MMHHCTEPCTBO OBPA3OBAHIA 1 HAYKH POCCUICKON ®EJIEPALIN
®denepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIbHOE YUPEKIICHUE
BBICITIETO MPO(ECCHOHATHHOTO 00pa30BaHMS
«/lanbHeBOCTOYHBIN (eiepaIbHBII YHUBEPCUTED)

(AIBDY)

NHXEHEPHAS IIIKOJIA IB®Y

COI'JTACOBAHO «YTBEPX]JIAIO»

PykoBomurens OI1 3apenyrommii kadeapoii ['opHoro nena
Y KOMIUIEKCHOTO OCBOCHUS T€0PECYPCOB
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«MapKIenepckoe J1ey1o» B.H. Makuiimn
JL.A. YconbreBa «05» moms 2017 r.
«05» wmoms 2017 1.

PABOYASI IPOTPAMMA YUYEBHO# JUCHMTIIMHBI (PITY )

®OU3UKA I'OPHBIX ITOPO/I

CnennanbHoctb 21.05.24 «["opHoe neno»
Crernmanu3zanus «MapkIiieinaepcekoe 1e1o»

Dopma MOATOTOBKU 3a04HAS

Kypc 3, cemectp 6

Jlekuuii — 8 wacos

IIpakTuueckue 3aHIATHSI — HET

CeMuHapCKuE 3aHATHS — HET

JlabopaTopHbie paboThI — 6 YacoB

B toMm uncite ¢ ucnons3zosanremM MAO iek. 0/1a6. 0 gacos
Bcero wacoB aynmuTopHOi Harpy3ku — 14 yacos

B Tom uncie ¢ ucnons3oBanueM MAO nek. 0/1a6. 0 yacos
CamocrostensHas pabora — 90 gacos

B ToM 9mciie Ha MOATOTOBKY K 3k3ameHy — 0 qacoB

3auer — 6 cemecTp

DK3aMeH — HET

PabGouast mporpamMMa cocTaBieHa B COOTBETCTBHHM C TpeOOBaHISIMH  (elepajbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa BhICUIEro MPohecCHOHATBLHOTO 00pa30BaHus, yTBEPKISHHOTO NPUKa30M MHUHHCTEPCTBA
obpazoBanus ¥ Hayku P® 17.10.2016 r. Ne 1298.

Pabouast porpamma oOcykieHa Ha 3aceJaHnH Kadeapb! [ opHOTo /ieia M KOMIUIEKCHOTO OCBOEHHSI TeopecypcoB, poTokoi Ne 13
or«05» wmomt 2017 1.

3aBeyronmii kadeapoii [ opHOTo fema 1 KOMILIEKCHOTO
0cBOEHHs reopecypcoB npod. Makumms B.H. « » 20 T.




Cocrasurens: ot Hukomarayk H.A.

Oob6opoTHasi ctopoHa TUTYJAbHOTO Jucta PITY ]|

|. PaGouyasi nporpaMmmMa nepecMoTpeHa Ha 3aceJaHUM Kadeaphbl:

[TpoTokom oT «___ » 20 . Ne

3aBenyromuuii kageapoit B.H. Makumun

I1. Padouasi mporpaMmma nepecMoTpeHa Ha 3acelaHUH Kadeapbl:

[TpoToxoi oT « » 20 . Ne

3aBeayromuit kadenpoit

(moamuce) (n.0. hammust)



AHHOTAIUA

JucrunmHa «®du3uka TOPHBIX MOPOI» TpEeIHAa3HAYeHa MJIs CTYACHTOB,
obOyuaromuxcss mo cnenuainbHoctn 21.05.04 «l'opHOe nenmo», crenuaiIu3aluu
«Mapxkieniepckoe J1eJ10» U BXOJUT B 0a30BYy10 YacTh O0ka Jlucuuminasl (MOILYIN)
yuebHoro miaHa (uuaaekc b1.5.14).

OO6mast TpyZa0eMKOCTh AucHUIUINHBI cocTaBisger 108 wacos, 3 3E. YueOHBIM
TUIAHOM IIPETyCMOTPEHBI JICKIIMOHHBIE 3aHSTHS 8 4acoB, JabopaTopHbie pabOThl 6 4acoB U
camocTositenbHast padota cryaenta 90 vacos. [uciummmza peammsyercst Ha 3 Kypce B 6
cemectpe (3a4er).

ConeprxaHnue TUCITUTIIMHBI OXBATHIBACT CIICAYIOIINN KPYT BOTIPOCOB:

MuHepanbl M TOpPHBIE TMOPOJbI Kak OOBEKThl TOPHOTO IPOU3BOJICTBA;
CTpOEHHE, COCTaB M COCTOSIHHE TOPHBIX MOPOJ U MAcCCHUBOB; (DH3UKO-XUMHYECKHE,
nerporpapuyecKkue U reHeTUYeCKUe KIacCU(PUKAIMKU TOPHBIX MOPOo; (hU3UYEecKue
SBJICHWSI B TOPHBIX TOPOJAx; OOIIME TIOHSITHS O CBOMCTBAX TOPHBIX ITOPOJT;
MEXaHUYECKHE CBOMCTBA TOPHBIX MOPOJ U MACCHUBOB; JehOpMAIIMOHHBIE CBOMCTBA
TOPHBIX TOPOJ; YIPYTHE CBOMCTBA TOPHBIX IMOPOJ; TEIJIOBBIC CBOMCTBA TOPHBIX
MopoJl M MAacCHUBOB; TEIJIOEMKOCTh U TEIUIONPOBOJHOCTh TOPHBIX MOPO/I;
DJIEKTPUYECKHUE W MarHWTHBIE CBOWCTBA TOPHBIX TIOPOJ M MAaCCHBOB; (DHU3UKO-
TEXHUYECKOE 00ecredeHrue TOPHOro MPOU3BOICTBA.

YcaoBUEM  YCTENIHOTO OCBOCHUS IHUCHUILIMHBI  SBISETCS HATIWIUE Y
CTYJICHTOB 3HAHWM MO JUCIUIUIMHAM, HU3y4YaeMbIM B MPEIIICCTBYIOMINN MEPUOI U
cozep KaimyM 0a30BBIE 3aKOHBI M OIpPEACNICHUs, HEOOXOAMMBIC ISl YCBOSHUS €€
nporpamMMmbl:  «Beicmmas  marematuka», «@uszuka», «Xumus», «l'eosorusy,
«MarepuanoBeaeHue», «OCHOBBI TOpHOro Jefna», «['opHOe A€o u OoKpykaromas
cpena» u Ipyrue.

Hear w3ydeHUs MUCHMIUIMHBI — (OPMHUPOBAHHWE 3HAHWW Y CTYACHTOB O
(bU3MYEeCKUX CBOMCTBAX TOPHBIX TMOPOJA JJS  WCIOJB30BAHMS WX  TIPH
MIPOCKTUPOBAHKUH U BEJICHUH T'OPHBIX padoT.

3agaum QUCIIUAIINHEL:



— M3yYEHUE OCHOBHBIX (DU3HMKO-TEXHHYECKUX IapaMeTpoB MOpPOJ B
7a00paTOPHBIX M HATYpHBIX  YCJIOBHUSX  (IUIOTHOCTHBIE,  IPOYHOCTHBIE,
TOPHOTEXHOJIOTMUYECKHUE);

— HU3y4yeHHe (PU3MUECKON CYIIHOCTH MPOLIECCOB, MPOUCXOISIIUX B TOPHBIX
OpoJlax M MAacCUBax IpU BO3JECHCTBUUM HAa HUX (U3MYECKUMU TMOJSIMH U
TOPHOI0OBIBAIOIMMH MaIlTHHAMM;

— IPUMEHEHHE [JaHHBIX O CBOWCTBAaX NOpPOJA JUIsl BbIOOpAa TEXHOJIOTUH
pa3pabOTKU ¥ COOTBETCTBYIOIINX PEKUMOB TOPHOTO 000PYIOBAHUS;

— YCTaHOBJIEHHME KaTeropuu paspabareiBaeMocTd 1opor  (OypumocTy,
B3PBIBAEMOCTH W [p.), ONPEIEICHUE IO HUM HPOU3BOAUTENBHOCTH TOPHOIO
o0opyi0oBaHusl, ONpEJEIeHHE HaANpPsLKEHHO-1e()OPMUPOBAHHOTO COCTOSHUSL MOPOJ
10 UX CBOMCTBAM.

JUIsi yCHEIIHOrOo W3y4eHHs] AUCHUIUIMHBI «®DPHU3MKa TOpHBIX IOPOI» Y
CTYJE€HTOB JOJDKHBI OBITh CHOPMHPOBAHBI  CIEAYIOUIUE MpEIBaApUTEIbHBIC
KOMIIETECHIINHN:

- C1ocoOHOCTh K 000OIIEHUIO U aHaNU3y WH(QOpMallMU, TOCTAHOBKE 1IENel 1
BBIOOPY MyTEH X JOCTUKECHHUS.

