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JIucr akTyanusanuu paGoyeil mporpaMmel

PaGouyas nporpamma nepecmotpera, 06cysx/eHa u ofobpena mis peanusamuy B 2020 - 2021
y4e6GHOM rofy Ha 3acenanuy Kabeapsl ['eosoruu, MapKmeinepckoro nena u o0orammeH s

IIporokon ot 03 WO r. Ne 1
3aB. kadenpoit er A U.A. T'pumun

PaGouas mporpamma mepecMoTpeHa, 06cyxaeHa i ono6pena s peanusanuy B 2021 - 2022
y4eGHOM rofy Ha 3acenanuu kadeapsr [eonoruu, MapKIneiepekoro eia 1 06orameHus

ITpotokomor 20 m No
3aB. xadenpoit N.A. I'pumun

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa u ono6pena /s peamusanuy B 2022 - 2023
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [eonoruu, MapKIeIepekoro feia 1 0G0raleHus

Ilporokomor 20 r. Ne
3aB. xadenpoit U.A. I'pummun

\

Pabouas nporpamma nepecmoTpena, o6cyskaeHa u onobpena ans peanusaun B 2023 - 2024
y4eGHOM rofly Ha 3acefaHHH Kadeapsl [eooruy, MapKIIeHIepekoro fea 1 06oraleHus

[Ipotokomor __ 20 -7 No
3aB. xadenpoit W.A. Tpumus

PaGoyas nporpamma nepecMoTpeHa, oGeyxaena u on06pena s peamusamuy B 2024 - 2025
y4eGHOM rofty Ha 3acenanuy Kadeapsr [eonoruu, MapKIeaepckoro fea i 06orameH s

ITporokomor 20 r. Ne
3aB. xadeznpoit H.A. T'pumua

PaGouas nporpamMma nepecMoTpeHa, 06CysKaeHa 1 ofo6pena uIs peannzamun B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [€onoruy, MapKIIeHaepeKoro geia U 0G0raieHus

IIpotokomor 20 r. N
3aB. kadenpoit W.A. T'pumun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensmMu ocBOCHUS AUCHUIUIMHBI «DU3MKA TOPHBIX TOPOI» SIBISETCSA: pPa3BUTHE Y
CTYJICHTOB JINYHOCTHBIX Ka4eCTB, a Takxke (popmupoBaHue MPo(hecCHOHATBLHBIX KOMIIETEHIIUHN B
cootBercTBuU ¢ TpeboBanusmu ®I'OC BOIIO cnenmansnocT 21.05.04 IN'opHoe nerno.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HNucnummuaa PusnMka TOPHBIX TOPOJ BXOAUT B 0a30BYI0 4YacTh Y4eOHOro IUIaHa
00pa3oBaTesbHOI MPOrPaMMBI.

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

I'eonorus

Marematuka

®dusuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

DIOTaMOHHBIN METO 000TAIICHUS

[TepepaboTka 1 UCTIONIB30BAHUE MTPOTYKTOB 00OTAIIICHUS

[IpoexkTupoBanue o0OoraTuTeNbHbBIX PadpuK

I'paBUTaIIMOHHBII MeTO1 OOOTAIIEHHUS

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrare ocBOCHUS TUCIHMITIHHBI (MOAYIs) « DHU3HKa TOPHBIX TOPOI» 00YJIAIOIITUICS
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

[TK-16 rOTOBHOCTBIO BBIIIOJIHATH IKCIIEPUMEHTAIbHBIE U TJAOOpaTOPHbIE UCCIIEA0BAHNUS,
UHTEPIPETUPOBATH MTOIYYECHHBIE PE3YIbTaThl, COCTABIIATD U 3aLUIIATh OTYETHI

3HaTh - CBOMCTBA M KJ1accU(UKAIIMKU TOPHBIX TTOPOJT;

- IapaMeTphl COCTOSHUS TOPOJHBIX MAaCCUBOB;

- 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB FOPHBIX MOPO U MTOPOJAHBIX
MacCHBOB O] BO3JecTBHEM (PU3NUECKUX TTOJIEH;

- OCHOBHBIE METO/IbI ONPEENIEHUSI CBOMCTB TOPHBIX OPOJI U TOPOTHBIX
MacCHBOB B JIAOOPATOPHBIX U HATYPHBIX YCIOBHIX

YmMmern - IPOBOJUTH UCIIBITAHUS TOPHBIX MOPOJ IPH UCCIETOBAHUU HX (GUZUUECKUX
CBOWCTB
Bnaners - TEPMUHOJIOTHEN U3YYEHHOIO KypCa;

- OCHOBHBIMH METOJUKaMHU IMMPABUJIBHOI'0 U3MEPCHUA pa3JINIHBIX
(bl/ISI/II-ICCKI/IX BCJINYMH, HABBIKaMU 06pa60TI(I/I MOJIYYCHHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX

OIIK-4 roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MTO3UIIMN OLIEHNBATh CTPOEHUE, XUMUYECKUN 1
MHUHEpaJIbHBIA COCTaB 36MHOM KOPBI, MOP(HOJIOTHYECKHE OCOOCHHOCTH U T€HETHYECKHE THUIIBI
MECTOPOKACHUIN TBEPABIX MOJE3HBIX NCKONAEMBIX ITPU PEIICHNH 3a/1a4 110 PallMOHAIBHOMY U
KOMILIEKCHOMY OCBOCHMIO T'€OPECYPCHOI0 MOTEHIajIa HEAP




3HaTh

- MUHEpAJIbl U TOPHBIE TOPOJIbI, UX CTPOCHHUE U COCTaBA;
- METO/Ibl U3YUYEHHUSI COCTAaBA U CTPOCHUS TTOPOJI;

- 0011IMe TPUHLUIIBI BIUSHUS MUHEPAIbHOTO COCTaBA U CTPOCHHUS
Ha CBOMCTBA MOPOJ;

- Kiaccu(uKanuio GU3NIECKUX CBOICTB MOPO/I;

- TUIBI BHEIIHUX HOJIEH

YmMmern

- CTIOJIH30BAaTh OCHOBHBIE MTPABHJIA U3YYECHUS (PU3UKO-TEXHUYECKIX
1apaMeTpoB MOPOL;

- OIIPEACIIATh UICTUHHYIO U HACBIITHYIO IIJIOTHOCTh, KPEIIOCTh U
aOpa3suBHOCTH, BIAXKHOCTh M CHIITYYECTh MUHEPATBHOTO ChIPBS, IOPUCTOCTh
U TPEILMHOBATOCTh F'OPHBIX IIOPOJ

Bnanets

- KiaccuuKalue mopoa no GU3nYecKuM CBOUCTBAM;

- OCHOBHBIMU IPaBUJIaAMH U3y4EHUS] PUZUKO-TEXHUUYECKUX ITapaMETPOB
OPOJ;

- METOJIaMH OTIpeIeIeHuUs] (PU3UIECKUX CBOMCTB MUHEPAIIOB M TOPHBIX
OpoJ




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padota — 54,15 akan. 4acos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynutopHas — 3,15 akaz. gyacos

