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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro n3y4eHus JAHHOW AUCIUIUTHHEI SBIISCTCS IPHOOPETCHNE 00yJarOIIIMI HEOOXOMMBIX CIEIIHATBHBIX
npodeccuoHaIbHBIX 3HAHUI B 001aCTH CBOMCTB FOPHBIX MOPOJ X METO/IOB MX ONpPEEICHUs, i OBIaJACHHS CTIOCOOHOCTBIO
UX HCIIOIB30BaHUs B 00IaCTH TOPHOTO €I NIPU NPOBEJICHUH Pa3BeI0YHBIX, TOPHBIX M TOPHOTEXHIUUYECKUX BBIPAOOTOK
(OIIK-9).

1.2 | 3amaueii Kypca sSBISETCS OCBOSHHE 00yJaIOIINMI METOJIOB OITPEIEIICHHS CBOMCTB TOPHBIX ITOPOJI, © YMEHHUS IIPUMCHSTH
9TH 3HAHUA IPH IPOSKTUPOBAHUN PA3IMYHBIX BUIOB TOPHBIX padoT, BKIIIOYAs IIOTPY309HO-TPAHCIIOPTHBIE OIEPaIiy
(OIIK-9).

2. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30OBATEJBHOU ITPOI'PAMMBbI

Hukn (paznmen) OIT: | b1.b

2.1 | TpeGoBaHus K NpeIBAPUTEIbHOI IOATOTOBKE 00y4YaI0Lerocs:

2.1.1| Uadopmartnka

2.1.2 | Kynbryposnorus

2.1.3 | MaremaTunka

2.1.4| ®usuka

2.1.5 | Acropus

2.1.6| Obmas reonorus

2.1.7| Obmas sxonorus

2.1.8 | Xumus

2.2 | JucuunaaHbl (MOAYJIN) H NPAKTHKH, JUIsI KOTOPBIX 0CBOeHHE TAHHOI JUCIHILTMHBI (MOTYJIsI) HEOOXOANMMO KaK
npeanecTByomee:

2.2.1| B3pbiBHBIE pabOThI

2.2.2 |T'opHOE NaBlieHHE U KpeTIeHHe TOPHBIX BRIPAOOTOK

2.2.3 | IlogzeMHas reoTeXHOIOrUs

2.2.4| Texuonorus OypeHHs B3PBIBHBIX CKBAXXHH M IITYPOB, OypOBBIE MAIIMHBI 1 MEXaHU3MBI

2.2.5| OTKpBITast FEOTEXHOIOTUS

2.2.6 | CtpouTtenpHasi TeOTEXHOIOT U

2.2.7 | Texnonorus MPOBEACHUC IOPHU30HTAJIBHBIX IMOA3CMHBIX BI:Ipa6OTOK

2.2.8 | 'eomexannka

2.2.9| Okcrmyartarnus TOPHBIX MAIIMH U 000pyX0BaHUS

2.2.10 | bezomacHOCTS BeACHHS TOPHBIX padOT M TOPHOCIIACATEIHHOE 1EJI0

2.2.11 | OcHOBBI IPOEKTHPOBAHHUS TOPHBIX paboT

2.2.12 | CneunanbHble METOABI pa3pyLIECHUS TOPHBIX TIOPOJT

2.2.13 | TexHoMOrMs ¥ 6E30MACHOCTD B3PBIBHBIX padOT

2.2.14 | TexHOJIOTUSI COOPYKEHHS BEPTUKAIBHBIX U HAKJIOHHBIX BBIPAOOTOK

3. KOMIIETEHI[H OBYUYAIOIIETOCSI, ®§OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIALIAHBI
(MOJLYJIST)

OIIK-9: BJIAaJICHUEM METOJaMH aHAJ/JIU3a, SHAHUEM 32KOHOMepHOCTeﬁ MNOBE€ACHHUSA U YIIPABJIECHUSA CBOlicTBAMHU TOPHBIX MOpoOa
" COCTOAHUEM MACCHBA B Mpo1eccax J00BIYH B nepepaﬁoTKn TBEPABIX MMOJE3HBIX HCKOMAEMBbIX, 2 TAKKE IPU
CTPOUTEJHBCTBE M IKCIIYaTallUHd MOA3EMHBIX coopymenm‘i

3HaTh:

VYposenb 1 | CBOWCTBA TOPHBIX OPOJ U PYI U CIIOCOOBI YIIPAIBCHUS UMH, TEXHHUECKH XapaKTEPUCTHKH TOPHOIOOBIBAIOIIETO H
BCIIOMOTATEJIFHOTO 000pyIOBaHNUSI.

VYpoBens 2 | YCoBHS HCTIONB30BaHUS TOPHOJOOBIBAIONIET0 000PYAOBAHIS IPUMEHHUTEIFHO K KOHKPETHBIM 33/1a9aM.

YMmeTh:

ypOBeHB 1 Pa3pa6aTI>IBaTB TEXHOJIOTMYECKOE M TEXHUYECKOE ObecIieueHue [0 Ppa3BCAKU 1 HO6I>I‘H/I IIOJIC3HOI'O UCKOIIa€MOTI'0.

VYpoBeHb 2 | BEIMOMHATE MIPOEKTHBIE 3a0aHIS Ha Pa3pabOTKy MECTOPOXKICHHI.

Baanern:

VYposens | | HaBbIKaMu IpOEKTHPOBaHMS pa3pabOTKI MECTOPOXKICHUH MTOIE3HBIX HCKOIIAEMBIX.