- ['OTOBHOCTH HCIIOJIB30BaTh HAy4YHbIE 3aKOHbI M METOABI MPU T€0JIOro-
IIPOMBINUICHHON OLIEHKE MECTOPOKIEHUI TBEPABIX IIOJIE3HBIX HMCKONAEMBIX U
TOPHBIX OTBOJIOB.

— BunageHne HaBbIKaMM aHaNM3a TOPHO-TEOJOTMYECKHX YCJIOBHM IpHU
HKCILTYyaTalMOHHOM pa3BeKe U J00bIYe TBEPABIX MOJIE3HBIX MCKOIMAEMbIX, a TaKkKe
IIPU CTPOUTENBCTBE U IKCIUTyaTaIlMH MTOA3EMHBIX OOBEKTOB.

— BrameHne MeTomaMu Treojoro-mpoOMBIIIJIEHHONW OLEHKM MECTOPOKICHUM
IIOJIE3HBIX UCKONAEMBIX, TOPHBIX OTBOJIOB.

B pesynbTaTe n3yueHus: JaHHOW TUCUHUILTUHBL Yy oOydaroniuxcst GOpMHUPYIOTCS

cienytomue oomenpodeccuoHanbHbIE KOMIETEHITUU (JIEMEHTHI KOMITETSHITUN )

Koxa u ¢popmyanpoBka KoMneTeHINH Jransl GOPMUPOBAHUS KOMIIETEeHIUH
OIIK-4 — I'oToBHOCTH C CrpoeHne, XUMHYECKUH 1 MHHEPAJIBHBIN COCTaB 3eMHOMN
€CTECTBEHHOHAYYHBIX TO3UIUI OLICHUBATb KOpBI, PU3NKO-XUMHYECKHE, TETPOrpaduiecKue 1

CTpOEHHE, XUMUUECKHH 1 MUHEPATbHBIN
COCTaB 3€MHOW KOPBI, MOP(OIIOTHYECKHE
0COOCHHOCTH ¥ TEHETHYECKHUE THITBI

3Haer TCHCTHYCCKHUC Knaccn(bm(aunn TOPHBIX TOPO.




MECTOPOKICHUN TBEPBIX MOJIE3HBIX

OmnpenensaTs GU3NKO-TEXHUIECKHUE TapaMeTPBI TOPHBIX

MCKOIIAEMbIX IIPH PELICHUH 33124 110 VnMeeT TIOPOJ.
panOHAIBHOMY U KOMIUIEKCHOMY
OCBOCHHIO T€0PECYPCHOTO MOTEHINAIA
OOMmUMK NPUHIMIIAMY BIUSHUS MHHEPAIBHOI'O COCTaBa U
Hep- CTPOEHUS Ha CBOWCTBA FOPHBIX MOPOJ] U OCHOBHBIMU
MIpaBUJIaMU M3y4eHHs (PU3UKO-TEXHUYECKHX CBOHCTB.
Bnaneer
OIIK-9 — Bianenne MeTomaMy aHAJIN3a, BozpaeiicTBre BHEITHUX (QU3WYECKHX TOJIEH Ha CBOWCTBA
3HaHHEM 3aKOHOMEPHOCTEH MOBEACHHS U TOPHBIX TIOPOJ ¥ METO/IBI YIIPABJICHHS CBOIICTBAMH H
YNIpaBIIEHUS] CBOMCTBAMH FOPHBIX MOPOA M | 3HaeT COCTOSIHUEM MacCHBa.
COCTOSIHHEM MacCHUBa B Ipoleccax J100bIdu
1 1epepaboTKU TBEP/IBIX MOJIE3HBIX
HCKOIIACMBIX, & TAKXKE IIPU CTPOUTEIILCTBE U OlLIeHUTh MEXaHHYECKOE COCTOSHUE MACCHBA TOPHBIX
SKCILTyaTallH HOJ3EMHbIX COOPYKCHHIA. MOPOJI, BEIOPATH METO/IbI YIIPABICHHS 3TUM COCTOSHHEM.
Ymeer
Meronamu BO3AECHCTBHS HAa CBOMCTBA FOPHBIX IIOPOJ U
B yIpaBJIEHUs COCTOSTHUEM MacCHBa.
JIaneer

B pamkax nucuuriauHbl «@U3MKa FOPHBIX MOPOA» COrJAaCHO y4eOHOTO IUIaHa

MCTOJbI aKTHUBHOT' o/ HHTCPAKTHBHOT'O O6y‘I€HH$I HC IIPUMCHAIOTCA.




I. Crpykrypa u conep:kaHue TEOPEeTHYECKON YaCTH Kypca

(8 wacoB)

Pazoen 1. Munepanvt u z2opnvie nopoost. Odugue ceedenus o0 @u3uko-
mMexXHUuuecKux napamempax 20pHslxX nopoo

Tema 1. MunepaJibl 4 ropHble OpoAbl. CTPYKTypHBbIE CBOMCTBA TOPHBIX
MOpox

OcCHOBHBIC TIOHSITUSI O MUHEpaJax, KpUcTaiax, TOpHBIX opojax. CTpykTypa
U TEKCTypa FOpHBIX MOpoJ. Marmatuueckue, Meramop(puueckue U 0cag0ouHbIe rop-
HbIE MOPOJbl. MHOropa3HOCTh TOPHBIX MOPOJ. BiusHue MUHEpanIbHOrO COCTaBa,
CTPOEHHMS TOPHBIX MOPOJ HA UX CBOMCTBA. MI30TpOMHOCTh M aHU30TPOITHOCTH TOPHBIX
nopol. [IopucToCTh M TPEHIMHOBATOCTh FOPHBIX MOPOJA. BIaxkHOCTH, YIAEIbHBIA U
OObEMHBIM BeC TOPHBIX TMOPOJ, IUIOTHOCTh, OOBEMHAs Macca, METOJbl HUX
ONIPEICIICHHUS.

Tema 2. Knaccupuxanus GU3MKO-TEXHMUYECKHUX NapaMeTPOB TOPHBIX
opoj

[I1OTHOCTHBIE, MEXaHWYECKHE, TEIJIOBbIE, JJIEKTPUUYECKHE, MAarHUTHEIE,
BOJIHOBBIE, paJUalMOHHbIC, TUJPOTA30JAMHAMUYECKUE, TOPHOTEXHOJIOTHUYECKUE
napameTpbl TOpHBIX TOpoA. bazoBble PU3NKO-TEXHUYECKHE CBOMCTBA MOPOJI.

Pazoen 2. OcHoeHnble NOHAMUA MEXAHUKU 20PHBIX NOpoo. Memoowl
onpeoeenus MexaHudecKux c60icme 20pHbIX nopoo

Tema 3. Hanpsiskenus u nedopmMauuu ropHbIX MOpos

HopmaiibHbie M KacaTelbHbIE HAIPSOKEHUS, TEH30p HarpspkeHui. Jledopma-
MU CXKAaTHUsl, PACTSDKCHUS, CIBUTA. YTIPYrOCTh U IUIACTUYHOCTH TOPHBIX TOPO/I.
Cratudeckuil 1 TMHAMUYECKUIT MOYJIU YIPYTOCTH.

Tema 4. IIpounocTsb ropabix nopoa. Teopuu npouHocTu

[Ipenensl MPOYHOCTU TOPHBIX MOPOJ Ha CXKaTue, pacTsikeHue, caBur. Koad-
(UIMEHT KPEeroCTH TOpHBIX mopona mo mkaiae M.M. IlpoTtonbsikonoBa. OO0bemMHas

IIPOYHOCTH TOPHBIX MOPOJ, MACHOPT MPOYHOCTH, YTOJ BHYTPEHHETO TPEHUS, CLIETLIE-



HUE TopHBIX nopoa. Teopus nmpounoctu Kynona-Mopa, Teopust HauboIbIIUX HOP-
MaJbHBIX HAIMpPSOHKEHUH, TEOPUS HAWOOJBIIUX KACATEIbHBIX HANPSDKCHUH, TEOpHUs
pazpyuienus ['puddurca.

Tema 5. Peosiornueckne cBOMCTBA rOPHBIX MOPOJ

[Ton3y4ecTp TOPHBIX MOPOJ 3aTyXarollasi, YCTAaHOBUBILASACS, IPOrPECCUPYIO-
mas. [Ipenen pmrenbHON NpoyHOCTH. Penakcanus Hanps>KEHUN B TOPHBIX MOPOAAX,
NEPHO]T PeJIaKCcaliy.