— caMocTosTenbHas pabora — 18,15 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas § g Dopma
o | KonTaKTHAS pabora 25 5 TeKyIIero
Paznein/ tema % (B axaz. 4acax) E e e N KOHTPOJIS Kon
JIMCIUTITAHBI 3 i YCHEBAaEMOCTH U | KOMIIETEHIIMU
@) g £ paboTsI .
mab. |mpakrt.| & [IPOMEXYTOYHOH
Tew| o | san S & aTTeCTaluy
1. Pazgen 1.00mme cBeneHust o ¢usnke
TOPHBIX IOPOJT
1.1 1.1. Hcropus pa3BuTust HU3HKU
TOPHBIX TIOPO/I.
Hems H3y4YCHUS CamocTrosTenpHoe
(U3UKO-TEXHUYECKUX CBOMCTB u3ydeHue
TOPHBIX TIOPOJ] ¥ MPOUCXOIANINX B y4eOHOi 1 VYcrHblit ompoc.
HHUX IIPOLIECCOB. 3HaueHHe (U3HKU HAaYy4HO 3amuTa MK-16
TOPHBIX ~TOPOX  JISI  CMEXHBIX 1 2 JHUTEPaTyphl.  |1abopaTOPHBIX U OTIK- 4
JUCLHUIUINH ¥ TPOU3BOACTBa. Pousb IMoaroroBka k | MPaKTUYECKUX
COBETCKUX M 3apyOe)KHBIX YUCHBIX B MIPaKTHIECKOMY, paodoT.
pa3BUTHH (DU3UKM TOPHBIX MOPOZ. 1a00paTOpHOMY
Kpyr npobnem, TpeOyromux 3HaHUS 3aHSTHIO.
¢busuxu TOPHBIX nopoJ, u
MPOLIECCOB.
6
1.2
1.2.MusnepanbHO-nIeTporpadhuieckue
OCHOBBI (PM3UKH TOPHBIX MOPOJ
CocTtaB U CTpOEHHE TOPHBIX IOPO. CamocToaTenbHOe
InoTHOCTB, MIOPHCTOCTH, U3ydeHHe
TPEIIUHOBATOCTD, BIIQ)KHOCTb, yueOHOI U VYerHbli onpoc.
obbemHass Macca. Kiaccuduxanus HAy4HO 3amura MK-16
(U3UKO-TEXHUYECKUX CBOWCTB 1 | 441 4 2 JIUTEepaTyphl.  |1abopaTOPHBIX U OIK- 4’
TOPHBIX TIOPOI. ba3oBbie IoaroroBka K | MPaKTHYECKHX
(U3UKO-TEXHUYECKHE  MapaMeTphl IPaKTUIECKOMY, pabor.
MOPOJI. H3otpomHOCT u 1ab0paTOPHOMY
AQHU30TPONHOCTH  CBOWCTB  IIOPO. 3aHATHIO.
Buznsl Boapl B HOpoJie, BecoBas U
o0beMHas BII&KHOCTb,
K03(PUIIMEHT BOJOHACHIIIICHHSI




Uroro mo pazneny

2 |aam | 4 | 4 |

2. Pazgen 2. ®U3HKO-TEXHOIOTHUECKHE

nmapaMeTphl TOPHBIX IIOPOJ

2.1 2.1.MexaHnnyeckue CBOMCTBA H
MIPOIIECCHl B TOPHBIX MOpOJax

Hanpsokenuss u  gedopmanuu B
TOPHBIX  IOpoJax.  YIpaBlleHHE
CBSI3AMU MEXIy YIPYTUMHU
HanpsHKeHHSAMH M iehopManusiMu.
Ynpyrue U miacTU4ecKue CBOWCTBA
nopoJi. 3aBHCUMOCTb YHPYTHUX U
CBOWCTB TIOpPOJ OT MHHEPAILHOTO
COCTaBa, IUIOTHOCTH, IIOPUCTOCTH,
cTpoeHus. Peonoruyeckue cBoiicTea
nopof. Ilon3ydecTs TOPHBIX MOPOA.
Penakcanus HanpsHkKeHUH B TOPHBIX
nopojax. JlnurensHas NPOYHOCTH
opoJ. Pounp YIPYTUX u
IUIACTUYECKUX CBOWCTB TMOpOJ B
mpouecce  UX  AedopManuu U
paspymenus. Metoabl onpeaeneHus
nedopmanuii u HAaIpsKESHHH.
Ilnactuyeckue  CBOICTBA  MOPOI.
Monymu  gedopmaruu.  BnusHue
MHUHEpaJIbHOTO coctaBa. dusnueckas
MPUPOAa NPOYHOCTH mopoJ. Teopun
npoyHocTtH. JledekxTsl B moponax, ux
poib B (opMupoBaHUU
HaIpsDKEHHUH, BIIMSIHUE Ha
MPOYHOCTH TOPHBIX Nopo. [Ipenenst
MOpOJ] TPU CXKAaTHH, DPACTSHKEHMH,
CIABIDKEHHU. YTOoJd  BHYTPEHHETO
TPEHUS, CLEIUIEHUs] TOPHBIX MOPOJ.
3aBUCUMOCTb TIPOYHOCTHBIX CBOMCTB
MOpOJ] OT MHUHEPAILHOTO COCTaBa U
CTpOCHHUs. 3HAa4YeHHE NPOYHOCTHBIX
CBOWCTB NOpOZA B IHpolecce HxX
pa3pylLIeHus 1 YIPOYHEHHUS.

1 | 4/41 2 2

CaMOCTOSITEIbHOE
U3y4YeHHE
yueOHOM U
HaY4HO
JUTEPATYPHI.
ITogroroBka k
MPAKTUIECKOMY,
1ab0paTOpHOMY
3aHATHIO.




2.2 2.2.AxycTHYecKHe CBOMCTBa u
MPOLIECCHI B TOPHBIX MOPOJIAX

VYopyrue konebaHuss B TOPOAAX.
AKycTHYECKHE MapaMeTpbl TOPHBIX

CaMOCTOSITEIbHOE
nmopoa. Ilormomenue, oTpakeHue u HBVICHUC
NpPENIOMIICHHE ~ yIOPYTrHX BOJH B e}lgHOﬁH
MaccHBax TOPHBIX TIOPO/I. yl:{a Ho
3aBUCUMOCTh AaKyCTHYECKHX J'II/ITey;IT - TIK-16,
MapaMeTpoB OT MOPUCTOCTH, COCTaBa HOHFETOiﬁa;( OIIK-4
U cTpoeHHs 1mopoa.  MeroJsl
. MIPaKTUYECKOMY,
M3y4YCHHs aKyCTHYECKHUX CBOMCTB
nabopaTopHOMY
IIOPOJI. Hcnonb3oBanue SAHSTHIO
aKyCTHYECKUX CBOWCTB TMOPOJ ISt ’
U3yUYCHHUS HEOJIHOPOIHOCTH
MacCHBa, HAIMPSHKEHHOTO COCTOSIHUS
U TPEIIUHOBATOCTH.
2.3 2.3.TemmoBele cBoOiicTBA H
MPOIIECCHI B TOPHBIX MOPOJax
dusnueckrue OCHOBLI HAKOIUIEHHS H
acCIPOCTPaHEHUs TeIla B TOPHBIX
pacrpoctp ? CaMoCTOATEIEHOE
Mopoax. TemmnoBuie CBOMCTBa HAVIeHIe
TOPOJI: TEIUIONPOBOTHOCTb, qggﬁoﬁ .
TEIUIOEMKOCTD, yHa Ho
TEMIIEpPaTypOIpOBOHOCTD, i [1K-16,
4/41 JIUTEPATYPBI.
TEIIOBOE pacmmpenue TOPOJI. ToxroToska K OIIK-4
3aBI/ICI/IMOCTb TCIJIOBBIX CBOﬁCTB oT
NPaKTHYECKOMY,
IIJIOTHOCTH, MMOPUCTOCTH "
nabopaToOpHOMY
CIIOUCTOCTH TIOPOJ. TemnoBbie SAHSTHIO

CBOMCTBA  MAaCCHBOB. TeILIOBEIE
CBOMCTBa pBIXJIBIX MOpoA. MeToabl
W3MEPEeHHsI TEIJIOBBIX CBOWCTB Ha
o0pasuax u B TOPHOM MacCHUBeE.