YPOBGHB 2 Metonamu IMPOCKTUPOBAHUA FOpHO-Z[OGLI‘IHBIX IJIA pas3iindHbIX TOPHO-T'COJIOT'MYCCKUX yCJ'IOBPIfI MCCTOPOXIACHHUHA.
BI)IBOIII/ITI) HAaBBIKAMH TEXHUKO-DKOHOMUYECKOIr0 00OCHOBAHMSI MIPUMECHCHUE TEXHUYCCKUX CPEIACTB IPU I[06I)I‘II/I
TIOJIE3HOI'0 MCKOMMAEMOI'0 SKCITyaTalluy MOA3€MHbBI COOpy)KGHHfI.

B pe3ysabTaTe ocBOeHUSs AMCUMIJIMHBI (MOAYJIf1) 00yUAIOLIMIiCS 10JIKEH




3.1

3HaTh:

3.1.1

OCHOBHBIC (I)I/I3I/IKO-MexaHI/I‘IeCKI/Ie CBOﬁCTBa, TOPHOTEXHOJOTMYCCKUE XapaKTCPUCTUKU U KHaCCI/I(pI/IKaHI/II/I TOPHBIX TOPOI;

3.1.2

OCHOBHBIEC METOJBI U METOJWKHU I10 OIPEACTICHUIO CBOMCTB TOPHBIX TOPO/I;

3.1.3

OCHOBHBIE CBOWMCTBA TOPHBIX MTOPO/I, BIUSIONIIE BEIOOP TEXHOJIOTHH TOPHBIX paboT M Ha SKOJIOTHIECKYI0 0e30IacHOCTS,
IIPU WX TIPOM3BOJICTBE.

3.2

Ymers:

3.2.1

OIPCACIIATh OCHOBHBIC T'OPHO-TCXHOJIOTHICCKUC CBOMCTBa TOPHBIX ITOPOI;

322

MPUMEHSITh 3TH 3HaHHSI TPU [IPOSKTUPOBAHUH PA3IHYHBIX BHJIOB TOPHBIX paboT, BKIIOYAs TOrPY304HO-TPAHCHIOPTHBIE
oreparuu;

323

npaBHUIIBHO BBI6I/IpaTL TCXHOJIOTHIO ITPOBCACHUS TOPHBIX BBIpa6OTOK;

324

IJIAaHUPOBATDH TPAHCIIOPTHO-TEXHOJIOI'MYCCKUE OIICpallii Ha OCHOBC 3HAHUM CBOMCTB TOPHBIX ITOPOJ;

3.2.5

HCIIOJIB30BaTh 3aKOHBI 1 METOAbI MATEMATHUKU IIPHU PEILICHUN HpO(I)CCCI/IOHaJ'IBHbIX 3aaa4,

3.2.6

HaXOAUTh, aHAU3UPOBATh U IepepabdaThIBaTh HHPOPMALIUIO, UCTIONb3Ys COBpEMEHHbIE HH()OPMAI[OHHBIE TEXHOJIOTHU.

3.2.7

(OTIK-9)

33

Buaanern:

3.3.1

CIoco0aMy ¥ METOJIAMHU OTIPEJISIIEHHSI OCHOBHBIX CBOWCTB TOPHBIX TTOPO/T;

332

HEOOXOIMMBIMH CBEJICHUSIMH IT0 COBPEMEHHOMY OTEUECTBCHHOMY H 3apyO0eKHOMY 000pYyJOBaHHUIO U IIPHOOpaM 110
OIPEIEJIEHUIO CBOMCTB IOPHBIX IIOPOL;

333

OCHOBHBIMH METOJIaMH, CITOCOOaMH M CPeJICTBAMH TIOyIEHHs, XpaHSHHUS U ITepepaboTKu HHPOPMaNH, IMETh HaBBIKU
00pabOTKH JaHHBIX U PAOOTHI C KOMIBIOTEPOM KaK CPEACTBOM YIIPaBICHUS HH(OPMALUEeH U UCTIONb30BATh TEOPETUIECKUE
3HAaHMS B IPAKTHKE T€OIKOJIOTHYECKON 0€30I1aCHOCTH BEICHUS TOPHBIX paboT.

334

(OIIK-9).

33.5

3.3.6

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MO YJIA)

Kon

3aHATHS 3aHaTHsA/ / Kype MU PAaKT.

HaunmeHoBaHue pa3iesioB H TeM /BH]T Cemectp | YUacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue

Pasnen 1. O0mue cBeieHUs 0 TOPHBIX
NopoJax, KJaaccH(PUKANUU H METObI
HCNBITAHUI.

1.1

Paznen 1. O6uyie cBeneHus O TOPHBIX 2 2 JI1.3 J11.1 0
noponax. [lonsarue o MuHepanax u JI1.2J12.2
TOpHBIX Nopogax. Munepaisl J2.1J13.1
opoA00Opasyrolue, BTOPOCTENEHHEBIE,
akieccopusie. [Toposl MarmMaTuieckue,
MeTaMop(HIECcKue,  0CaI0THEIE,
CKaJIbHBIE IJIOTHBIE U PHIXJIbIE
HECLIEeMEHTUPOBaHHBIE.
I'opHOTEXHOIOrNYECKIE CBOMCTBA —
CBOMCTBA, C KOTOPBIMH UMEIOT JEJI0
TOpHSKU 1 OypoBukH. Kitaccuduxarius
CBOMCTB: (PU3UKO-TCXHUICCKHE,
neOopMaIoOHHbIE, TETUIOBbIE,
9JIEKTPOMAarHUTHBIE, PaJHOaKTUBHBIE,
TOpHOTEXHUYECKHE. MeTobl UCIIBITaHUH
TOJIEBBIE U JIA00pATOPHBIE, IIPSIMBIE U
kxocBeHHbIe. [ToHsATHS 0 Ipobax u
o0pasiuax, TpeboBaHus K OTOOPY U
H3TOTOBJICHHUIO 00pa3IioB.