Tema 6. MeToabl onpeaesieHHs MEXaHUYECKHUX CBOMCTB rOPHBIX MOPO/

OnpeneneHue mnpenena MPOYHOCTH HAa OJHOOCHOE C)KATHE, HA OJHOOCHOE
pacTsDKEHHE, MPSAMbIE W KOCBEHHbIE MeToAbl. OmnpeaereHue MPOYHOCTU TOPHBIX
nopoj, Ipu 00bEMHOM HAIpPSHKEHHOM cocTostHuK. Onpenenenue nedopmMamoHHbIX
XapaKkTePUCTUK TOPHBIX MOPOJ: MOAYJA YIPYrocTdu, MOAYJsl oluel nedopmaiuu,
koaddummenta Ilyaccona, koadduimeHta MOMHBIX MOMEPEUHBIX Jaedopmarui,
MOJIyJII BCECTOPOHHETO CXKATHUS U MOJYJISl cABUra. McnpiTaHue Ha MOJI3y4YeCTh MpHU
OJIHOOCHOM U 00bEMHOM CKaTUU. MexaHnuecKue CBOMCTBAa MAaCCUBA TOPHBIX TTOPOSI.

Tema 7. Ynpyrue koJjie0aHusi 1 aKyCTHYECKHE MAPAMeTPhI MOPO/T

BonHoBoe ypaBHeHUE, MH(PPa3BYKOBbIE, 3BYKOBbIC THMIIEP3BYKOBBIC, YJIbTpa-
3BYKOBbIE ymnpyrue BOJHbL. CelicMHYECKUE BOJHBI, MPOJOJbHBIE U TMOMNEPEUHbIC
yOpyrue BOJHBI. AKyCTUYECKHE MapaMeTpbl: CKOPOCTh PACHPOCTPAHEHUSI YHPYTUX
BOJIH, KOA(PPUIIMEHT MOTJIOIICHUS, BOJTHOBOE CONTPOTURIIEHUE, KOIPDUITUEHTHI OTpa-
YKEHUS U TIPEJIOMJICHUS YIIPYTUX BOJH. BrivsHre BHYTPEHHUX M BHEIIHUX (PAKTOPOB
Ha aKyCTUYECKHUE CBOWMCTBA MOPOJ. AKYCTUYECKHE MapaMeTphl (a3, caararoimx rop-
HYI0 nopofy. VMcrnonb30BaHUE aKyCTUYECKUX CBOMCTB MOPOJ ISl U3YyUYEHUsI MaccuBa

TOPHBIX MOPOA. MeTOoIbl ONpeaeICeHUsT aKyCTUUECKUX CBOMCTB MOPO/I.

Pazoen 3. Tennoewvie ceolicmea 2opHvlx nopoo

Tema 8. ®u3nyeckne 0CHOBbI PACHPOCTPAHEHHUS] U HAKOIUIEHUS TeIJja B
TOPHBIX MOPOAAX

TennoeMKocTb, TEIUIONPOBOJHOCTh, TEMIIEPATYPONPOBOJHOCTh, TEIIOBOE

pacuIupeHne Mmopoja. DNEKTpOHHAsS W (POHOHHAS TEILIONPOBOJIHOCTh. 3aBUCHUMOCTD



TEIUIOBBIX CBOMCTB OT COCTaBa, CTPOCHHS IMOPOJ, BHEIIHUX YCIOBUU. TeEmIoBbIE
cBoiicTBa (a3, BXOASAIMIMX B COCTaB IMOPOJIbI, aHU3OTPOIHUS TETUIOMPOBOTHOCTH
nopoa. Temmonepenadya, KodQQPHUIUEHT TEIIOOTIAYH, KOHBEKIUSA. TepMHYEecCKUe
HaNpsHKEHHS B TOPHBIX NOpoJax. TemioBsle CBOMCTBA MACCUBOB TOPHBIX MOPO/I.

Tema 9. Ucnoab3oBaHHe TeNJIOBBLIX CBOWCTB MOPOJA W IPOLECCOB B
TEXHOJIOTHUH TOPHOI0 MPOU3BOACTBA

Mertonel n3MepeHns TEIIOBBIX CBOMCTB. Pa3pylieHue u ynpodyHeHne roOpHbIX
MOPOJ M MACCUBOB. YTIPABJICHUE TEIJIOBBIM PEKMMOM IIAXT U PYyAHUKOB. IC0JIb30-
BaHME TeIUia 3eMHbIX Help. OCOOCHHOCTH TEPMOJMHAMUYECKUX MPOILIECCOB MpHU

I[O6BI‘-IG ITOJIC3HBIX UCKOIIACMBIX B YCIIOBUAX BEUHOM MCP3JIOTHI.

Pazoen 4. dnekmpomazHummnbsie c60UCHEA 20PHBIX NOPOO

Tema 10. Tloaspu3aummsi ropHbIX mopoa. JludjekTpuuyeckas
NMPOHUIIAEMOCTh

Buasl nossipuzanuu: 37€KTPOHHAS, WOHHAs, AMIOJbHAS, OpPUEHTAIMOHHAs,
MaKpOCTPYKTYpHas, JJICKTPOXUMHYECKas. ODJIEKTPOCTpUkiusa, OTHOCUTENIbHAS U
aOCOJIFOTHAsE ~ JUPJICKTpUYECKas IPOHHUIIAEMOCTh, 3aBHCUMOCTh OT  4YacTOTHI
AIIEKTPUUYECKOTO MOJIsl, COCTaBa TOPHOU MOPObl. [[MrnekTpuueckas MpOHUIIAEMOCTh
MacCHBOB TOPHBIX TTOpo. OcoObIe ciydan MOJISIPU3aUK TOPOI.

Tema 11. Dj1eKTPONPOBOAHOCTD, IMIIEKTPUYECKHE TOTEPH

VYaenbHasi 3J€KTPONPOBOAHOCTh. [IpOBOAHUKH, MOTYMPOBOJHUKHU, TUIJICKT-
PUKH, OCHOBHBIC Pa3IMUMs. DJICKTPUUECKOE COMPOTUBIICHUE TOPHBIX MOPOJI. 3aBU-
CUMOCTb JJIEKTPHUUYECKUX CBOMCTB OT COCTaBa, CTPOCHUS, BHEITHUX yCJIOBUUA. MeTo-
JIbl UBMEPEHUS DJICKTPUUECKUX CBOMCTB TOPHBIX Mopo. JudiekTpudyeckue noTepu,
TAQHTEHC YTJIa JUAICKTPUIECKUX MOTEPD.

Tema 12. MarnutHble cBoiicTBa  mopoa. Pacnpocrpanenue
3JIEKTPOMATHUTHBIX BOJIH

HanpsokeHHOCTh 1 MarHUTHAsE MHAYKIMS, OTHOCUTEJIbHAS U aOCOJIFOTHAsI Mar-
HUTHas TIPOHMIIAEMOCTh. JlnaMarHUTHBIC, TTapaMarHUTHBIE, (eppPOMarHUTHBIC TOP-

HBbIE TIOPOJBl. 3aBUCUMOCTh HAMArHUYEHHOCTH (hePPOMArHUTHBIX MOPOJT OT HAMpPS-



YKEHHOCTHM MAarHUTHOI'O MOJIA, OCTATOYHAs HAMarHMYE€HHOCTh, KOOPLUUTHUBHAS CHUIIA,
NeTJIA TUCTepe3uca. DISKTPOMAarHUTHOE T0JIe Kak 0coObIi BUI Matepuu. Pacmpoct-
paHEHHE AJIEKTPOMAarHUTHBIX BOJH B IOpoAax, ypaBHeHUs Makcpeiia. CKopocTh
pacnpoCTpaHEHUs! 3JIEKTPOMArHUTHBIX BOJIH, MOIJIOIIEHUE AJIEKTPOMAarHUTHOW BOJI-
Hbl. BiusiHUe BHEIIHUX NOJIEH HA pacpOCTPAHEHHUE AIIEKTPOMATHUTHBIX BOJIH. [1y-
OMHa MPOHUKHOBEHUS AJIEKTPOMATHUTHBIX BOJH, KO3()(UIIUEHTHI OTPaXEHUs U Ipe-

JIOMJICHUS SJICKTPOMAIrHUTHBIX BOJIH. OnTHyeckue CBOMCTBA T'OPHBLIX ITOPOA.