2.4 2.4.3nexTpudecKue CBOMCTBA H
HPOIIECCHI B TOPHBIX MOPOJAX

IonsTHe yIEJIbHOR
3JIEKTPOIPOBOTHOCTH. Teopus
3JIEKTPOIPOBOAHOCTH TBEPABIX TEIl. CamocrosTensHoe
ITpoBoaHMKH, TOJTYTIPOBOTHHUKH, U3y4deHHe
IUDNIEKTPUKU.  TUIBl  HOCUTENeH yueOHOM U
ToKa. JIpIpodHass ¥ 3JIEKTPOHHAS HaY4HO MK-16
3JIEKTPONPOBOAHOCTh 2 2 2 JUTEPATYPHI. OIIK 4’
MHUHEPaJIOB-TIOIYIPOBOAHUKOB. IonroroBka
Omnpenenenre TAMa HOCUTENEH TOKa MIPaKTHIECKOMY,
B MHUHEepaJax-TI0JIyIIPOBOIHUKAX. nabopaTopHOMY
3aKOHOMEPHOCTH HU3MEHEeHUs 3aHATHIO.
TEPMO3/JIC MHHEPAJOB Ha PYIHBIX
MecTopokaeHusX. Kiaccuduxanms
MHUHEPAJIOB 1o yIEeIbHOMY
3JIEKTPUIECKOMY COIIPOTHUBIICHHUIO.
2.5 2.5. MarnutHele cBoiicTBa U CamocTosTenpHOe
MIPOIIECCHI B TOPHBIX MOPOJax U3y4yeHHe
MarunutHsle CBOWCTBa TOpoJ. yueOHOil u
3aBUCUMOCTh MAarHUTHBIX CBOMCTB HAaY4HO MK-16
MOpoJ; OT COAEp’KaHHUs MHUHEPAJIOB, 2 2 2 2 JUTEPATYPBI. OIK 4’
CTPYKTYphl W BHEUIHUX YCIIOBHH. IToxroroBka
Metoapl  M3MEpEeHUs] MarHUTHBIX MIPAKTHYECKOMY,
CBOICTB FOpHBIX OPOA Ha 00pasuax 1a00paTOpHOMY
U B MacCHBe. 3aHATHIO.
2.6 2.6. PaguanuonHble cBOMCTBa
TOPHBIX TOPOJ
PannoaxktuBHOCTH MOPOJI.
P CamocToATeNnbHOE
PanunoaxTuBHBIE MUHEPAaJIbI.
o . U3y4eHHe
BosgelicTBust HU3Iy4YECHUH. .
. yueOHOi u
ITormomenne n3nydennii. Metoas! u HAVIHO
anmaparypa OIpeieNIeHHs] i KonTtponbnas TIK-16,
2 2 2 JUTEPATYPBHI.
pazinoaKTUBHOCTH OpoJ. pabora Nel OIIK-4
IToaroroBka k
PanuanmonHsie METOJIbI B
NPaKTHYECKOMY,
mporieccax  J0OBIMM  TOJIE3HBIX
nabopaTopHOMY
HCKOITaeMbIX, oOorameHus, B
. 3aHATHIO.
JOpa3BesKe MECTOPOKACHHIHA,
AaBTOMAaTH3aLUH TPOU3BOICTBEHHBIX
MPOLIECCOB.
Wroro no pazneny 10 [ 10/8U | 12 12

3. Paszmen 3. ®usnueckue MpoLECCH

TOPHOI'O IPOU3BOACTBA




3.1 3.1.'opHO-TEXHOJIOTHYECKHE
XapaKTEPUCTHKH TOPHBIX [TOPOJ

I'opuble mopombl  Kak — OOBEKT CaMocTosTenbHOE
pa3paboTKH. TexHonmorn4eckue n3ydeHne
[10Ka3aTeNIu CKaJIbHBIX, yueOHO U VYeTHBIN onpoc.
MOJTYCKANBHBIX, TUIOTHBIX, MATKHX H HAay4HO 3amuTa K-16
CBITYYHX IOpoJ. Kpenocrs, 3 3 1 1 JAUTEPaTyphbl.  [1a00OpPaTOPHBIX U OITK 4’
TBEPAOCTh, BI3KOCTb, APOOHUMOCTS, IoaroroBka Kk | MPaKTUYECKHX
B3pbIBAEMOCTb, abpa3uBHOCTh IIPaKTUYECKOMY, pabot
MOPOJI, CONPOTHBIIEMOCTh PE3aHHIO 1a00paTOpHOMY
nopox.  PaspyiieHHble  MOpOJBL 3aHATUIO.
TexHoNMOTNYECKHE MOKa3aTenn
Pa3pBIXJIEHHBIX TOPHBIX OPOLL.
3.2  3.2Ilpoueccsl  mOJNydeHUS
nH(OpPMAIIMH O CBOWCTBAaX, COCTaBe
U COCTOSHMH MAacCHBOB TOPHBIX
CamocrosTensHoe
OpoJ
u3y4eHue
Oomue CBEJICHUSL. KauectBo N .
yueOHOM U VYcerHslit ompoc.
MOJIE3HOTO  MCKOMAeMOro H  €ro HAVIHO Samuta
KOHTPOJIb. Omnpenenenue u Y T1K-16,
2 1,15| oswurepaTypbl. |7ab0paTOpPHBIX U
KOHTPOJIb cocraBa TTOJIE3HBIX OIIK-4
IoaroroBka Kk | MPaKTUYECKHX
HCKOMAEeMBbIX. IIpoueccer
IPaKTUYECKOMY, pabot
oborareHus TIOJIE3HBIX
nabopaTopHOMY
HUCKOIIaECMBbIX.
3aHATUIO.
CxBaXWHHBIE (TEOTEXHOIOTHUECKUE)
METO/IbI 0OBIBaHUSA MOJIE3HBIX
MCKOIIaeMBbIX.
Hroro no pazaeny 5 3 1 1215
Wrtoro no nqucuuriinHe 17 (17/121| 17 ]18,15 9K3aMEH TIK-16,0I1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce npenomaBaHusi AUCHMIUTUHBL «DHU3UMKAa TOPHBIX PabOT» MPUMEHSIIOTCS
TPaAUIMOHHAS U UHTEPAKTUBHBIC TEXHOJIOTHH.

Jlekuuu mpoXOoJAT Kak B TPaauLUMOHHON (opme, Tak U B (dopme nekuui-oecen, rae
MaTepuajl OPHEHTHUPOBAaH Ha HU3JI0KEHHE M OOBSCHEHHE CTYACHTaM HaydyHOW WH(pOpMaluy,
MO/JIEXKAIIEH OCMBICIIEHHUIO U 3aIIOMUHAHUIO.

JIeKIIMOHHBIN MaTepuall 3aKperisieTcs B X0€ 1a00paTOPHBIX M MPAKTUIECKUX padboT, Ha
KOTOPBIX BBITOJIHAKOTCS TPYNIOBbIEC WIIM UHANBUYAJIbHBIE 3aJaHU 110 IPOIACHHON TEME.