Metonuka poBEICHHS IKCIIEPUMEHTOB.
Yucno onbITOB, KBaAPpaTUUHOE
OTKJIOHEHHE, KOA((QHUIIMCHT BapUaLnH.
DU3NKO-TEXHUUECKHE CBOMCTBA!
00bEMHAsl U UCTHHHAS IIOTHOCTD,
METOABI UX onpeneneHus. MeTon npsiMbIx
HM3MEPEHU, BOTFOMOMETPHUYCCKUIA,
THJIPOCTATHYECKOTO B3BEIIMBAHHSI.

/JTex/




1.2

Onpenenenne 00beMHOHN MIIOTHOCTH
ITOPOJT METOJIOM THIIPOCTATHYECKOTO
B3BemmBaHusl. /J1ab/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

1.3

Onpenenenne 00bEMHOHN IIIOTHOCTH
TOPOJT METOIOM THIPOCTATHYECKOTO
B3BemmBanus. /Cp/

JI1.3 JI11.1
J1.2J12.2
J12.1J13.1

Pa3nen 2. [lopuctocTs U BJIAKHOCTH
ropabix nopoa. Jdlepopmanuonnsie
CBOIiCTBA rOPHBIX MOPOA.

2.1

Paznen 2. [TopuctocTs 1 BIaXKHOCTD
ropHbIX nopoa. ®opma u pasmepsl
TOPHBIX TIOPOJ, CI1a00 - CPedHe - H
cuIIbHOTIOpHCTHIE. [TOpBI OTKPBITHIE U
3akpbIThie. OcoOble cBOMCTBA
CHJIBHOIIOPUCTBIX ITOPOA: JIETKUE,
HENPOYHBIE, XOPOUINEe QPIBTPHI,
HAKOIHUTEIH BOJbI, XOPOILIHE
TEIUIOU30JIATOPHL. Boja xuMudecku
CBsI3aHHAs, CBOOOTHAS (TPaBUTAIUOHHAS).
IMopoms! cyxue, BIaKHBIE, MOKpEIE.
XapaKTepUCTUKH Pa3phIXJICHHBIX TTOPOI:
HACHIITHAsI TUIOTHOCTH, KO3 hUIIHEHT
Pa3pbIXJIEHUs, FPaHy10METPUYECKUI
COCTaB, YIOJI €CTECTBEHHOI'O OTKOCA.
JedopmariirionHbie CBOHCTBA TOPHBIX
nopoz. Jlehbopmarnyu abcomOTHBIE 1
OTHOCHUTEJbHEIE, TIPOJIObHBIC U
MoTNepeYHble, YIPyTrue U IacTHUECKUE.
Ilonsatue o Moayne npoaoIbHON
YIPYTOCTH, MOAYJIE CIIBUT'a, MOLLYJIE
BCECTOPOHHETO cxaTud. OnpeneneHue
ko3¢ ¢urrenta [lyaccona. Metosl
omnpenenenus E u u ¢ nomonsio
WHAUKATOPOB YaCOBOTO THIIA 1

U POBOro TEH30METPUYECKOI'O MOCTA.

/Jlex/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

2.2

OrmpezienieHue IOTHOCTH MUHEPAIBLHOTO
CKeJeTa MIKHOMETPHISCKUM CIIOCOOOM.
OrmpeiesieHUe TIOPUCTOCTH MOPO/I.
OrnpezenieHre MOIYJIs TPOIOIBHOM
ynpyrocta 1 ko3 dummenra [Tyaccona c
TIOMOIIBIO IU(POBOTO
TEH30METPHYECKOT0

mocta [[TM-5

/J1ab/

J1.3 J11.1
J1.2712.2
J12.1J13.1

23

OmnpeeneHue MIOTHOCTH MUHEPAIEHOTO
CKeJleTa MUKHOMETPUYECKHM
criocooom. /Cp/

J1.3JI1.1
J1.2J12.2
J12.1J13.1

Pa3nen 3. IIpouHocTHBIE CBOIiCTBA
NOpoA. AKyCTHYECKHUE CBOHCTBA NOPOJ.




3.1

Paznen 3. AkycTudeckue CBOWCTBA
nopoa. CKopocTh NPOJOIbHBIX BOJIH.
JuHamudeckuii MOIyJIb YIIPYTOCTH.
IInacTuueckue cBoicTBa MOPO/I.
Peonornueckuie cBoMCTBA: JIUTEIbHAS
MIPOYHOCTb, PeSaKcalsl HapsHKEeHU,
K09 QUIMEHT MIACTUIHOCTH.
IIpo4HOCTHBIE CBOWCTBA IOPOA.
Hanpsixenust HopmalibHbIE U
TaHTeHIMaIbHbIC. [Ipeenbl MPOIHOCTH
nopon. Enununet usmepenus: [la, xlla,
MIla. HanpsieHHbIE COCTOSHUS
OJHOOCHBIE, IBYXOCHBIE, TPEXOCHBIE.
IIpenensr mpoyHOCTH AJIsT 00PA3IOB U IS
maccuBa. COOTHOIIEHUE MPEIeNIOoB
MIPOYHOCTH MIPU OJJHOOCHOM 0OBEMHOM
HaNPsHKCHHOM COCTOSTHUH. MeTOIbI
oIpeeNieHrs GCK: Ha oOpasiax
MIPaBUIBHOM (HOPMBI M CTaHJAPTHBIX
pa3MepoB, Ha 00pa3lax IMoIyHpaBHIBHON
(hopmbl, Ha 0Opasiax HeMmpaBUIHHOMI

(opMBL
/Jlex/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

32

OrmpesienieHre CKOPOCTH TPOIOIBHBIX
BOJIH M JMHAMUYIECKOTO MOYJIS
YIPYTOCTH.