Pazoen 5. Bozoeiicmeue eénewtnux gpusuueckux noJieii Ha 20pHvle nopoovl

Tema 13. Biausinue BJjaru v 1aBJjieHUsl HA CBOWCTBA MOPOJ

BnusiHne Biaru, cTaTM4ecKoe€ W JUHAMHUYECKOE BO3JICMCTBHE. AKTHBHAA
PacTBOPUMOCTh MOPOJ, KOADOUIIMEHT pa3MOKaHUs. 3aBUCUMOCTh MPOYHOCTHBIX U
ne(opMalMOHHBIX TApaMETPOB MOPOJ, TEIUIOBBIX, JJIEKTPUYECKUX CBOMCTB OT
CTEINEHH yBIaxkHEHUSI. CKOPOCTh pacHpOCTPAHEHHS YIPYTUX BOJH B YBJIAKHEHHBIX
MOPUCTBIX mMopoAax. BrnusHue pnaBneHus. EcTeCTBEHHbIE W TEXHOJOTUYECKUE
HaIpsDKeHUs. 3aBUCUMOCTh MPOYHOCTHBIX M J1€OPMAIMOHHBIX XaPaKTEPUCTUK OT
BEJIMYMHBl JABJIICHUS TIPU CTAaTUYECKMX M JMHAMUYECKHX Harpy3kax, Ipu
OTHOOCHOM M BCECTOPOHHEM JIABJIEHUU. 3aBUCUMOCTh CKOPOCTH PACHPOCTPAHECHUS
YOPYTUX BOJH, TEIJIOBBIX, AJEKTPUUECKUX, MATHUTHBIX CBOMCTB OT AaBJICHUS.

Tema 14. Bausinue Tenj0BoOro moJisi Ha CBOMCTBA TOPHBIX MOPO/I

EcTecTBeHHbIE U MCKYCCTBEHHBIE TEIUIOBBIC MO, TepMUUeCKue HANPSIAKEHUS
B TOPHBIX TOpoAax. TepMoXuMHuuecKre U (U3MYEeCKue MpEeBpaIieHUus] B TOPHBIX
MopoJiax MpHU HArpeBe: BBICYIIMBAHUE, MEPEXO0Jl MOPOJbI M3 OJHOTO arperaTHoro
COCTOSIHUSI B Jpyroe, moJuMop(Hbie MpeBpalieHus, AerupaTaius, AUCCOUAIS,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE MPONECChl. BiHsHUE TEmIoBOro BO3JEHCTBUS
Ha MEXaHWYECKHE CBOMCTBA TOPHBIX IOpoA. Bo3aeicTBue HU3KUX TeMIEpaTyp.
BivsiHue TenaoBOro moJjsi Ha TEIJIOBBIE U JIEKTPOMArHUTHBIE CBOMCTBA MOPOJ.

Tema 15. Bo3aeiicTBue yHNpyrux KoJjie0aHHil, 3JJIeKTPUYECKOT0 H

MATHUTHOIO IOJIeH



BozneiictBue ynpyrux KojieOaHWN HH3KOW YacTOThI M BBICOKOYACTOTHBIX.
[IposiBneHne MEXaHUYECKUX, TEIUIOBBIX, AEKTPUUECKUX M XUMHUECKUX 3(P(HEKTOB.
KaBuranus, nucnepranus, Aerasanus, KoaryJsiius, THKcoTpomnus. BosaelictBue
AIEKTPUYECKOr0 ¥ MAarHUTHOTO IoJIer. Harpes mopoasl, TENIOBOM, dJIEKTPUUECKUN,

XUMHYECKUMN Hp060ﬁ, HN3MCHCHUC MCXAHNYCCKHUX IMAPaMCTPOB I'OPHBIX IIOPOI.

Pa3zoen 6. I opnomexnonozuueckue napamempuvl 20pHbIX NOPOO

Tema 16. I'opHble Mopoabl, Kak 00bEKT Pa3padoTKu

Texnonornueckas knaccuukalnysi TOPHBIX MOPOJ Ha CKaJbHbIE, MOJyCKalb-
HbI€, TUIOTHBIE, MSATKUE U ChITy4YHe. TEeXHOJOTMYECKHE BUIbI Pa3pyLIEHHBIX U pa3-
npobneHHbIX nopoa. Kpenocts, TBEpAOCTh, BA3KOCTh, a0pa3uBHOCTh, APOOMMOCTb,
OypHUMOCTb, B3pbIBAEMOCTb TOPHBIX MOPOoJ. MeTo bl ux onpeaencHus. [[opHOTEXHO-
JIOTUYECKHE TapaMeTpbl pBIXJbIX W CBS3HBIX MOpon. BoszaelicTBue BOAbI Ha
JVCIIEPCHBIE ITOPOJIBI.

Tema 17. Pazpymienne u TPaHCIIOPTHPOBAHUE TOPHBIX MOPOJ

MexaHnueckoe OTAENIEHHE MOPOJ OT MAacCHBAa M UX YKCKaBUPYEMOCTb, MEXa-
HUYecKoe OypeHue mnopoj, OypuMocTb. bypeHue mopoa TepMHUUECKHMM METOIOM.
DIEKTPOTEPMHUUECKUE U DIIEKTPUUECKHE CITOCOOBI pa3pylleHus, KOMOMHUPOBAHHbIE
MeTOJbl paspylieHus. B3pbsiBaeMOCTh TOpHBIX Mopoa. pobieHue u u3MenbueHue

ITOJC3HOI'O NCKOITaCMOTI'O ITOCJIC U3BJICUCHMA. TpﬂHCHOpTI/IpOBaHHe T'OPHBIX IIOPO.

1. Conepkanne npakTH4YecKoOil 4acTH Kypca
JlabopaTopHbie padoThl — 6 YacoB
Jlabopamopnasa paooma Ne 1
Onpedenenue yoenvHozo éeca 20pHoOil NOPOObL
1.1. Tlenb pabOThI U OCHOBHBIE TEOPETUUECKUE TTOJIOKEHUS
[{enb pa®oOThl — M3yUYEHHE YIEIBHOIO BeCa TOPHBIX MOPOJ IJIsl UCCIEA0BAHUS
BOTIPOCOB TOPHOTO JaBJICHUS, BHIOOpA BHIa M TUTIOpa3Mepa TPAHCIIOPTHBIX CPEICTB

A1 IIEPCEBO3KH  IMOJIE3HOIO HMCKOIIa€MOIro M IIyCThIX IOpOoA II0 IIOA3EMHLIM



BbIPAa0OTKAM M MOBEPXHOCTH, EMKOCTH COCYAOB IIAXTHBIX MOABEMHBIX YCTaHOBOK,
pacyera TArOBBIX YCWJIHN 3JE€KTPOBO30B, MOJBEMHBIX MAIIUH U JIP.

VY aenbHbIl BeC — 3TO BEC TBEPAOIO BellecTBa (MUHEPAJIBHOIO CKEJIETa) B
eIMHULIE €T0 00bEeMa UM OTHOILIEHHE Beca YaCTHIl MOPOABI K UX 00beMy

y= g r/em®, (1/m3), (1.1)

rae G — Bec TBepmoi Gasel, T, T; V — 06beM TBepaoi dasbl, cm®, M2,

1.2. IIpuGopsl u 060pya0BaHNE

[TuxkHOMETp C IPUTEPTON MPOOKOH eMKOCTHIO 50 mau 100 M.
Becwi nabopaTtopHsbIe.

CrakaH4¥K JJ15 B3BEIIMBAHUS WA OIOKCA.

Uyrynnas wim papdopoBas cTymka.

DKCHUKATOP.

CymmibHbIN mKad.

[lecuanas BaHHa MM BOAsHASA OaHs.

1.3.  Metoauka npoBeaeHHs KCIIEpUMEHTa

Jlis onpeneneHus yAelbHOTO Beca Haubosiee pacHpOCTPaHEHHBIM SIBISIETCA
MUKHOMETPUYECKUA METO/, KOTOPbIM 3aKIIOYAETCS B OINPEIEICHUH o0bema Beca
BOJIbI, COOTBETCTBYIOLIETO OOBEMY B3SITHIX YACTHIL.

Jlns ompeneneHust yAENIbHOrO Beca FOPHOM MOPOJbI OepyT 0Opas3ibl BECOM
okoisio 30 r, BHayasie pa3OMBAlOT, a 3aTeM M3MEIbYaloT A0 (Ppakuuu MeHee 1 MM B
4yryHHOM uiu ¢Gap@opoBOM CTyINKe, HACBINAIOT B CTAKaHYUK JUIsl B3BELIMBAHUS
(6rokcy) wnm  papdopoByr0 UalllKy, BBICYIIMBAIOT JIO0 TOCTOSIHHOTO Beca U
OXJIQXKJIAIOT 10 KOMHAaTHOM TeMIEpaTypbl B 3KCUKATOPE HaJ KOHLEHTPUPOBAHHOM
CEPHOM KUCJIOTOU WJIN CEIIMKATEJIEM.

3aTeM 4YeThIpe-TsAiTh MUKHOMETPOB B3BEIIMBAIOT Ha BECaXx C TOYHOCTBIO /10
0,01 r 1 3an0JHAIOT IUCTUILUIMPOBAHHOM BOJOM O OTMETKHU HA TOPJBIIIKE (YPOBEHb

BOJbl YCTAHABJIMBAIOT MO HUXXHEMY MEHHCKY). [IMKHOMETphI BBIAEPKUBAIOT B



TeCYaHOW BaHHE WJIM B BOJSIHOM OaHe B TedeHnU 20 MUHYT JUTsl yaJIeHUS BO3ayXa U
CHOBA B3BEIIIMBAIOT.