[Ipu npoBeneHun 1a0OPATOPHBIX M MPAKTHYECKUX 3aHATHHA HCIIONB3YETCS METOX
KOHTEKCTHOTO OOy4YeHUs, KOTOPbI MO3BOJIIET YCBOUTH MaTepuai IyTeM BBISBICHHUS CBs3ei
MEXy KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUNM U (OPMUPOBAHHE OCHOBHBIX
NPECTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BaHUEM MYJIBTUMEIUITHOTO 000pYyIOBAHUS.

CaMmocrosiTenbHass paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITEIbHOM
popabOTKe TeM B IIPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALIUH.

B kadecTBe OLIEHOYHBIX CpPEJICTB Ha NPOTSHKEHHHM CEMECTpa HMCIOJIb3YHOTCS: YCTHBIN
OIpOC, TECTUPOBAHUE, KOHTPOJIbHBIE pa0OTHI CTYJEHTOB.

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. lIsenoB, U.M. ®usnka ropHslx MOpoJi: MEXaHMYECKHE CBOICTBAa TOPHBIX MOPOJ :
yuebHoe mocobue / M.M. IllBemoB. — MockBa: MUCHUC, 2019. — 122 c¢. — ISBN
978-5-907061-27-9. Pexxum noctymna: https://e.lanbook.com/book/116928

2. Slauenxo, I'.A. ®usuka ropHBIX mMopoxa. IIOTHOCTHBIE CBOWCTBA TOPHBIX MOPOJ U
(akTopsl, ux onpezenstomiue ; yaeoHoe nocoodue / I'.A. Snuenko. — Mocksa: MUCHUC, 2019.
— 142 ¢.— ISBN 978-5-906953-86-5. Pesxum moctyma: https://e.lanbook.com/book/129076

3. 'onuapos, C.A. ®u3nka ropHsIX OpoJ : pusnyeckue sBieHus u 3Q(eKThl B MpakTUKe
roproro mpousBojactBa . ydebnoe mocodue / C.A. Tonuapos, II.H. Ilamenxos, A.B.
[TmotHukoBa. — MockBa . MUCHUC, 2016. — 27 c¢. — ISBN 978-5-87623-973-0. Pexum
noctyma: https://e.lanbook.com/book/93655

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. T'onuapos, C.A. ®U3HKO-TEXHUUECKUE OCHOBBI PECYpPCOCOEPEIKEHUS MTPH PA3pyLICHUN
rOpHBIX opo/1: yuedHoe nocodue / C.A. T'onuapoB. — Mocksa : ['opnas kuura, 2007. — 211 c.
— ISBN 978-5-7418-0482-7. Pexxum noctyna: https://e.lanbook.com/book/3282

2. AnekcannmpoB, A.B. HampaBieHHoe uW3MEHEHHE CBONCTB TOPHBIX IOPOJ
(HU3MKO-XUMHYECKAM  BO3JeiicTBUEM B Iesix d(dekTuBHONH pymomonroroBku / A.B.
Anexcanapos, H.M. Jluteunosa, T.H. AnekcannpoBa. — Mocksa: ['opras kawura, 2012. — 12 c.
— ISBN 0236-1493. Pexxum nocryma: https://e.lanbook.com/book/49713

3. HoBuk I'.1., PxxeBckuit B.B. OcHOBBI pu3uku ropHbIx nopoa. — M.: KHmkHBIH 10M
«JIMBPOKOMy, 2010. — 360 c.

4. A K. ITopuesckuii, I'.A. KatkoB. OCHOBBI (PM3HKH TOPHBIX TTOPOJ, TEOMEXaHUKH U
yIpaBJiieHUs cocTostHueM MaccuBa. — M.: MI'TY, 2004. —120 c.

5. Pxesckuit B.B., HoBuk I'.5I. OcHoBBI dusuku ropusix mopoa. M.: Henpa, 1994,

6. HoBux I'.41. JJaboparopHbie paboThI 10 KypCy «(pHU3UKUA TOPHBIX MOPOJ. YTIpaBlIeHUE
ropHbeIM naBnenuem». M.: MI'U. Y.1, 1986; Y.11, 1986; Y.111, 1987.



https://e.lanbook.com/book/116928%202
https://e.lanbook.com/book/116928%202
https://e.lanbook.com/book/129076
https://e.lanbook.com/book/129076
https://e.lanbook.com/book/93655
https://e.lanbook.com/book/3282%202
https://e.lanbook.com/book/3282%202
https://e.lanbook.com/book/49713
https://e.lanbook.com/book/49713

B) MeTonuyeckue ykazaHusi:

1. lerons E.YO., llaBakynesa O.I1. [TepepaboTka 1oe3HbIX UCKOMIAEMbIX [ DJIEKTPOHHBIH
pecypc]: npaktukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. JHCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

2. ®dusnueckue METOAbl U3YyYeHUs MHHEpaioB: JlabopaTOpHBI TPAKTHKYM IS
crynentoB cnenuanbHocTH 130405 «OboramieHue moiae3HbIX KCKOMAaeMbIX)» THEBHOW M 3a0YHOM
dopmel 00yuenust. — Marautoropck: [OY BITO «MI'TY um. I'.1. HocoBay, 2009 - 41 c.

Pexxum mocryma: https://newlms.magtu.ru/course/view.php?id=84856

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://e.lanbook.com/book/116928 IllBenoB, W.M. ®usmka TrOpPHBIX IOPO:
MEXaHUYECKUE CBOWMCTBA TOPHBIX Mopoj : ydeOHoe mocodume / M.M. IlIBemoB. — Mocksa:
MUCHUC, 2019. — 122 c. — ISBN 978-5-907061-27-9.

https://e.lanbook.com/book/129076  fxuenko, I.A. ®usuka TOPHBIX MOPO/I.
[110THOCTHBIE CBOMHCTBA FOPHBIX MOPO U (PaKTOPBI, UX OMpeaeistoue | yueoHnoe mocoodue / I'.A.
SInuenko. — Mocksa: MUCHUC, 2019. — 142 ¢. — ISBN 978-5-906953-86-5.

https://e.lanbook.com/book/93655 TonuapoB, C.A. ®usuka TOPHBIX MOPOJ]
¢busrueckue sBjaeHus U 3Q(HEKTh B MPAKTHKE TOPHOTO MPOM3BOACTBA : yueOHOoe mocodue / C.A.
['onvapos, I1.H. ITamenkos, A.B. [TnotaukoBa. — Mocksa : MUCHUC, 2016. — 27 ¢. — ISBN
978-5-87623-973-0.

https://e.lanbook.com/book/3282 T'onuapoB, C.A. ®OHUIUKO-TEXHUYECKHE OCHOBBI
pecypcocOepekeH sl IPH pa3pylIeHuH TOPHBIX mopo: yueoHoe mocoodue / C.A. T'oHuapoB. —
Mocksa : I'opras kaura, 2007. — 211 ¢. — ISBN 978-5-7418-0482-7.

https://e.lanbook.com/book/49713 Anekcanapos, A.B. HampasieHHoe wn3MeHeHHe

CBOMCTB TOPHBIX TMOPOJ (PU3UKO-XUMHUYECKUM BO3JEHCTBUEM B MeliaX d(PPeKTuBHOM
pynonoarotoBku / A.B. Anekcanapos, H.M. Jlureunosa, T.H. AnexcanapoBa. — Mocksa:

IIporpamMmmHoe oGecrieueHue

Haumenosanue [10 Ne norosopa Cpoxk efcTBHS IULIEH3UH

MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional(nms kiaccoB)
7Zip CBOOOJTHO 0ecCpOovHO
MS Office 2007 Professional |Ne 135 ot 17.09.2007 O6eccpouHo

Ipodeccuonanbubie 6a3b1 JTAHHBIX H HHGOPMAINMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwme xypca Cchblika