OrmpezienieHue mpezena MpOYHOCTH Ha
OJIHOOCHOE C)KaTHe Ha o0pasiax
MPaBIIBHOW (POPMBI M CTAHIAPTHBIX
pa3mepos.

OrnpezeneHrue MPOYHOCTHBIX
XapaKTepPUCTHK TOPHBIX TIOPO/T
HCIBITAHHEM 00PAa3I0B MPOU3BOIBHON
(hopmbI

/JTa6/

JI1.3 J11.1
J1.2712.2
J12.1J13.1

33

Omnpenenenne nopucrocts nopox. /Cp/

JI1.3 JI1.1
J1.2712.2
J12.1J13.1

Pasznen 4. MeToasl onpeieieHust
npe/ejioB NPOYHOCTH HA PACTAKEHHeE,
u3rud, casur. Iacnopr npouHocTH
TOPHBIX MOPOJ.

4.1

Paznen 4. Metoapb! onpeneneHust
TIPEIETIOB MTPOYHOCTH Ha PACTSIKCHHE,
u3rud, caur. MetoJ mpsMoro
pacTsKeHUs1, CyIIHOCTh, HETOCTATKH.
Bpasunbckuii Metos1. COOTHOILIEHUE GCIK
u op. OnpeneneHue ¢ METOAOM OJTHO- U
JBYXIUIOCKOCTHOTO criBura. OmnpenencHme
OH3 METOJO0M KOHCOJBLHON OaIKu,
METOJIOM TPEX- M YETHIPEXTOUEHHOTO
HarpyxeHus. CpaBHEHUE NIPEJIENIOB
TIPOYHOCTH MIPH PA3THUYHBIX BUAAX
Harpyxenus. Heo0xoauMble BBIBOIBI IS
KOHCTpYKTOpoB. [TacopT npovyHOCTH
TOPHBIX OO/ [ UITOTE3BI MPOYHOCTH.
IToctynatsl runoressl npoyHocTd Mopa.
MeTtoauka mocTpoeHus nacropra
TIPOYHOCTH MTOPOJ, TIOHSITHE O YUCTOM
cABUTE. 3aBUCHUMOCTH MPENENbHOTO
CIBUTOBOT'O HANPSIKEHUS OT HOPMAJIBHOTO
Ha 3TOH ke IUIomanke. 3agadu,
pelaemMple ¢ TOMOIIBIO MAcTIopTa
npoyHocTH. /JIex/

JI1.3 J11.1
J1.2J12.2
JI2.1J13.1




4.2

OmnpenenceHue mpeena MpOYHOCTH HOPOT
Ha pacTsDKeHHUe (IIyTeM pacKaibIBaHUs
KEPHOBBIX 00pa3IoB M0 00pa3yIOIUM
LHWIAHAPA)

OmnpeneneHue yriia BHyTPEHHETO TPSHUS
1 TIPOYHOCTH MTOPOJIBI HA CIIBHT IIPU
HaJIMYUU C)KUMAIOIIEH Harpy3Ku.
IMacmopt npoYHOCTH MOPO. (TOCTPOCHUE
1 MCIOJIb30BAaHUE B MPAKTHYCCKHUX LIEIISX)
/J1ab/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

43

OmpeneneHne MOIYIS MTPOIONBHOM
ynpyroctu u kodddurmenta ITyaccona c
TIOMOIIBI0 IU(POBOro
TEH30METPHYECKOTO

mocta [[TM-5

/Cp/

JI1.3 J11.1
J1.2J12.2
J12.1J13.1

Paspnen S. I'opHoTexHnyeckmne cBOiCTBa
TOPHBIX MOPOI.

5.1

Paznen 5.I'opHOTEeXHUYECKHE CBOMCTBA
ropHbIx nopon. IlousTue o kpernoctu
nopoa. Koagdunment kpemnoctu
IIpotonesikonoBa M.M. meToIbI €r0
orpeneneHus. bypumMocTb, abpa3suBHOCTh
TOPHBIX TIOPOJ ¥ METO/BI ONPEICTICHUSL.
Knaccudukanuu mo 6ypuMoCTH U 10
aOpa3uBHOCTH. TBEPIOCTH IOPOA U
ompenenenue ee no meronuke llpelinepa
u UT'JT CrounHckoro. B3psiBaeMocTs 1
IpobuMocTh mopox. TpenHoBaToCTh
TIOPOJI, BUMIBI M Pa3MepHI TI0p,
KIaccu(HUKaIMsA 10

TpemuHoBaToCTH. /JIex/

JI1.3 JI1.1
J1.2712.2
J12.1J13.1

52

OmnpenencHue MPOYHOCTHBIX
XapaKTepUCTUK HOPOJI METOJIOM TOTYCHHS
(mpubop ITOK).

Onpenenenue abpa3MBHOCTH MOPO]]
METOIIOM HCTHPAHHS CTePXKHEH U3 cTalTi-
cepeOpsTHKY.

OmnpeneneHue TBEPAOCTH II0 LITAMITY
(meron IlInetinepa) u ko3 dhuIHeHTa
[UIACTHYHOCTH.

/J1a6/

JI1.3 J11.1
JI1.2712.2
J12.1J13.1

53

OmnpeneneHre CKOPOCTH TPOJOIBHBIX
BOJIH U TAHAMHYECKOTO MO JISI
ynpyrocta. /Cp/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

Pa3nen 6. TensioBble cBoiicTBa MOPOA.