[Iocne »TOr0 NUKHOMETPHI BBICYIIMBAIOT, HACBIIAIOT B HHUX HABECKHU
U3MEIbYEHHOMN mopoasl o 9-10 r, 3anuMBarOT AUCTUIUIMPOBAHHON BOJIOM (IPUMEPHO
MOJIOBUHY OObeMa MUKHOMETpA), MOMEHIAIOT B MECYaHyl OaHio, TJle KUIITAT B
teyeHuH 10-15 mMuHyT. 3aTreM NUKHOMETPBI OXJaxaaroT 10 Temmneparypbel 20°C,
00THPAIOT, JOTUBAIOT 10 OTMETKH JUCTUUTMPOBAHHON BOJIOW U CHOBA B3BEIITUBAIOT.

VY nenbHbINA BeC 00pa3IoB BRIUUCIAIOT ¢ TOUHOCTHIO 110 0,01 1 mo dhopmyne

9,-9

_ : 1.2
=09 e—ay (1.2)

rze g — Bec IyCTOro MMKHOMETPA, T'; §J1 — BEC MMKHOMETpA C BOJIOH, T'; J2 — BEC
CYyXOro NMMKHOMETpa C HaBECKOW IMOPOJIbl, T'; 3 — BEC MHUKHOMETPA C HABECKOH M
MIOPOJIOH, T.

Pe3ynbpTaThl ©3MEpEeHUI U BBIUMCIEHUHN 3aHOCAT B Taou. 1.1.

VY nenbHbINA BEC TOPHOU MOPOJIbI PACCUUTHIBAIOT KaK CpeHEe apu(PMETUIECKOE
OIPEJEIICHUN YAEIbHBIX BECOB BCEX HABECOK.

O6paboTKy  pe3yibTaToB DKCIEPUMEHTAa  MOPOU3BOJAT  METOAaMU

MaTEMaTUYECKOM CTaTUCTUKU COrJlacHo IIpuoxeHus.

Tabmuna 1.1
PCSyJ'IBTaTBI 9KCIICPUMCHTA
Bec Bec Bec cyxoro | YnenbHbli
Bec cyxoro Bec
Ha3zBanue Ne HaBECKH MMUKHOMETpa | MUKHOMETpa BEC
MUKHOMETPA, | TMKHOMETpPa 9 o
MOPOABl | HABECKU | TOPOJBL, - ¢ Bonoif, - | C HABECKOH | C HABECKOH | NOpOAbI,
r ’ W BOJOM, T | MOPOIBI, T r/em®

Jlabopamopnasa paooma Ne 2
Onpeoenenue 00beMHO20 8eca nOpoo

2.1. lenb paboThl U OCHOBHBIE TEOPETUUYECKUE TTOJIOKEHUS




[leapto paboOTHI sBISETCS W3YYeHHUE OOBEMHOTO BECa TOPHBIX MOPOJ IS
WCCJIEIOBAHMSI BOTIPOCOB TOPHOTO JIaBJICHUS, BHIOOpA BHJ1a TPAHCIIOPTHBIX CPEJCTB U
€MKOCTH COCYJIOB JIJIsi JJOCTaBKM M TEPEBO3KH IMOJE3HOTO MCKOMAEMOT0 U MYCThIX
TIOPOJ, PACUETOB TITOBBIX YCHINN PEIbCOBOTO TPAHCIIOPTA M MOJTBEMHBIX MAIITHH,
ONpEJIEJICHUs] 3alacoB TMOJIE3HbIX MCKOMAeMbIX B HeApax, CKiIajax, TroJI0BOH
MPOU3BOIUTENILHOCTH OJI0Ka, ITaXa, pyTHUKA U JIp.

OOBEMHBIM BECOM Ha3bIBACTCS BEC €IMHUIBI 00bEeMa TOPHOM MOPOJIbI B €€
npupogHOM cocTosiHUU. OOBEMHBIN BEC pacCUUThIBAETCA M0 hopMyIie

7:% r/em3, (1/m3), (2.1)
rae G = Gy + G, + G, —Bec o0pasua B IPUPOIHBIX YCIOBUSX, I'; Gy - yIeNbHBIN Bec
obOpasna (MuHEpanabHOTO ckenera), T; G, — Bec Boawl B mopax, r; G, — Bec rasza B
nopax, T; V = Vy + V, — 00beM 06pasia nmopoasl, cM®; Vy — 00beM MHHEPATBLHOTO

ckenera, cM; V,, — 06beM mop, M,

2.2. [Ipubopsl, 060pyI0BaHHE, MATEPUATIBL:
Becwi nabopaTtopHsbIe.

Tepmorkad.

Cocyasl (koJ10bI) 117151 TapaduHa U BOBI.

[TapaduH.

2.3. Meroauka npoBeIeHUSI SKCIIEPUMEHTA

OO6pa3upl TOPHOU MOPOJBI MOKPHIBAIOT MJICHKON MapaduHa TOJIIUHONW OKOJIO
0,5 mM. J1J1 5TOTO BBICYIIIEHHBIN TOCTOSTHHOTO Beca 00pasel] MOoIBEIINBAIOT Ha IIIeJI-
KOBOM HUTH WU MPOBOJIOYKE K JTy>KKE BECOB M B3BEIIMBAIOT. 3aT€M OMYCKaIOT Ha |-
2 CeKyHbl B COCY]l C pacIUIaBJICHHBIM MapauHOM, TeMIIepaTypa KOTOPOTo JI0HKHA
obiTe 80-90°C. Bomee BwICOKas TemiepaTypa HE JOMYCTUMA, TaK Kak mnapaduH
CTAHOBUTCSI OYCHb >XKUJKHM M MOXKET MPOHUKHYTH B MOPHI o0Opasia, a nmpu Oosee

HU3KOW Temreparype ryctoi napaduH He IPUWIKIAET K IOBEPXHOCTH MOPOJIBI.



[Ty3b1pbKH BO3MyXa, 0Opa3yromniuecs B mapamHOBOMW IUICHKE, YIAJSIOT UTJI0M,
MpOKaJbIBass KaxAblii My3bIpeK. [10TOM BBIPAaBHHUBAIOT U 3aKPHIBAIOT OTBEPCTHUSA
HArpeTOMN UIJIOW.

[ToaroroByeHHbIA TaKUM O0Opa3oM oOpa3ell B3BEUIMBAIOT CHAaudajla B BO3yXE,
3aTeM B BOJIE.

OOBbeMHBIN BEC BBIYUCIISIIOT IO opMyJie

g

2lem® 2.2
9,-9,-(9,-9)/7, / 22)

7/:

rae g - Bec cyxoro oOpaslia, r; g1 — Bec 3amapauHUpOBaHHOTO oOpaslia B
BO3JlyXe€, T; J2 — BeCc 3anmapapuHUpPOBAaHHOrO 00pasia B BOJE, T; Y — YACIbHBIN BecC
napaduna, npuoau3uTensHo paseH 0,93 r/emd,

Pe3ynbpTaThl ©13MEpeHU 1 BRIUMCIECHUHN 3aHOCATCS B Ta0. 2.1.

Ta6numa 2.1
P€3YJIBTaTI>I OKCIICPUMCHTA
Bec obOpasma, T OOBEMHBIIH
Haspanue | Homep 3anapauHUPOBAHHOTO B 3amapapMHUPOBaHHOTO B BEC
nopoxsl | obpasma | CYXOro oOpasia,
BO3/IyXe BOJIE e

OObeMHBIA  BEeC  TOpPHOM  MOPOJABI  PACCUMTHIBAIOT  KaK  CpeaHee
apu(MeTHIecKoe OnpeeICHAN yIeTbHBIX BECOB BCEX 00Pa3IIoB.
O6paboTKy  pe3yiabTaToOB DKCIIEPUMEHTa  TPOU3BOJAT  METOJAaMU

MAaTEMATHYECKOW CTATUCTUKH cOTJIacHO [ Ipumnoxkenus.

Jlabopamopuas paooma Ne 3
Onpedenenue mooynsa oepopmayuu u
k0y(ppuyuenma Ilyaccona zopuwvix nopoo
3.1. Llenb paboOThI M1 OCHOBHBIE TEOPETUUECKUE MTOJIOKEHUS
[lenbto paboOTHl sBASETCS OmpeneieHue AepOpMAMOHHBIX XapaKTEepPUCTUK
TOPHBIX MOPOJ: MOAyJisA nedopmanuu u koddpduunenta Ilyaccona npu paznuyHbix

YPOBHSX HAIPSKEHUM.




JledopmMupoBaHre TOPHBIX MOPOJ CBSI3aHO C BOBHUKHOBEHUEM YIIpyrux (o0pa-
TUMBIX) U HEYNPYTUX (He0OpaTUMbIX) AehopMaruii.