HanmonansHas WH(POPMAIIMOHHO-aHATTUTHIECKasT URL:
cucreMa — POCCHUICKMI MHIEKC HAy4HOI'O LIUTUPOBAHUSA '

https://elibrary.ru/project risc.asp

(PHHII)

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

Nudopmanuonnas cucrema - EnuHoe OKHO JocTyma K
HHGOOPMAIMOHHEIM PecypcaMm
9 MaTepuaJIbHO-TeXHHYECKOe 00ecriedeHue TUCIUIITIHHBI (MOTYJIs1)

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

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/Marc.html?locale=ru
https://newlms.magtu.ru/course/view.php?id=84856
https://e.lanbook.com/book/116928
https://e.lanbook.com/book/129076
https://e.lanbook.com/book/93655
https://e.lanbook.com/book/3282
https://e.lanbook.com/book/49713
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

JlexuvoHHasg aynutopuss MynbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd U
MIpeACTaBICHHS Y4eOHOH HHPOpMAITII

Jlaboparopuu 1. [[poOriibHO-U3MENBYUTENEHOE 000pYI0BaHUE.

2. I3aMepuTEIbHBIE UHCTPYMEHTBI.

3. [Ipubops! 1715 onpenenenus kpenoctu MuHepanbHoro cbipbs (ITOK, mpeccsr).

4, CymunbHbie mKadbl, My(deabHbIE ITeUH.

5. XuMuueckast mocy/a.

6. MUKpPOCKOIIBI

Kommbrotepnsiii kiacc [lepconansabie kommblotepsl ¢ nakerom MSOffice, Beixomom B
WHTepHeT M € JOCTyIOM B 3JIEKTPOHHYIO HH()OPMaIMOHHO-00pa30BaTEeIbHYIO Cpeay
YHHUBEPCHUTETA

AymuTopun Ui caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YATAIbHBIE 3aJIbl
oubmmoreku [lepconanbuble KoMmboTepbl ¢ maketom MSOffice, Beixomom B WHTEpHET 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[lomemenne s XpaHeHUs M NPO(PUIAKTUYECKOrO0 OOCIYXUBaHUS Y4eOHOro
obopynoBanus Crenaxu A1 XpaHeHUs1 yueOHO-HATJISAHBIX TOCOOUH U y4eOHO-MEeTOANYECKOM
JOKYMEHTAIUH.



IIpunoxenne 1
Y4eOHO-MeTOAMYecKH e 00ecleYeHHe CAMOCTOSITEJIbHOM PadoThI CTYy/1eHTOB

[To mucummmze «PuU3MKa TOPHBIX TOPO MPEIYCMOTPEHA ayAUTOPHASL M BHEAYIUTOPHAS
caMmocCTosTeNbHas paboTa 00ydJaroIIMXCs.

BHaeaynuTopHas camoctosiTenbHas paboTa CTyJASHTOB OCYLIECTBIISICTCS B BHJIE TOATOTOBKU K
Ha60paTOpHBIM U MPAKTUYCCKHUM 3aHATUAM, a TAKKC IIOATOTOBKE K KOHTPOJbHBIM pa60TaM.

Bunbt camocrosaTensHON paboThl (00bEM YacoB, OTBOJUMBIX HA CAMOCTOSITEIBHYIO paboTy 110
yueOHOMY m1any — 18,24acoB):

1. CamocTosATebHOE U3YUCHUE YICOHOM TUTEpaTyphI — 6yacoB
2. IloaroTroBka K 1a00OpaTOPHBIM 3aHATHIM —4 gaca

3. I[loaroroBka K NpakKTUYECKUM 3AHITHAM — 2 4aca

4. IloarotoBka K ayAMTOPHBIM KOHTPOJIbHBIM paboTam — 6,2 yacos

TecT 115l MPOBEPKM 3HAHUI

3agaHue HA IOHMMAaHUe TEPMHHOB
Br16epute npaBuibHOE ONpeiesieHne A KaXa0ro TEpMUHA U3 CIIUCKA!
MuHnepai.
AHM30TPOITHBIE MUHEPAJIBI.
WU30TPOIIHBIE MUHEPAJIB.
MuHepanbHBIil COCTaB TOPHBIX ITOPOJT
CrtpoeHne TopHbIX OPOJ.
PeIxuible TOpHBIE TOPOJIBI.
CBsi3HBIE TOPHBIE TIOPOJIBL.
TBepible TOPHBIE MTOPOBI.
ITpoduposas cTpykTypa.
0. AdanuroBas cTpyKkTypa.
11. MaccuBHas TekcTypa
12. Tlopucras Tekcrypa
13. Cnoucras Tekctypa
14. TlopucCTOCTh TOPHBIX TOPOJ]
a. MexaHn4deckne CMECH pa3IMYHbIX MUHEPAJIOB UJIM 3€PEH OJJHOTO MUHEPAJIa, HE CBA3AHHBIX
MEXIy COOOM.
b. C xecTKoll, ynpyroi cBs3bl0 MEX/y YaCTUIIAMU MUHEPAJIOB.
c. B 001myro cTexi10BaTyIo WM KPUCTAIMYECKYI0O MacCy BKpAIryieHbl KPYIHbBIE KPUCTAJUIbI.
d. Xapakrepuzyetr 00beMHOE OTHOCUTEIBHOE CO/IEpKaHUE B TIOPOJIE PA3IMYHBIX MUHEPAJIOB.
e. CBolicTBa HEOJMHAKOBBI B PA3HBIX HAIPABJICHUSIX.
f. IIpupoaHoe Te10, NPUOIUUTETHHO OJHOPOAHOE M0 XUMUYECKOMY COCTaBYy U (PM3UUYECKUM
cBoiicTBaMm, oOpa3zytolieecs B pe3ysibTaTe PU3NKO-XUMHUYECKHX MPOIIECCOB B 3€MHOI KOpe.
g. CBolicTBa OJIMHAKOBBI B Pa3HBIX HAIIPABJICHUAX.
h. CoBOKyTHOCTh IPU3HAKOB, OMUCHIBAIOIINX CTETIEHb CBA3HM MEXAY YaCTULIAMU MTOPOJbI, UX
pasmepsl, GOpMY M B3aMMHOE PACIIONIOKEHHE.
1. C BOIHO-KOJIJIOUTHBIMU CBSI3SIMH YaCTHI] MEXKIY COOOM.
j. 3epHa pa3IMYUMBI JIMIIb IPH YBETUYECHUH.
k. Yactuipl mopojsl HE MIIOTHO HMPUJIETAOT APYT K ApYTY, 00pa3ys OOJIbIIOe YUCIIO0
MUKpPOITYCTOT.
|. YacTuip! mopoasl uepenyroTces, 00pa3ys CJIOM U HAIIACTOBAHUSL.
m. COBOKYITHOCTb BCEX IYCTOT B TOPHBIX MOPOJaX, 3aKJIIOUEHHBIX MEKY MUHEPAIbHBIMU
YaCTHUILIAMHU WM UX arperaTami.
n. YacTuupl nopoasl HE OPUEHTUPOBAHBI, ILIOTHO MPUJIETAIOT APYT K APYTY.
Kmou: 1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-1, 14-m.

BEYXNnhk W=



IIpumeps! 3apay4:

1. I[Tpu ogHOOCHOM CxkaTUU 00pasia MOPOIbl MPSIMOYTOJILHOM (OopMBI BII0JIb pedpa A
Ha0II01a10Ch N3MeHeHue pasmepos ero pedep A u B=C na Benmmuuny AA, AB=AC. Onpenenutsb
moayib FOnra, koaddurment [lyaccona u Moayib casura ganHou nopozsl (E-?; v—7; G-?).
Jlano: P=32 kH; A=0,15m; AA=4*10""m; B=0,08 M; AB=6*10"wm.