6.1

Paznen 6. TeroBsie cBoicTBA IOPOA.
HeobxoauMocTh uX H3ydeHns — paboTHI B
paiioHe BEUHOW Mep3IIO0THI,
TEeMITepaTypHBIA PEXKUM Ha OOIBITHX
rryOnHaX, mepepaboTka pya. Y aenbHas
TENI0EMKOCTb, OIIPeAeIeHHE, CAUHHIIEI
H3MEpeHUs, KaJopumeTp. Termio- u
TEeMITepaTypOIPOBOAHOCTH. [1aBKOCTS,
TeMIlepaTypa IUIaBJICHHS, yAeIbHAs
TeroTa miapieHus.. COOTHOLICHUE
KaJIopuH U Jukoyis. TermoBoe
pacmmpeHue, Ko3QQUITHEHTH o 1 .
MaxcuMainbHas TIIOTHOCTD BOBI
(anomaunus oxoio t=+4). Tepmo - u
MOpo30cToiKoCTh. [lommopdHsre
IIPEBPAICHNS MUHEPAJIOB.
TepmoOyprMBbIe TOPHBIE TOPOJIBL.
MonudukannoHHbIE TIPEBPALICHUS
xBapia /JIex/

JI1.3 JI1.1
J1.2712.2
J12.1J13.1




6.2

Omnpenenenue IpOOMMOCTH TOPHBIX
nopoz /J1a6/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

6.3

Ompenenenue mpeaena MpoYHOCTH Ha
OITHOOCHOE C)KaTHe Ha o0pa3nax
TIPaBUILHON (OPMBI M CTAHAAPTHBIX
pasmepos. /Cp/

JI1.3 JI11.1
J1.2J12.2
J12.1J13.1

Pa3znen 7. MarHuTHbIE U
3J1eKTPOMATHUTHbIE CBOICTBA MOPO/I.

7.1

Paznen 7.0nekTpoMarHuTHBIE CBOWCTBA
nopoA. CBsI3b dJEKTPUYECKOTO U
MAarHUTHOTO MOJIeH. DIIEKTPUUECKHUHA TOK.
VY aenpHOE NEKTPUIECKOe
conpotuBienue: Au, Ag, Pt, Cu, Al,
XOPOILUE TPOBOAHUKH- PyAHBIE
MHUHepaibl. [omsapu3anust qUaIeKTpUKoB
B 3JICKTPHUYECKOM IIOJIE.
IIbe30amexTpuueckuii 3 dexT.
[Ipe303meKkTpHUKY: KBapII, TypMAaJHH,
He(elInH, CETHETOBA COJIb, TUTAHAT,
Oapusi, HUPKOHAT- TUTAHAT CBUHIIA.
IIpe3omaTynKm.

MarunutHsle cBoiicTBa opoJ. MarautHoe
nosie 3eMJiI, OCTOSHHASL HaNPsKEHHOCTh
" KoJiebaHMsl, MarHUTHBIE OypH,
MarHuTHble anoMaymu. [Topoabl qua-
napa- 1 heppoMarHeTHKH.
Marunuropa3sBesika, MarHuTHast
cenapauus. OcraTouHas
HaMarHUYeHHOCTh, HAMarHUIMBaHHUE.
MarHuTHO-TBepAbIE U MATHUTHO-MSITKHIE
(beppoMarseTukd. MarHUTOCTPHUKIIMS U
touka Kropu. ['eopuzndeckre MeToIbI
pa3BeaKu.

/JTex/

J1.3 J11.1
J1.2J12.2
J12.1J13.1

7.2

OrnpezeneHne TPOYHOCTHBIX
XapaKTePHCTHK TOPHBIX TIOPOJL
HCTIBITAaHHEM 00PAa3IOB IPOU3BOIBHOM
(hopmbl

/J1ab/

J1.3 J11.1
J1.2J12.2
JI2.1J13.1

7.3

OrnpezenieHNEe TPOYHOCTHBIX
XapaKTePUCTHK TOPHBIX TIOPO
HCTIBITaHHEM 00Pa3IOB IPOU3BOIBHOM
(hopmbI

/Cp/

JI1.3 J11.1
J1.2712.2
J2.1J13.1

Pazgen 8. PagnoakTHBHOCTB rOPHBIX
nopoz.




8.1 OOmye cBeeHrs 0 TOPHBIX OPOAaX. 2 1 JI1.3J11.1 0
ITonsiTrie 0 MUHEpalIaX U TOPHBIX JI1.2J12.2
nopozaax. Munepansl JI2.1J13.1
IOpO1000pasyIoye, BTOPOCTENCHHBIC,
akueccopssle. [lopoasl MarmaTudeckue,
MeTaMop(UYECKUe, U 0CaI0IHEIC,
CKaJIbHBIE IJIOTHBIE U PHIXJIBIC
HECIIEeMEHTHPOBaHHBIE.
T'opHOTEXHOIOrMYECKUE CBOMCTBA —
CBOMCTBA, C KOTOPBIMH UMEIOT JIEII0
ropHsku 1 Oyposuku. Kinaccudukanms
CBOMCTB: (PM3HUKO-TEXHUUECKHE,
nedopMaIoHHbIe, TCIUIOBEIE,
2JIEKTPOMAaTrHUTHBIE, PATHOAKTHBHBIE,
TOpHOTEXHUYECKHE. MeTo1bl UCTIBITAHUN
TIOJICBBIC U JIAOOPATOPHEIE, PSIMBIC H
KocBeHHBIC. [IoHATHS 0 Ipo0ax u
obpasmax, TpeboBaHUS K 0TOOPY H
H3TOTOBJIEHHIO 00pa3IIoB.