Mozynp ynpyroctu XapakTepu3yeT CHOCOOHOCTh TOPHBIX MOPOJ COMPOTHB-
JSITHCS IEUCTBYIOIIMM HAIPSDKEHUSAM B yIIPYroil oonactu aeopMupoBaHus.

Monynb aegopmanuu nopoja XapakTepu3yeT UX CIIOCOOHOCTb COMPOTHBIIATH-
Csl ICMCTBYIOIIMM HAMpPsOKEHUSIM TIPU YIOPYro-IIacTUYeCKOM Xapakrepe jaedopmu-
pPOBaHUA.

Koadpduuuent Ilyaccona — 5T0 OTHOIIEHHE BEIUYHHBI IOMEPEUHBIX
nedopmariuii K mpoI0TbHBIM.

Monyne ynpyroctu onpenensercs no gopmyse

o
E=— xecl cm?

, , (3.1)
TJIe 0 — HANPSHKEHHUS, KIC/CM?, &y — yIIpyTas aedopMarus.
o = PIS, krc/cm?, (3.2)

rae P — meiicTByromasi Ha 0Opasel] Harpy3ka, Krc; S — IIomaabr OCHOBaHHS 00pasiia,

cM2.

Monynb neopManiuu onpenensieTcs: U3 BhIpakeHUs

o 2
Eoed)Z—,KZC’/CM , (3.3)
obwy
ITI€ Eo6m — MOJIHBIE AeOpMaLUU 00PA3LA, Eoom = Ey + Enn 3 Enn— IVIACTUYECKUE

nedopmarmu odpasna.

Koaddunment Ilyaccona onpenensercs mo ¢popmyiie

g

nonep

V=——"

5.npod

I1I€ Enonep — MNONIEPEUHBIE AePOpPMALK 00paA3LA, Enpon — IPOAOIBHBIE AEPOPMALUU

(3.4)

oOpasria.

3.2. IlpuGopsl, 000pyAOBaHUE ¥ MATEPUAITBI
OOpa3ipl TOpHOM TOPOABl HUIUHAPUYECKOU QopMbl (kepHbl). JKenarenbHo,

4yTOOBI OTHOIIIEHUE BBICOTHI 00pa3iia K ero [uaMeTpy ObUIO OJIM3KO K ABYM.



['mppaBnuyecknii mpecc.

W3meputenu aegopmariuii (MexaHMUECKHUEe WIH TEH30METPUUYECKHUE).

3.3. MeTtoauka npoBeAcHUS IKCIIEPUMEHTA

[ToaroroBuths 0Opaszeu. IIpoBepuTh NapamiesbHOCTh TOPLIOB U MEPIECHIUKY-
JSIPHOCTh OOpasyromiedl U TopuoB. M3MepuTh BBICOTY M AuaMeTp oOpasua ¢
TOYHOCTBIO 10 1 MM.

[Ipu nensiTanusax 3amar0Tcs Tpu crynienn Harpyxenus: 0,25, 0,5 u 0,75 oT ok
(Gex — TIPEIET IIPOYHOCTH HA OJJHOOCHOE C)KATHE, KIc/CM?).

Ha kaxx10i1 cTyneHu Harpy>keHue oOpasiia npOou3BOJUTCS LMKINYEeCKU. BHa-
yaje oOpasel] yCTaHABJIMBAETCS HA HCMBITATENIbHBIA CTEHI. 3aTeéM MPOU3BOIAUTCS
IIPOBEpPKa BCEX M3MEPUTENBHBIX NMPUOOPOB. CHUMAIOTCA U 3alMCHIBAIOTCS Haydajlb-
Hbl€ MOKa3aHusd MpPUOOPOB (NEPBBIM 3Tal MEPBOM CTYNEHH SKCIEPUMEHTA). 3aTeM
MPOU3BOMATCS UCHBITaHUS oOpasima mnpu Harpyske 0,25 o, QUKCHpYIOTCS
NoKa3aHusi NpuOOpPOB, MOCIE Yero olOpasel pasrpyk arT U 3aMepAIOT OCTaTOYHBIE
neopmanuu. [{ukn moBTOPstOT BHOBBL At cTyneHed uzmepenus 0,5 u 0,75 ocx.
[Toxazanus npuOOPOB PUKCHUPYIOTCS HA BCEX dTanax MpPOBEICHUS IKCIIEPUMEHTA.

Bo Bpemsi Harpy:xeHuil (UKCHpyeTCsl BEIMYHMHA HAarpy3kKu ¢ TOYHOCThIO 0,5
JICJTICHUS ILKaJIbI.

[Ipyn ucnosb3oBaHuM u3MepuTenen nedopmaruii 4acoBoro THIA TOYHOCTh
3aMepoB A0bkHa cocTaBiAaTh 0,1 nenenus mkansl. [lokazanust mpuOOPOB 3aHOCITCS
B Taou. 3.1.

Ecnu npumensieTcs anmapaTtypa TeH30MeTpuueckux uzmepennii Tuna CUNT-
3, TO MOJy4YEHHBIE TaHHbIE 3aMUCHIBAIOTCS B Ta0J. 3.2.

3.4. O6paboTka pe3yabTaTOB IKCIIEPUMEHTOB

[Ipy npuUMEHEHUWH JAaTYMKOB YAcOBOTO THUMA aOCOJIIOTHbIE 3HAYEHUS
nedopManuii  OynyT paBHBI pPAa3HOCTH MEXKIY HA4YaJIbHBIM M KaXIBIM U3
MOCJIEYIONINX MMOKAa3aHUH COOTBETCTBYIOIIETO MpUOopa.

Taomuna 3.1.

PesynbraTel nu3mepenus aedopmaimii 00pasia JaTyukaMu 4acoBOTO TUTIA



IToxazaHus TaTYMKOB MPOIOITHHBIX IToxazaHus 1aTYMKOB
No Harpy3ka, JedopMaruii, nei. MOTIEPEYHBIX e OPMAIIHid, TSI,
CTyNEeHU KI'C Homepa natuukos Homepa natuukos
1 [ 2 | 3 [ 4 1 [ 2 | 3 | 4
Taomuna 3.2.

Pesynbratel u3mepenus aegopmaiuii oopasia

C UCIIOJIb30BAHUCM allllapaTypbl TCH3OMCTPHUYICCKHUX H3MCp€HHﬁ

[Noka3zaHust AATYNKOB MPOIOTBHBIX [MTokazaHus JATYUKOB TIOTIEPEUHBIX
No Har- nedopmanuit nedhopmanuit

CTy- | py3Ka, | TOKa3aHUI TIOKa3aHUsA

METPHYECKUE U3MEPEHHUS METPHYECKUE U3MEPEHUS
MEHU | KIC prdopoB pubopoB

U | U | U | U JAUL AU | AU, | UL [ U | UL | U [AUL AU | AU

[Tpu mcnonp30BaHMU anmapaTypbl TEH30METPHUUYECKOTO KOHTPOJISI MOKa3aHUs
npuOOpPOB MPOAOJIBHBIX U NMOMEPEUHbIX AeopMaluil ClIeqyeT NEPEBECTU B METPHU-
ueckue Beanuunsl. Kooddumuent nepecuera kK = 1/3-107°. Bennuunsl nedopmanuii
PacCUUTHIBAIOTCS C TOUHOCTHIO HE MEHEE MATH 3HAKOB IOCIIE 3aIsSITOM.

3areM Ui KaKJOW CTYNEHU Harpy>KeHus oOpasla onpeiessiioT adCOIIOTHBIE
3HaYEHUsA BO3HUKaromux B Hem aedopmanuii AU. Jling 3Toro 3a Havano orcuera
NPUHUMAETCS BEIMYMHA TEPBOTO dTama IMEpBOM CTYyNMeHW Harpy3ku. BemnduHbl
nedopManuii OyayT ONpENensTbCsl KaK pPa3HOCTh MPHUHITONM BEIUYMHBI Haydaja
OTCYETa M METPUUYECKUM IMOKa3aHHEM IOCIEIYIOIIEeTo dTara HarpyXeHus oOpasiia.
PacueTs! BBIMOMHSAIOTCS SIS BCEX TaTYUKOB.

3areM OMNpeAeNsiOT CPEIHIOK BEJIWYMHY MPOJOJIBHBIX U TMOIMEPEUHBIX
nepopmaruii AU,

I[To pe3ynbraTam pacyeToB BbIYEPUHUBAIOT IpaduKU 3aBUCUMOCTH Jiehopmanuii
OT HArpy3kd g KaxJoro naTduka. [IpoBepsieTcsi KauecTBEHHOE COBIIAJCHUE
pe3ynbTaToB. Pe3ko oTinyaroniecs pe3ysibTraTbl OpaKyroTCs.

