropHeIX TOpoJ : puzndeckue sBiIeHUs U 3Q(EKTH B TPaKTUKE
TOPHOTO MPOoU3BOJIcTBA : yuebHoe nocodue / C.A. I'onuapos, [1.H. [Tamenkos, A.B.
IInoraukoBa. — Mocksa : MUCHUC, 2016. — 27 ¢. — ISBN 978-5-87623-973-0. Pexxum
nocrymna: https://e.lanbook.com/book/93655

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. 'onuapos, C.A. ®U3nKO-TEXHUIECKHE OCHOBBI PECYPCOCOEPEKEHUS IPU Pa3pyIICHUN
ropHbIX opoJ: yueoHoe nocobue / C.A. ['onuapoB. — Mocksa : ['opnas kuura, 2007. — 211 c.
— ISBN 978-5-7418-0482-7. Pexxum mocryma: https://e.lanbook.com/book/3282

2. Anexcanyipos, A.B. HanpaBienHoe n3aMeHeHHe CBOWCTB TOPHBIX MOPOJT (PU3HKO-
XUMHUYECKHM BO3JIEHCTBUEM B 1esAX 3P pekTuBHOM pynonoarorosku / A.B. Anexcanapos, H.M.
JlutBunona, T.H. AnekcannpoBa. — Mocksa: ['opnas kuura, 2012. — 12 ¢. — ISBN 0236-
1493. Pexxum noctyna: https://e.lanbook.com/book/49713
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https://e.lanbook.com/book/3282
https://e.lanbook.com/book/49713

3. HoBuk I'.41., PxxeBckuii B.B. OcHOBBI ¢pu3uKu ropHBIX nopoa. — M.: KHuxHbIH oM
"JINBPOKOM", 2010. — 360 c.

4. A K. INopuesckuii, I'.A. KarkoB. OCHOBBI (PM3HKH TOPHBIX MTOPOJI, TEOMEXAHUKU U
yhIpaBieHus cocTossHueM maccuBa. — M.: MI'TY, 2004. — 120 c.

5. Pxesckuii B.B., HoBuk I'.5I. OcHoBBI u3uku ropusix nopoa. M.: Heapa, 1994.

6. HoBuk I'.fl. JlaGoparopHbie pabOThI 10 KypCy «(U3UKH TOPHBIX MOPOA. YIpaBieHHE
ropubiM aasienuem». M.: MI'U. U.1, 1986; Y.11, 1986; Y.111, 1987.

B) MeTroanuyeckue yKa3aHus:

1. lerons E.}O., lllaBakyneBa O.I1. IlepepaboTka moJie3HBIX HCKOMAEMBIX [ DIEKTPOHHBIN
pecypc]: mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-
ROM) — Pesxum mocryma: https://magtu.informsystema.ru/Marc.html?locale=ru

2. OusnuecKkrue METO bl U3yueHUs MUHEpasioB: JIabopaTOpHBIN MPaKTUKYM TSI CTYACHTOB
crienanbHOCTH 130405 «OOoramieHne moJie3HbIX MCKOMAeMbIX» JHEBHON W 3a0YHOM (OPMBI
o0yuenus. — Marautoropek: ['OY BITIO «MI'TY um. I'.1. Hocosay, 2009 - 41 c.

Pesxxum noctyna: https://newlms.magtu.ru/course/view.php?id=84856

r) IIporpammHoe obecrieuenne u MHTepHET-pecypcehl:

Haunmenosanue 110 No noroBopa Cpok aeiicTBHE JIMIICH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | 1-300-18 ot 21.03.2018 28.01.2020
Juist OuzHeca-CTaHAapHTHBIN
7Zip CBOOOJTHO pacIpoCTpaHseMoe | 6eccpouHO

1. WudopmanmonHas cucrema — EnnHOe OKHO 10CTyIa K 00pa30BaTEIbHBIM pecypcaM. —
URL: http://www.window.edu.ru.

2. HanmonanpHas wuH(GOpMAMOHHO-aHATUTHYECKAass cucTeMa — Poccuiickuili mHAEKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBas cucrema Axanmemuss Google (Google Scholar). — URL:
https://scholar.google.ru/.