Mertonuka NpoBeJEHUS FKCIIEPUMEHTOB.
Uwco OnbITOB, KBAIPATUIHOE
OTKIOHEHHE, KO PUIIUESHT BapHaLIUH.
PU3NKO-TEXHUYECKUE CBONCTBA:
00beMHAsl M HCTHHHAS TIOTHOCTb,
METOABI UX ompeneneHus. MeTos mpsMbIX
HU3MEpEHU, BOIFOMOMETPUYECKUH,
THIIPOCTATUYECKOrO B3BEILIMBAHMUS.

/JTex/

8.2 Onpenenenue mpenea NPOYHOCTU MOPO, 2 2 J1.3JI1.1 0
Ha pacTshKeHHe (IIyTeM pacKajIbIBaHHS JI1.2J712.2
KEPHOBBIX 00Pa3IOB M0 00Pa3yIOIUM JI2.1J13.1
nwHapa) /J1ad/

83 Omnpenenenue mpeaena MPOYHOCTH MOPOT 2 4,65 JI1.3 J11.1 0
Ha pacTspbkeHue (IIyTeM pacKalbIBaHUS JI1.2712.2
KEPHOBBIX 00PAa3IOB M0 00Pa3yIOIINUM JI2.1J13.1
nwaHApa) /Cp/

8.4 Ox3amen/IToaroroBka K 2 2,35 JI1.3 JI1.1 0
sx3ameny/UBKP/ /MBKP/ JI1.2712.2

J12.1J13.1

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoOJIbHBIC BOIPOCHI M 3a/IaHUSI

O 001N N KA W —

10
11
12
13
14
15

. OOBeMHas IIOTHOCTH TOPHBIX MTOPOJ M INIOTHOCTh MHHEPAIEHOTO CKEJIeTa.

. Metons! onpenenernst 00beMHON MIOTHOCTH IOPOA B HATYPHBIX YCIOBHUSX.

. Kinaccuduxauns CBOWCTB ropHbIX MOPOA.

. XuMu4ecky cBs3aHHasA, (QU3NIECKH CBsI3aHHAasl, CBOOO/IHAs BOJA B TOPHBIX IIOPOJIaX U €€ CBOKMCTBA.

. ITopuctocTs mopoy, ee BAUSHNE HA APYTHE CBOHCTBA.

. OOm1ast, OTKpBITas U 3aKPhITast HOPUCTOCTH.

. Ompenienenye MIOTHOCTH MUHEPAIBHOTIO CKEJIeTa.

. YTOII eCTECTBEHHOTO OTKOCA, ITOHATHE 00 yTiie BHYTPESHHETO TPEHUS IIOPOI.

. HaceimHas macca, K03 GUIIMEeHT pa3phIXIeHHs, TPAaHyJIOMETPHIECKHI COCTAB, Pa3pBIXIIEMOCTh TOPHBIX MOPO.

. JIaGopaTopHBIe METO/IBI OIPEeNCHUS OOBEMHOM MIIOTHOCTH MTOPOJ.

. ledopMannoHHBIE XapaKTEPUCTUKU TTOPOI.

. Ompenienenne MoIyJIs IPOAOABHOH ynpyrocTu u kodddunuenta [Tyaccona Ha mpudope ¢ ”HIUKATOPOM YaCOBOTO THITA.

. Onpenenenue MomyIst IPOIONBHON yrpyroctd U kodddurmenta ITyaccona ¢ moMoIs0 HUGPOBOro TEH30METPUIECKOTO MOCTA.
. IloHsiTHE O TMHAMUYECKOM MOJYJIE YIIPYTOCTH TIOPOL.

. Metonps! onpeneneHnss JTUHAMHIYECKOTO MO YIPYTOCTH, MbE303IEKTPUIECKI 3((EKT U ero UCIIONB30BaHNE IIPH /3

JTUArHOCTHKE TTOPOJI.

16.

17

18.
19.
20.

21

22.
23.

OnpezneneHye TMHAMUYECKOTO MOLYJISl YIIPYTOCTH YJIBTPa3ByKOBBIM METOIOM.

. ImacTHYHOCTE M XPYIKOCTh TOPHBIX ITOPOJI, ONpeAeIeHie K03 GUIHNeHTa IUIACTHIHOCTH TTOPOJI.
Peonoruyeckue cBoiicTBa MOPOA: MON3YUECTh, PEIaKCalysl, AIUTEIbHAS IPOYHOCTb.
HanpsxenHoe cocrosHue. Bubl HaNpsKeHUH.

[IpouHoCTHBIE CBOMCTBA MOPOI.

. Ompenenenne mpezena MPOYHOCTH Ha CXKaTHE Ha 00pa3nax MpaBUILHON (GOpPMEI.

OmnpeneneHue mpeaena NIPOYHOCTH HA PaCTsDKEHHUE.

OnpezaeneHye npejiena NpoYyHOCTH NOPOJT Ha CABUT B MpUOOpE CO CMENEHHBIMU MaTpHLIAMHU.