[TpousBoAsT pacueT BEIMYMHBI HANIPSHKEHUH U edopmaruii mo Gpopmynam:

_ Pl / 2
(of —g,ch cM™, (3_5)
rae Pj — Harpys3ka Ha I — CTYIIEHU Harpy»xenwus, Kl'c; S — mromann MIONEPEYHOT' O

cedeHns obpasua, cM?;




AU

npooj

Epoo :Tv (3.6)
2-AU,,,,.
Enonepe T4 (3.7)
rae AUppogi NOKa3aHMUsA AATYMKOB MpoAoibHON aedopmannu, MM; AUpenepi
IOKa3aHWs JIaTYMKOB ITONEPEUYHBIX nedopManuii, MM; h — HadanbHas BBHICOTA

oOpasia, MM; 0 — HaYaJIbHBINA AUAMETpP 00pasiia, MM.

Pe3ynpTaTel ©3MepeHui 3aHOCATCA B Ta0. 3.3.

ITo dopmynam (3.2) u (3.3) BeuMCHAOTCA AchopManud U KOIPOUITUCHTHI
[lyaccona ans kaxaoW CTYNEHU HarpykeHus. B pacuerax MCHOJIB3YIOTCS CpeAHHE

BENMYUHBI Aedopmalinii. Pe3ynbraTsl BEIYMCICHUN 3aHOCITCS B Ta0I. 3.4.

Tabmuna 3.3
Pe3ynbTaThl BeuKciIeHU Aedopmanuii o0opasia
Haros [TpononbHbie qedopManin [Tonepeunsie gedhopmanuu
No p cpenHee cpenHee
KEHUS, | HOMEpa JaT4YHUKOB HOMEpA JaTYHKOB
CTYIICHH > 3HAYCHUE 3HAYCHUC
Krc/cMm
112 ... ]n 1] 2] | n
Ilpumeuanue. PacueTsl BHINMOIHSIIOTCS TOJIBKO JIJIsl HATPY30UHOM YaCTH «HArpy3Ka-
nepeMeIIeHIe»
Tabmuna 3.4
3HadeHus 1eGopMaIMOHHBIX XapaKTEPUCTUK TIOPOJIBI
Monaynb
Ne CTVIEHH Hanpsoxenus, 1edho i?;unn Koaddumment
A Krc/cm? pMAIHIH, ITyaccona
KIc/cm

B 3axmouennm no gaHHeiM  TaOn.  3.4.

cTposATcs rpaduKu

«MOJTYJIb

nedopmanuu - HanpspkeHue» u «koddduiment [lyaccona-HanpspkeHuE».

Hcrnonp3yst mpeacTaBieHre 0 (PU3NUECKOM CMbICTIE MOAYJS AehopMmarii u

koa(dduimenTa Ilyaccona, cTyA€HT TOKEH clieNaTh BHIBOJ O XapaKTepe U3MEHEHUS

CTPYKTYPbI TOPHOUM MOPOJIBI IOl HATPY3KOMH.

Jlabopamopuas paooma Ne 4




Onpedenenue npeodena npouHOCMU NOPOO NPU 0OHOOCHOM CHCAMUU
Ha 00pa3yax WUAUHOPUYEecKoul gopmul

1.1. TIlenb paboOThI 1 OCHOBHBIE TEOPETUUECKUE TTOJIOKECHUS

[lear paboTbl — ompenereHue Mpeaena MPOYHOCTH IMOPOJ Ha OJHOOCHOE
coKaTHe.

[IpoYHOCTBIO MOPOJT HA3BIBAETCS UX CIIOCOOHOCTH BBIIEPKUBATH HAMIPSKEHUS,
He paspywaschk. [IpenenbHoe HanpsyKeHHWE, MUHUMAIbHOE IMPEBBIIIEHUE KOTOPOTO
BEJIET K pa3pyIICHUIO MOPO/Ibl, HA3bIBAETCS MPENEIOM MPOYHOCTH.

Pa3nuuaroT npenensl NpOYHOCTH MOPOJ Ha CKATHUE, PACTSHKEHHE M CIBHI.
[Ipenensl TPOYHOCTH TOPOA ONPENEIAIOTCS NPU  OJHOOCHOM, IUIOCKOM U
BCECTOPOHHEU HarpyskKe.

B mpaktudeckux 1mensx HauOOJBIIMNH HMHTEpPEC MPECTaBIACT Mpeaes
MPOYHOCTH Ha OJIHOOCHOE CXaThe, IIOCKOJbKY HMMEHHO TaKO€ HalpsKEHHOE
COCTOSIHUE PEANU3YETCsl HA KOHTYPE FOPHBIX BBIPAOOTOK.

[Ipenen npoYHOCTH HA OJTHOOCHOE CHKATHE 3aBUCUT OT PA3IMYHBIX (PaKTOPOB,
B TOM YHCJI€ U OT YCJIOBUN SKCIIEPUMEHTA. 3/IeCh OCHOBHOE BHUMAHUE JIOJIKHO OBITh
VAEJIEHO COOTHOILIECHUIO BBICOTHI W JAMAMETpa oOpaslia, a TakXke KOHTAKTHBIM
YCIIOBUSIM MEX]Ty 00pa3lioM U TUIMTOM Tpecca.

1.2. TIpuGopsl, 000pyAOBaHUE U MaTEPUATIBI

OO0pa3ipl rOpHON NOPOABI HUIMHAPUYECKON (DOPMBI.

['mapaBauyueckuit mpecc.

Kamuepesnas mammHa.

[InudoBanbHBIN CTAHOK.

1.3. Tlopsmok mpoBeneHus 1abopaTopHO pabOThI

JIns mpoBeeHus SKCHEpPUMEHTAa M3rOTaBIMBAIOT O00paslibl MUWIMHAPUYECKON
dbopMBI C OTHOIIIEHHWEM BBICOTHI 00pasia K ero auamerpy He meHee aByX. Ocoboe
BHUMaHHE TIPU M3TOTOBJIEHUM oOpaslia cleayeT oOpaliaTh Ha MapalieIbHOCTh €ro
TOPLIOB U NMEPHEHANKYJISIPHOCTH TOPLOB C 00pa3yroue.

OO0pa3er ycTaHaBIMBAIOT Ha TpecC U (PUKCUPYIOT O] €T0 TUIUTOM.



[Ipu mnnaBHOM HarpykeHuu oOpaszeny JOBOAUTCS JO  pa3pylLIeHHS,
bukcupyercs mpeaenbHas pa3pylaromnas Harpy3ka.

Pexomennyetcsi 0OpaTuTh BHUMaHUE Ha XapakKTep paclpOCTPAHCHUS TPEUIUH
IIPU pa3pyLICHUH.

[Ipenen mpoYHOCTH MOPOJT PACUUTHIBAIOT 1O (hopMyJie

H kel e, (4.1)
S

Ol =
rae |P| - paspymaromas narpyska, kI'c; S — miomaas TopLeBoii yacti 0opasua, cM>,
Pesynbrartel skcrepuMeHTa 00paOaThIBAIOT METOJaMU MaTeMaTUYEeCKOM
CTaTUCTUKN corylacHO Ilpunoxenus. Haxomiar cpenHee 3HadyeHHMe mpenena
MPOYHOCTH U KO3(PPUIMEHT BapUalluu.
[Io pe3ynpTaTaM OIBITA JEJNAIOT BBIBOJ O CTENEHU OJHOPOJHOCTH TOPHOM

TIOPOJIBI.

Jlabopamopuas paooma Ne 5
Ilocmpoenue nacnopma npouHocmu 20pHbIX NOPOO

1.1. Tlenb pabOThI 1 OCHOBHBIE TEOPETUUECKUE TTOJIOKEHUS

[{enbto paboTHI SBISETCS MOCTPOEHHUE MAaCHOpTa MPOYHOCTH TOPHBIX MOPOA U
OIPEENICHUE CLECIUICHUS U yIia BHYTPEHHETO TPEHHUS.

[TacriopTOM MPOYHOCTH TOPHBIX MOPOJ Ha3bIBaeTCA Orvdaromias NpeaeabHbIX
KpyroB Mopa, HaHECEHHasl B KOOPJAUHATAX «T — 0.

Teopus mnpounoctn Kynona-Mopa cBA3bIBaeT paspylIeHHE TOPOAbI C
JNEHUCTBUEM MPENEIbHBIX KacaTEeNbHBIX HANPSKEHUH 7, BEJIMYMHA KOTOPBIX 3aBUCUT

OT BEJIMYMHBI HOPMAJIbHBIX HANPSIKEHUU 0y HA TUIOLIAJKE pa3pyILLICHUS:

7= Cf on, MIla, (5.1)

rne C — cuemienue, MIla; f — koapdurment tpenus, f = 1gp; ¢ — yron BHyTpeHHETO
TPEHMUSL.
OO01mast 3aBUCUMOCTh MEKTy HOPMAJIbHBIMU U KAacaTeIbHBIMU HAMPSKEHUSMHU

B TBEPJIOM TeJle



2 2
(0__01+0'3j +Z_2:(0'1+03j | (5.2)
2 2

IZle 01 — MAaKCUMAJIbHBIE TJIaBHbIEC HanpspkeHus, MIla; 03 — MUHUMaJIbHBIE TJIABHBIE
Hanpspxkenus, MlIla.