2. IlocTpouts nacnopT NPOYHOCTH FOPHOM MTOPO/IBI, IPUHAB B KAYECTBE OrMOaroIEll KpyroB
Mopa npsimyto, KacaTelbHYIO K KpyraM pacTsbKeHus U cxkatus. OnpeaenuTs, 1o HeMy, CLEIUIeHHE
u yrou Baytpennero tpeuus (C-?; ¢-?). lauo: a,,. = 80 Mlla, o, = 41,8 Mila.



[Tpunoxenue 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallun
a) HHaHpreMLIe pe3yJdbTaThbl Oﬁy‘leHI/IH H OLCHOYHLIC CpeaACTBA AJIsI IPOBCACHUS l'[pOMC)KyTO‘lHOifI arrecranmm.

CTpyKTypHBI
W 3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0ydeHHS

O1eHOYHEIE Cpe€acTBa

I1K-16

T'0TOBHOCTBIO BBIIIOIHSTH OKCIICPUMCHTAJIBHBIC U J1a6opaToprle HCCIICA0BaHNA, HHTCPIIPETUPOBATH MMOJTYYCHHBIC PE3YJIbTAThl, COCTABJIATH U 3alllUIIATD

OTYCTHI

3HaTh

- CBOWMCTBa M KiacCU(HUKAIMU TOPHBIX
opon;

- TapaMeTphl
MAaCCHBOB;

- 3aKOHOMEPHOCTU HM3MEHEHHUSI CBOMCTB
TOPHBIX MOPOJ U MOPOJHBIX MACCHUBOB MOJ
BO3JICHCTBUEM (PU3UYECKUX TMOJICH;

- OCHOBHBIE€ METO/IbI OIIPEETIECHUS CBOMCTB
TOPHBIX IIOPOJ U IOPOJHBIX MAacCCHUBOB B
Ja00paTOPHBIX M HATYPHBIX YCIOBUAX

COCTOAHUA IIOPOAHBIX

IIpumepHBIi IepeYeHb TEOPETHYECCKUX BONPOCOB K IK3aMEHY
MuHepassl ¥ TOPHBIE IOPOJBI UX CTPOEHUE U COCTaB.
MexaHuueckre CBOMCTBA FOPHBIX MOPOL.

Tepmudeckue CBOMCTBA TOPHBIX ITOPOI.

I'opHble mopobl Kak 00beKT pazpaboTku. Maccus. ['opHas macca. OOpase.
[l1oTHOCTHBIE CBOMCTBA MTOPO/I.

TBepAOCTb TOPHBIX IMOPOL.

Krnaccugukanys ropHo-TeXHOIOIMYECKUX CBOWCTB MOPO/I.
Hanpsoxenus u nedopmanuu B Nopoaax.

Pannannonnbie cBoicTBa 00pa3IOB TOPHBIX MOPO/I.

bazoBbie pu3MKO-TEXHUUYECKHE MTapaMeTPhl MOPO/I.

N30TponHOCT M AHU30TPONTHOCTH TOPHBIX TIOPOJ.

VYnpyrue kone6aHus B MaCCUBaX TOPHBIX MOPO/I.

Binsinne MuHEpaIbHOrO COCTaBa M CTPOEHUS ITOPOJI HA UX CBOMCTBA.
[InacTuyeckre U peoIOruuecKre CBOMCTBA IOPOJ.

Kunkoctn m ra3el B IOpoaax.

CrtpoeHue, cocTaB U COCTOSIHUE Pa3pbIXJIEHHBIX TOPHBIX TOPOJL
BimstHue cocraBa u cTpoeHUS IOPOJ HA UX YIIPYT'HE CBOMCTBA.
Knaccugukanus ropHbIX MOpoJI O KPEernocTu

[IpouHocTh 00pa3110B TOPHBIX MOPO/I.

Bs3kocTh, 1poOUMOCTh U aOpa3uBHOCTDH MOPO/I.

[Tonsipu3zanys rOpHBIX MOPOJT

MexaHnueckue MoeIH 1e(OpMUPOBAHUS TEJ.




CTpyKTypHBI

1 3J1IeMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIETEHINH
TemnonpoBOIHOCTH U TEMIEPATYPOIIPOBOTHOCTD MTOPOJL
TpemurHoBaTOCTh TOPHBIX OPOJT
TBepaoCTh TOPHBIX MOPOJ M MUHEPAIOB.
AKycTHUYECKHE CBOMCTBA 00Pa31I0B TOPHBIX MTOPO/I.
TennoemMKoCTh MOPOS.
Knaccudukanus mopo mo Gu3u4eckiuM CBOHCTBAM.
Kpenocts ropHsix mopo.
TennoBoe pacmupeHue.
YmMmeTh - HUCIOJB30BaTh OCHOBHbIe mpaBuia | I[Ipumepsl 3agau:
U3Y4YEHUS ¢u3nko-TexHnyeckux [ 1. BEIUHUCINTE IUIOTHOCTH M 00BEMHYIO Maccy OPO/Ib, €CIIM U3BECTHBI €€ 00bEMHBIN BEC U
rapamMeTpoOB MOPOI; obmras mopucrocts (P=44%, Y=19,2 KH/M3)
- OompeneNsITh WCTHHHYIO W HachimHyo [ 2. KyOudeckwmii obpaserr co croporoid 5 cMm umeeT maccy 320 r. OnpenenuTs 00beMHYIO
IUIOTHOCTb, KpPeNnocTb U  a0pa3sMBHOCTb, | MACCY U OOBbEMHBIN BEC TOPHON TOPOABI
BJIQXKHOCTh M CBINY4YeCTh MHHEPAIbHOTO
CBIPBSl, IOPUCTOCTb M TPEUIMHOBATOCTb
TOPHBIX NOPOJ]
Buianers - TEPMUHOJIOTHEN N3YYEHHOTO Kypca; IIpuMepHBIH TeCT AJIs1 NPOBEPKHU 3HAHUHI

- OCHOBHBIMU METOJUKAMH TPaBUIHLHOTO
U3MEpeHUS Pa3IMYHBIX buznuecKux
BEJINYHH, HaBBIKAMH o0paboTku
MTOJTYYEHHBIX YKCIIEPUMEHTAITBHBIX TAHHBIX

3aJaHu€E Ha IOHUMaHUE TEPMHUHOB
Bri6epute npaBuibHOE onpezesieHue s KaX/a10ro TepMUHa U3 CIIUCKA!
Mumnepair.

AHU30TPOITHBIE MUHEPATIBL.
U30TPOIHBIE MUHEPAJIBL.
MuHepanbHBbIi COCTaB TOPHBIX TOPOJT
CtpoeHune TOpHbIX TOPOA.

PrIxXJIBIE TOPHBIE TOPOJBI.

CBs13HBIE TOPHBIE TOPOJIBI.

TBepable TOpHBIE MOPOBI.

9. Tlpoduposas CTpyKTypa.

10. AdanuToBas CTpyKTypa.

11. MaccuBHas TekcTypa

XN R WD




CTpyKTypHBI
1 BJIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

12. Tlopucras TekcTypa

13. Cnoucras TekcTypa

14. TlopucTtocTh TOPHBIX TOPOJT

a. MexaHnnueckne CMEeCH pa3IMYHbIX MUHEPAJIOB WM 3€PEH OJTHOTO MUHEpaJia, He
CBSI3aHHBIX MEXKIY COOOIA.

b. C sxecTKOM, yIpyroi CBS3bI0 MEX/Ty YaCTUI[AMH MUHEPAJIOB.