24. ITacnopT NPOYHOCTH FOPHBIX TIOPOJ.
25. TlocTpoeHue nacnopTa NPOYHOCTH IOPOJ 110 JaHHBIM MPOYHOCTHBIX MCIIBITAHHUM.
26. TennoBble XapaKTEPUCTUKHU TOPOJI.
27. TennoeMKoCTh, TEILIONPOBOINMOCTD U KO (HUITIEHT TEIIONPOBOIUMOCTH TOPHBIX IIOPOJ.
28. lonsatus “YpenpHas TeMIOTa CropaHus’ U “ Y IenbHas TeII0eMKOCTh .
29. DnexTpuyecKue CBOWCTBA MOPOA. Y IEJIbHOE 3IEKTPUIECKOe CONPOoTHBIeHHE. IIOHITHS 0 IPOBOJHMKAX, ITOIYTIPOBOJHUKAX U
JIV3IEKTPUKAX.
30. ITpe3oanexrpuyeckuii 2P dexr.
31. IloHsATHE O TONSIPU3ALIUH.
32.YCcTpoiicTBO U MPUMEHEHNE TEH30aTYNKOB.
33. EcTecTBeHHas paJMOaKTUBHOCTD, BUJIbl U3IIy4EHUs, IIEPUOJ IOIypaciaia.
34. TloHATHE O KPEMOCTH FOPHBIX 1OpoJ, Kiaccupukamms npod. Ilporoassxonosa M.M., k0o PULIHEHT KpPEHOCTH.
35. Knnaccu¢uxarms mopos no OypuMOCTH.
36. B3peiBaeMOCTb [TOPOA U €€ OLIEHKA.
37. A6pa3uBHOCTH OPOJ U €€ OIPEIeICHNE METOIOM UCTHPAHHS CTEPHKHS.
38. I[loHsATHE O TBEPAOCTH HOPOJ M METOABI €€ ONPEACICHHUS.
39. OmeHKa 3HEPTOEMKOCTH Pa3pyIICHUS TOPHBIX TIOPOA MPH JHHAMHYECKUX Harpys3kax. J[poOMMOCTH TOPHBIX MTOPOI.
40. OnpeneneHyue NPOYHOCTH MOPOJ METOIOM TOTYECHHS
3anaHus Ui IPOBEACHUS TEKYIIeH aTTecTaluy npeactasiensl B [lpunoxennn 1

5.2. Tembl NHCbLMEHHBIX PadoT

1.®u3MKO-TEXHUYECKUE CBOMCTBA TOPHBIX MOPOJ U CIIOCOOBI UX OnpezeeHus (MoJaeBble U 1abopaTOpHbIE).
2.JlepopManoHHBIE CBOHCTBArOPHBIX MOPOJ U CIIOCOOBI UX OIpe/ieNIeHNs (TI0JIeBbIe U J1a0OpaTOpHEIE).
3.IIpodHOCTHBIE CBOWCTBATOPHBIX TIOPOIU CITOCOOBI UX OTpeeNieH s (TIoIeBbie U 1abopaTopHEIE).
4.T'opHO-TEeXHUYIECKHE XapaKTePHCTHKHU ITOPOIHU CIIOCOOBI UX OIpeeNieHHs (ToNeBbIe U Ta0opaTOpHEIE).
5.TennoBble CBOWCTBA TOPHBIX TIOPOJIH CIIOCOOBI MX ONpeIeNICHUs! (TI0NIEBbIE U JIa0OpaTOpHbIE).

6.PammoakTiBHEIE CBOICTBA TOPHBIX TIOPOAH CIIOCOOBI HX ONpeneeHNs (TT0JIeBhIe U Tab0paTOpHEIE).
7.2nexTpudeckre ¥ MArHUTHBIE CBOMCTBA TOPHBIX MOPOJH CIIOCOOBI UX OMpe/eNeHus (I0JIEBBIe U 1a00paTOpHBIE).

5.3. OneHou4HbIe cpeacTBa

Hosu3sHa Tekcra:

a) aKTyaJbHOCTb TEMBbI HCCIICI0BaHUS;

0) HOBH3HA M CAaMOCTOSTEIBHOCTh B TIOCTAHOBKE M PEIICHUH ITOCTABICHHON 3a1a4H, ()OpMyJIHPOBaHHE HOBOTO aCIIEKTa U3BECTHON
TpoOIEMBI B yCTAHOBIICHHH HOBBIX CBSI3EH;

B) YMEHHE paboTaTh C HCCIIEAO0BAHUSIMH, KDUTHYECKOM JINTEPATypPOii, CHCTEMaTU3HPOBaTh U CTPYKTYpPHPOBaTh MaTepHa;
') 000CHOBaHHOCTb aBTOPCKOH IO3UIINH, CAMOCTOSTEIBHOCTh OLICHOK U CY KIACHHI;

) CTHJIEBOE €AWHCTBO TEKCTa, SIMHCTBO KAHPOBBIX YepT.

CreneHb pacKpBITHS CYITHOCTH BOIIPOCa:

a) COOTBETCTBHUE IJIaHa TeMe pedepara;

0) COOTBETCTBHE COICPkKAHNA TEME U IUIaHy pedepata;

B) MOJIHOTA ¥ TTyOMHA 3HAHUH TI0 TEMe;

T') 000CHOBAaHHOCTH CIIOCOOOB U METOOB PAabOTHI C MATEPHAIOM;

€) yMeHHe 000011aTh, Je1aTh BHIBOJIbI, COOCTABIATh PA3IMYHbIC TOUKH 3PCHUS 110 OAHOMY Bompocy (rpobieme).
OO0CHOBaHHOCTH BBIOOPA HCTOYHUKOB:

a) OLIEHKa MCIIOJIB30BAaHHOM JIMTEPaTyphl: PUBJICUYEHBI JIM Hanbosee U3BECTHbBIE pabOTHI 110 TeME UCCIIeA0BaHusl (B T.4. )XypHaJIbHbIE
MyOJIMKALUK TIOCIIEIHHX JIET, TOCJIEJHUE CTATUCTHYECKUE JaHHBIC, CBOJKH, CIIPABKH U T.JL.).

CobimoaeHne TpedoBaHu K 0(pOpMIICHUIO:

a) HACKOJIBKO BEPHO O(OPMIICHBI CCHUTKH Ha MCIIONB3yEeMYIO JINTEPATYPy, CIIMCOK JINTEPATYPHI;

6) oLleHKa TPaMOTHOCTHU U KyJIBTYPBI U3MI0KeHHUs (B T.4. opdorpaduieckoit, IyHKTyalMOHHON, CTUIUCTUIECKOH KyJIbTYpBI),
BJIaJICHUE TEPMHHOJIOTHEH;

B) coOmoicHne TpeboBaHuil kK 00EMY pedepara.