4. Epodeen JI.A., Baxpomees I'.C., 3unuenko B.C., HomokonoBa I'.I' ®usuka ropHbIx

nopoJ. - Tomck: M3a-Bo TITY, 2006. — 520c http://www.twirpx.com/file/54044/

5. Job6peiaue B.M., Bennensmreiin b.}O., KoxeBnukoB JI.A. Ilerpodusuka
(¢usuka ropusix nopon). — M.: Hedts u raz PI'Y nedgtu u raza um. .M. I'ybkxuna, 2004. —
368 c. — ISBN 5-7246-0295-4. https://www.twirpx.com/file/162990/

6. Topnas sHimkonenus http://www.mining-enc.ru/

7. T'opnonpomsbinuienHsli noptan Poccun http://www.miningexpo.ru/

8. T'opubrii MH(POPMALMOHHO-aHATUTHYECKU I O10JIIETEHb http://www.giab-
online.ru/rubrics

9. Wzparenbckuit nom «Pyma m Metamnsl»y ExeHeneapbHOe HOBOCTHOE ASJIEKTPOHHOE
uznanne "Ore&MetalsWeekly http://rudmet.ru/

10. WudopMallnoOHHO-U3JATENbCKHA IEHTP TO TEOJIOTUM U  HEJIPOINOIb30BaHUIO
http://www.geoinform.ru/

11. Hayuno-texHmueckuii kypHanm «['opHas  mpoMbinuieHHOCTH»  http://mining-
media.ru/ru/

12. Caiit u3parensckoro komruiekca OOO «Hayka u Texnomorum» http://www.nait.ru/
(http://www.nait.ru/journals/index.php?p_journal_id=2#)
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9. MaTepuajabHO-TeXHHYECKOE o0ecneyeHne JUCIHIMINHbI
MaTtepuranbHO-TEXHUYECKOE 00ecTeyeHe TUCIUILINHBI BKITIOYAET:

Twun u Ha3BaHHE AyAUTOPHUHA

OcHarnieHue ayJIMTOpHH

JlexunoHHas ayauropus

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IEpEAadYd U
MIpeACTaBICHUS yueOHOM HHBOpMAITII

Jlaboparopun

1. IpoOunbpHO-U3MENbUUTEIEHOE 000pyJOBaHUE.

2. 3mepuTenbHbIE HHCTPYMEHTHI.

3. Ilpubops! 11t onpeAeaeHus KPEmOCTH MUHEPAIbHOTO
ceipbs (ITOK, peccor).

4. CymunbHble mKadbl, MyQelbHbIe TIeUH.

5. Xumuueckas nocyja.

6. MHKpPOCKOITBI

KomnberoTepHslit Ki1acce

IepconanpHbic KOMIBIOTEPHI ¢ makeTrom MSOffice,
BBIXOZIOM B IHTEpHET U ¢ JOCTYIIOM B AJICKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPENly YHHBEPCUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOI
paboOThI: KOMITBIOTEPHBIC KIIACCHI;
YHUTaIbHBIC 3aJI6I OUOJINOTEKH

[Mepconanbhbie KomIbloTepshl ¢ makerom MSOffice,
BBIX0JIOM B VIHTEpHET U C JIOCTYIIOM B 3JICKTPOHHYIO
MH(OPMAITOHHO-00pa30BaTENbHYIO Cpelly YHHBEPCUTETA

[Tomemenue 1 XpaHeHUs U
pOoUIAKTUIECKOTO
o0ciyXuBaHUS y4eOHOTO
000pyTI0BaHUS

Crennaxku 17151 XpaHeHHs! yueOHO-HAIIIAHBIX TOCOOUH U
y4eOHO-METOJMUECKON JOKYMEHTAIIH.