C. B 00myto cTexn0BaTyIo WM KPUCTAIMYECKYI0O MAacCy BKPAIJIeHbl KPYITHbBIE
KPUCTAJUIHI.

d. Xapakrepusyer 00beMHOE OTHOCUTEIBHOE COIEPIKAHUE B ITOPOIE PA3THYHBIX
MHUHEPAJOB.

e. CBoiicTBa HEOIMHAKOBHI B PAa3HBIX HAIMIPABIICHUSX.

f. [IpupoaHOE TEI0, MPUOTUIUTEIBHO OJHOPOIHOE 10 XUMHUECKOMY COCTaBY U
¢busznueckuM CBOICTBaM, oOpasyrolieecs B pe3ynbrare GU3NKO-XMMHYECKHUX MPOIIECCOB B
3€MHOM KOpE.

g. CBoiicTBa OIMHAKOBBI B pa3HBIX HAIIPaBJICHUSX.

h. CoBOKYIMHOCTH NIPHU3HAKOB, OMUCHIBAIOIINX CTEICHD CBA3HM MEK/y YaCTUI[AMU TTOPO/IHI,
UX pazMepsl, GopMy U B3aMMHOE PaCIONIOKEHUE.

i. C BOIHO-KOJIJIOUHBIMH CBSA3SIMU YaCTHII MEXKTy COOOH.

J. 3epHa pa3IUnYUMBI JIUIIb TIPH YBETHYCHUH.

K. YacTuiipl MOPOIBI HE TUTOTHO MPHJIETAIOT APYT K IPYTy, 00pa3ys OOIBIIOE YHUCIIO
MHUKPOITYCTOT.

|. HacTHiibl TOpO/IBI YEPEIYIOTCS, 00pa3ysi CJIOU M HAILTACTOBAHUSI.

M. COBOKYITHOCTb BCEX IYCTOT B TOPHBIX MOPOJAX, 3aKIOYEHHBIX MEXAY MUHEPAIbHBIMU
YaCTHUIIAMHU WJIU MX arperaTaMu.

N. Yactuiibl Opobl HE OPUEHTUPOBAHBI, INIOTHO MPUJIETAIOT APYT K JIPYTY.

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.




CTpyKTypHBI
1 3J1IeMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS

KOMIICTCHIIM U

OneHouHble CpeacTBa

OIIK-4

['OTOBHOCTBIO C €CTECTBEHHOHAYYHBIX IO3UIMKA OLIEHUBATh CTPOCHHE, XUMHUYECKHMH W MHHEPAJIbHBIH COCTaB 3eMHOW KOPBI, MOP(OIOrHYecKHe
0COOEHHOCTH M T'€HETHYECKUE THIbI MECTOPOKICHMH TBEPHBIX IOJIE3HBIX MCKONAEMbIX IPU PELICHUM 33a/Jad IO palMOHAIBHOMY M KOMILIEKCHOMY

OCBOCHHIO I'€OPECYPCHOT0 MOTCHIHAJIA HEJP

3HaTh - MHHEpaJbl M TOPHBIE TOPOJBI, HX
CTPOCHUE U COCTaBa,

- METOJbI M3YyU€HUsl COCTaBa U CTPOCHUS
OpoJ;

- o0miue TIPUHIIUIIBI BITMSTHUS
MUHEPAILHOTO COCTaBa M CTPOCHUS

Ha CBOICTBA MOPOI;

- KIaccupUKanuoo (U3HYSCKUX CBOHCTB
IOpOJ;

- TUTIBIBHETITHUX TTOJICH

IIpumepHbBIii epevyeHb TEOPETHYECKHUX BONPOCOB K IK3aMeEHY:

BrnusiHue BHEIIHUX TMOJIEH HA TEIUIOBBIE U 3JIEKTPOMATHUTHBIE CBOMCTBA MOPO/I.

Knaccudukanus pbIxibx HOpos.

Binsinue yBiiaxHeHUs1 Ha TOPHBIE TIOPOABI.

DU3NKO-TEXHUYECKHUE ITapaMETPhl Pa3pbIXJIEHHBIX IOPOLI.
Hanpsbxenns u neopmaniiy B TOPHBIX TOPOIAX

IIpenmer u MeTo/1bl (PU3UKUTOPHBIX TOPOJ

XPpYNKOCTh ¥ INIACTHYHOCTH IIOPOJ.

MarHuTHbI€ CBOIICTBa 00Pa3110B TOPHBIX MOPOI.
PU3HKO-TEXHUYECKHE ITapaMeTPbl TOPHBIX IOPOJI B MACCHUBE.
VYipyrue cBoHCTBa IMOPOI.

[TopucToCcTh TOPHBIX MMOPOJT

[Iepemenienue KUAKOCTEN U ra30B B IOPOAAX

Bo3aelicTBrue BHENTHUX MOJIEN HA CBOKMCTBA TOPHBIX MTOPO/I.
Pabora 1 nokaszarenau TpyIHOCTHU pa3pyLIeHUs

PacnpocTpanenue 1 HaKOIUIEHHUE TEIIA B TOPOJIAX

BinsiHne MuHEpalbHOrO COCTaBa U CTPOEHHUS IOPOJ HA UX MPOYHOCTH
OO61ue cBeieHNs 0 B3aUMOCBSI3H CBOMCTB MOPO/I.

CBoiicTBa OpOJ Kak MCTOYHUKH MH(OPMAITHH.
DIEeKTPONPOBOJHOCTh TOPHBIX OPOJ.

CrtpoeHue, cocTaB U COCTOSIHUE ITOPOJHBIX MAaCCHUBOB.
oOHapyKeHHEe BKJIIOUEHUH U OMAaCHBIX 30H B MACCHBAX TOPHBIX MOPOJ
Knaccugukanus ropHO-TEXHOIOTHUECKUX CBOMCTB TOPHBIX MOPO
3anaun 1 pa3zesibl QU3NKU TOPHBIX MTOPO]

dusnyecKue MpoLEecCHl B TOPHBIX IOPOAAX

Knaccuukanuu ropHsix nopos




CTpyKTypHBI
1 BJIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

AGpa3BHOCTH TOPHBIX MOPOJ

AKyCTHYECKHE XapaKTEPUCTUKU TOPHBIX 110POJ

Kpenocts ropusix mopoj. Metoibl onpenenenus kodhduirenTa KpernocTu
Knaccudukanus v macopTrusanus TOPHBIX MOPOJI IO (PU3NIECKUM CBOHCTBAM
Hcnonbp30BaHNe MATHUTHBIX CBOMCTB OPOJ B TOPHOM ITPOU3BOJICTBE

YmMmern

- INPOBOAWTH HCIHBITAHUSA TOPHBIX IMOPOI
IIpHu UCCIICAOBAHNH UX (1)I/I3I/I‘ICCKI/IX CBOMCTB

IIpumepsl 3axa4:

1. ITpu ogHOOCHOM C3kaTUU 00OpasIia MOPOIbl MPAMOYTOIBHON (GOPMBI BIOJIb pedpa A
Ha0r01a10Ch M3MeHeHue pa3mepos ero pedep A u B=C na Bennunny AA, AB=AC.
Omnpenenuts Moaynb FOura, koo durment [lyaccona u Moaysb cBUTa TaHHOM MOPOIBI
(E-?; v=7; G-?). Jlano: P=32 xH; A=0,15m; AA=4*10"m; B=0,08 M; AB=6%10"wm.