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

- BXOJTHOTO KOHTPOJIS (TECTHPOBaHHE);

- Texymiero KOHTpoJIs (cobeceIoBaHue MPH CAa4Ye TECTOB U BOIMPOCOB IJISi CAMOIIPOBEPKH, JTA00PATOPHBIX PadoT);
- Beinosnaenue u 3ammra pedepara;

- Yyactue B HAyYHOM CEMUHAPE;

- Utor Texymero koHTpoist (DK3aMeH BO 2 ceMecTpe).

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJISA)

6.1. PexoMennyemas autepatypa

6.1.1. OcHoBHas JquTEpaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue WznatenscTBo, rox
JI1.1 |[ITanukaposckuii B. B., [Ouenka kagecTBa BCKPBITHS NPOIYKTHBHEIX IUTACTOB: y4eOHOE Tromens: TroMI'HI'Y, 2011

ITonos U. I1., mocooue

ITanukaposckuii E. B.




ABTOpBI, COCTaBUTEIH 3ariaBue W3znarenbcTBO, TO
JI1.2 | denopos b. B., DneMeHTHl PU3UKU TBEPIOTO Tela Tromenn: TroM['HI'Y, 2012

Hepanosckuii 1. ©.
JI1.3 | bproxoseuxkuii O.C., OCHOBBI TOPHOTO JleNia: yueOHoe ocoone CII6.: Jlans, 2017

Wnaxuu C.B.,

Kapnuxos A.IT.,

S B.I1.

6.1.2. /lonoJiHuTEIbHAS JIUTEPATYPa

ABTOpBI, COCTABUTEITH 3arnaBue W3znaTenbcTBO, rox

JI2.1 | Anucrparos 1O. U. Mertonbl pacyeTa TIaBHBIX TapaMeTPOB Kapbepa: yueOHoe M.: PITPY, 2008
nocodwue
JI2.2 | Maxkapos A. b. [TpakTrueckas TeoMexaHuKa: TOCOOUE JUIS TOPHBIX HHKECHEPOB M.: T'opHas xuura, 2006
6.1.3. MeTtoauueckue pa3padboTKku

ABTOPBI, COCTaBHTEITH 3arnaBue WznatenscTBO, TOX

JI3.1 |Ilomspnu P. 1O. MexaHu4yeckoe 000pyI0BaHHE KaphepOB M.: MITY, 2007
6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust
6.3.1.1 | Windows 7
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHUIIJIMHbI (MOAYJIS)
Ayauropus Hasnauenue OcuHarenne Bupg
4-36 Aynuropust JUis JIEKIMOHHBIX, CrennanusupoBaHHas MeOelb:

MPAKTHYECKUX, Ta00paTOPHBIX
Y CEMUHAPCKUX 3aHSATHH.

Habop y4eOHO Mebenu Ha 24
MOCaJOYHBIX MECTa; CTOJ
MpernoAaBaTeabCKuid — 1 miT.,
CTYJ MPEenoJaBaTebCKHi -1
LIT.; 10cKa MeJoBas- 1 mr.,
TEJIEBU30p HA KPOHILTEIHE C
BUJIEO IPUCTABKOM.
Crienanu3upoBaHHAs
AyIUTOPHUS 10 (DM3UKH TOPHBIX
TOPOTI:

ruapasnuueckuit npecc I1-50;
ruapasnnyeckuit mpecc [TH/I-
30-400 ¢ pyunsiM Hacocom H
2.63.2P; mudporoii
TEH30METPUUECKUIA MOCT
(LITM-5); ynpTpa3ByKOBbIE
npubopsr YKB-1M u YK-10
IIMC; cTaHoK s
ompeaeneHus adpa3suBHOCTH
nopox (YCC); yctaHOBKa 15t
OIIpeAEIeHHS TBEPOCTH ITOPOJ
(YMI'TTI-3); npubop auis
OIpeICIICHHS KPETIOCTH TOPOJT
(TTOK); xumMu4eckas mocyna;
AJIEKTPOHHBIE BECHI;
TEXHUYECKUE BEICOKOTOUHbIE
BECHI C pa3HOBECaMH; Habop
CHUT U MIKHOMETPOB;
9JIEKTpOHArpeBaTelb st
napaguHa; Habop
CTaHAAPTHBIX M PACXOTYEMBIX
00pa310B TOPHBIX HOPOJ ISt
MIPOBEICHUS UCCIIEI0BaHUH U
HKCHEPHMEHTOB.

8. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIUXCH IO OCBOEHUIO JTUCHUIIJIMHBI (MO YJIST)

MCTOZ[I/I‘JCCKI/IC YKa3aHuA 10 U3YUCHUIO TUCHUTIINHBI «Du3mnka TOPHBIX MMOPOa» NPEACTABIICHBI B HpI/IJ'IO)KCHI/II/I 2 ¥ BKITIOYAIOT B

ce0st:

1. MeTtoaunueckue ykazaHus 171 00y4aroLIiXcs 0 OpraHu3alyy y4eOHON AeITeIbHOCTH.
2. Meronudeckne yka3aHHs 110 OPTaHU3AMN CaMOCTOSATENBEHOH paboThl 00yJaomUXCS.

3. Metoamdeckie yka3aHHs 10 OpTaHU3AIMN NIPOIEAYPHI OIICHUBAHNS 3HAHUH, YMECHHUH, HABBIKOB 1 (WJIH) OMBITA AESTEIHHOCTH,
XapaKTepHU3yOIINX Tanbl (POPMUPOBAHUS KOMIIETCHIUH.