2. [TocTpouTh Macnopt NPOYHOCTH TOPHOI MOPOIbI, MPUHSB B KaUeCTBE Orudaroen
KpyroB Mopa npsmyro, KacaTeIbHYIO K KpyTraM pacTshKeHUs U cxkaTus. OnpenaenuTb, 1o
HEMY, CLETUIEHHE M yroJl BHyTpeHHero tpenus (C-?; ¢-?). [lano: a,,. = 80 Mlla, ¢, =
41,8 Mlla.

Bnanets

- Knaccudukamnmeit mopo mo GU3NYECKUM
CBOICTBaM;

- OCHOBHBIMM MpABUJIAMHU  H3YyYECHUS
(hUBUKO-TEXHUUECKHUX MTapaMeTPOB IMOPO/I;

- METoJaMHu OmpeleneHus] (PU3NIecKux
CBOMCTB MUHEPAJIOB M TOPHBIX

opoJ

ITpuMepHBIH TeCT JJIA NPOBEPKU 3HAHUMU

Bormpoc (3aganue) Bo3moskHbIE BapHaHThI OTBETOB
FOgHaﬂ nopojaa miaotHocteio 2,8 | 1. 2,66;
r/'cM 2.27,94;
UMeEeT OOIIYI0 TOPUCTOCTH 5 %. 3.0,56
OnpenenuTts yaeabHbINA BEC. 4. HEeT BEpHOI0 OTBETA




CTpyKTypHBI
1 BJIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

UTto moHUMAaETCsl MOJ CTPYKTYPOM
U TEKCTYpPOU FOPHBIX MOPOJ?

1. MuHepanbHbIN COCTaB.

2. XUMUYECKUU COCTaB.

3. CremneHb CBS3U MEX/1Y YaCTUI[AMH ITOPO/IbL,
ux

pa3Mepamu, (opMy U B3aUMHBIM
PaCIIOJIOKEHUEM.

4. IIpocTpaHCTBEHHYIO KPUCTAJUTMUECKYIO
peHIeTKy

Kakas Boma, Haxomsascsi B
TOPHBIX  TOpOAax, Ha3bIBAETCS
XUMHUYECKH CBSI3aHHON?

1. Boxa TecHO coelMHEHa MOJICKY ISIPHBIMH

CHJIaMU TIPUTSHKEHHSI ¢ TBEPABIMH YaCTUIIAMH
HIOPO/Ibl, OOBOJIAKMBAs UX B BUJIE IJICHKU.

2. Boga, koTopast Haps1y ¢ ApyrUMHU
MOJIEKYyJIaMHU

¥ HOHAMH BXOJIUT B COCTAaB KPUCTAJUTMIECKON

peLIEeTKH MUHEPAJIOB.

3. Boxa, koTopas B mopoJiax yAepKUBaeTCs B

MEJIKHMX MOPax U 3aIOHSIOIAs KPYITHBIE TTOPHI,

CHIOCOOHAs! TePEeIBUTATHCS B MTOPOJIaX MO

JIeMCTBHUEM CHJI TSYKECTU WJIN JIaBJICHHUS.

[To kakoMy mapameTpy TOpHbIE
IOPOABI IMOAPA3AEIISIIOTCS Ha!
BOJIOYIIOPHBIE,
CIIa0OMPOHUIIAEMEIE,
CpEIHENPOHUIIAEMBIEN
JIETKONPOHHUIIaeMble?

1. KoaddumeHToM TpemmHHOM!
IIPOHUIIAEMOCTH.

2. Koa¢dunrenTom NpoHUIIaeMOCTH.

3. Koapdunmenty dpunsrpanmu.

Kak Ha3bIBacTCs BHEIIHEE TI0JIC,
napaMeTpbl KOTOPOro U3SMECHIIOT B
SHAYUTCIBbHBIX MTPCJciIax C LEJIbIO
YCTAHOBJICHH 3aBUCUMOCTHU

1. CunoBsiM
2. U3meputenbHbIM
3. BozneiicTByromum.




CTpyKTypHBI
1 BJIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

CBOWCTB MOPOJIbI OT HUX?

IImactnueckas
MIPOUCXOIUT

nedopmarius

1. o mpsIMO MPOMOPLUMOHATIBHON 3aBUCIMOCTH
MEXIY

nedopmanusamMu MOpobl U HArpy3KOH

2. 6e3 HapyllIEHUs CIUIOIIHOCTH BEIIECTBa

3. 6e3 yBenMYEHHsI CKOPOCTH POCTa
nedopmariuii

HOBBIIICHUEM Harpy3Ku

IIpononbHbIE
pacrpoCTpaHsIOTCS

BOJIHBI

1. B TBepabIX Tenax.
2. B razax.

3. B xxunkux cpemax.
4. B moboii cpene.

HOpMaJ'ILHLIe HAIIPSPKCHUA OTO!:

1. Hanpsokenusi, eficTByroIMe KacaTeabHO K
Iomazaxe S.
2. Hampsoxenus,
MEePIEeHIUKYIISPHO
K pacCMaTpuBaeMoM IJIomaaxe S.

HaITpaBJICHHLIC

Kacareapurnie
OTCYTCTBYIOT TIpH:

HAIPS’KCHU S

1. o = 90° T.e. B IIOMAAKE, MapaUIEILHON
JIMHUU

JIEUCTBUS BHEIIHEH CHUIIBI.

2. o = 45° T.e. B IUIOMIAJKE, MapajlIelbHON
JIAHUU

JIEUCTBUS BHEIIHEH CHUIIBI.

3.a =0, T.e. B IUIOWIAJIKE, TEPICHIUKYISIPHOMN

HaIpaBJICHUIO JIEUCTBUS BHEIIHEH Harpy3KH.




0) Ilopsinok mnpoBeneHHsl NMPOMEKYTOYHOH aTTeCcTAllMM, INOKa3aTeJd W KpPUTEpHH
OLlCHUBAHHA:

IIpomexxyrouHass arrecrauys 10 AUCHMIUIMHE «®DuU3MKa TOPHBIX IOPOA» BKIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C()OPMUPOBAHHOCTH YMEHHH W BIaJICHHIA,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOH NUCIMIUIMHE MPOBOIUTCS B YCTHOW (hopMe MO 3SK3aMEHAIMOHHBIM
OuneraM, KaXblii U3 KOTOPBIX BKJIIOYACT 3 TEOPETUUECKUX BOINPOCA.

IMoxa3aTe1u 1 KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aysIioB) — OOYYarOIIUICS JEeMOHCTPHPYET BBICOKHI yYPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEPHPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUAX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamia) — oOydaromuiics JEMOHCTPUPYET CpPEeIHUN YpPOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJTHCHHUS TIPU aHATUTHYECKUX OTIEePAIUsX, IEpeHOCe
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OLICHKY «Y/I0BJIETBOPHUTEIbHOY» (3 Oaiia) — 00y4aromuiicst JeMOHCTPUPYET IOPOTOBBIN
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OMIMOKH, TPOSBISICTCS OTCYTCTBUE OTACIbHBIX 3HAHWUW, YMEHHH, HABBIKOB, OOYyYaroIIUKCS
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPUPOBAHUN 3HAHUSMH U YMEHUSMHU MPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEIbHO» (2 Oamia) — o0yJaromuiics JEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILIEHKY «HeY/A0BJIeTBOPUTEJbLHO» (1 6amt) — o0yyaromuiicss He MOXKET IOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHHS WHPOPMALMH, HE MOXET II0Ka3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