BLIpa}KeHI/IC (52) OIMMCBIBACT YPAaBHCHHUC OKPYXHOCTH C paJjuyCoM
g, - d,

2 U OCHTPOM, PACIIOJIOKCHHBIM Ha OCHU a6cuncc B TOYKC C KOOpAWHATAMHU

(U Jl+ﬂ'3)
'z Bce Toukm BHYTPH IPCACIBHOIO KpyTra HaHpﬁI}KCHI/If/'I XapaKTCPU3yroT

CBSI3HOE COCTOSTHHE TIOPOBI, TOUKH K€ Ha OKPYXKHOCTH M BHE Kpyra — OmacHO€ I10
YCJIOBHUSIM MPOYHOCTH HAIPSHYKEHHOE COCTOSIHUE ITOPOIBI.

[TacmtopT IPOYHOCTH PEATBHBIX TOPHBIX MOPOJT OTIAUIACTCS OT MPSIMOU JTMHUN
Y TIPEJICTABIIAET COOOM, KaK TPABHIIO, MOHOTOHHYIO KPHUBYIO.

HaunbGonpmuM  pacnpocTpaHEHHEM  TOJIB3YIOTCS — CIASAYIOIMIME  METOJIbI
OTIPEJICIICHHS TTACTIOPTOB MPOYHOCTH TOPHBIX IMTOPO/I;

METOJI O0OBEMHOI'O CHKATHS,

METOJI Cpe3a CO CKATHEM;

METOJ TIOCTPOCHHS IO PE3yJIbTaTaM HCHBITAHWS Ha OJHOOCHOE CXKaTUEe W
pacTsOKCHHE.

MeTon omnpeaeneHus macnopTa NPOYHOCTH TOPHOUM TOPOJBI IO pe3yiabTaTam
OIIPEICNIEHUS Op U Ocx HOCUT CYTy00 OPHEHTHUPOBOYHBIN XapaKTep.

DKCIepUMEHTAIBHBIM ITyTEM OMPEACIISIOT MPEeIebl MPOYHOCTH IOPOJBI Ha
OJTHOOCHOE C)KAaTUE O U OJHOOCHOE pPACTSDKEHHUE 0p,. 3aTeM B KOOPAMHATAX T — O
CTPOSIT JJISI HUX TPEACNIbHbIE KPYTH M TPOBOJMAT K ITUM Kpyram KacaTelbHYIO,
KOTOpasi ¥ pacCMaTpUBACTCS B IIEPBOM NPHOIMKCHUHN KaK OTHOAaroIasl.

Tak Kak M3BECTHBI TOJIbKO JBE TOYKH, TO OTHMOAroIasl MpeacTaBiIsieT coOoi
npsamMyr0  JuHAP.  OpUEHTUPOBOYHO OMpEEICHUE BEJIWYWH CIEIUICHUS U

ko3 uieHTa BHyTPEHHETO TPEHUSI TPOU3BOAUTCS 1O (popmyiam:

c,.,.—0 .. 0
tgp=—X_2_ c=1Y= 7 (5.3)

Z-JGCM-GP’H 2



[Ipy OTCYTCTBHM SKCIEPUMEHTAIBHBIX JAHHBIX O PACTATHUBAIOIINX HAMPSKECHUSX,
MO’KHO puHUMaTh o, = 0,1 ocx.

MeTon 060beMHOT0 CxKaTHsl 3aKiitouaeTcs B cienytonieM. O0pasibl TOpoabl ¢
MOMOIIBIO THAPABINYECKOTO IMPECCa HCIBITHIBAIOTCA B YCIOBHUSIX 01 > 07 = 03> 0.
OUKCUPYIOTCS pa3pylIAONINe HAPSHKEHUS U MPUBOSTCS COOTBETCTBYIOLIUE KPYTH
Mopa. Orubaromnias mnpefenbHbIX KpyroB Mopa mnpencrapisieT co0oil macmopt
MIPOYHOCTH TTOPOI.

Yrom BHYTpPEHHETO TPEHUST M CUEIJICHUS OIpeAensercss rpapuyecKuM
METOJIOM.

1.2. Heo6xomumbie puOOpHI, 000pYAOBAaHUE i MATEPUATIBI:

['mapaBauyueckunt mpecc.

MaHoMeTp naBIICHHUS.

OO6pa3iel Topoj ¢ pa3MepaMu (- BbIcoTa o0Opasiia, - 1uaMeTp), o0paboTaHHbIE
corimacHo ['OCTa.

1.3. Tlopsnok mpoBeaeHus paboTHI:

OOpa3ipl MOPOJBI HArpyXkarTcs MpeccoM N0 paspyuieHus. DUKCUPYIOTCS
oceBbIe U O0KOBBIC HanmpspkeHHS. CTPOUTCS TmacmopT IpoyHocTH mopoa. Onpenens-
€TCsl CLCTIJICHUE U YTOJl BHYTpEHHEro TpeHus mo gopmynam (5.3) win rpadhuyeckum
METOJIOM.

[Tpu mocTpoeHnn macmopTa MPOYHOCTH TOPHOM MOPOIBI METOJOM OOBEMHOTO
COKaTHsI UCIIONB3YIOT Pe3yJbTaThl UCIBITAHUN OOpa3IloOB HE MEHEe 4YeM MpU Tpex
Pa3TUYHBIX 3HAYEHUSX BETMYUHBI OOKOBOTO JIABJICHUS.

JInst uCKITFOYeHUS TPYOBbIX OMIMOOK Ka)KIIbIi OIBIT MIOBTOPSIOT HE MEHEE TPeX
pa3. Jlis mocTpoeHHs TacmopTa MPOYHOCTH WCMOJB3YeTCs CpeaHee 3HAuYCHUE

pa3pylLIArOLIEH HArPYy3KH.

Jlabopamopuan paboma Ne 6
Onpeoenenue KoIpguyuenma Kkpenocmu 20pHbvIX HOPOO

MEH000OM MOTUECHUSA



1.1. TIlenb paGoTHI.

[lenpto maHHOW pabOTHI SBIAETCSA oOlpeneicHue Kod(hQuUIMeHTa KpPEmnocTH
ropHoii mopojsl f mo mpod. M.M. [IpoToABSIKOHOBY IJIsl UCCIICIOBAHUS BOIIPOCOB
TOPHOTO JAaBJICHMSI, Pa3pyLICHHs TMOJE3HBIX HCKOMAEMbIX U BMEILIAIOUINX MOPOJ,
BbIOOPAa MEXAHU3MOB JUIsl Pa3pabOTKHU YIisl U PyAbl, OypOBOro MHCTPYMEHTA, TUIA
BB, onpenenenus npon3BOUTENIBHOCTH TPya TOPHOPAOOUUX U Jp.

Koaddumument kpernoctu f nmo mkame nmpod. M.M. [IporonssikoHOBa — 3TO
NOKa3aTellb, XapaKTePU3YIOIIMM  OTHOCUTENBbHYIO  CONPOTHUBIAEMOCTh  MOPOJ
pa3pylleHHI0 TpU UX OTOOIKE W MPHUMEpPHO paBHBIM OJHOW COTOW Mpexaena

MPOYHOCTH MOPOJIbI HA CIKATHE:

f O-CJfC

100 ' (6.1)

IJI€ Ocx — IPENEN MPOYHOCTH TIOPOJIBI HAa OJHOOCHOE CXKaTue, Kre/cM2. B mHCTUTYTE

ropHoro neia uM. A.A. CKOYMHCKOr0 pa3paboTaH 3KCHPECC-METOJ ONpeAesICHUs
Kod(ppuIIMeHTa KPETOCTH YIS U CJIa0bIX MOPOJ, MpeAHA3HAYCHHBIN 1Jisi OBICTPOTO
ONpEICIICHHS ITOTO TIOKA3aTENS B IAXTHBIX YCIOBUSAX.

CyThb BapuaHTa, MOJYYMBIIETO HA3BAaHUE METOJA TOJNYEHHUS, CBOJIUTCS K
CJIEIYIOLIEMY:

B yrpoiieHHoM kompe (npubop [TOK) moasepraroTcsi TOMUEHUIO TaAarolIIM
I'pPy30M HAaBECKU TOPHOU MOPOJIbI, OTOOPaHHBIE HA TJIa3;

IIPOCEUBAIOTCS HA OJTHOM CUTE OJJTHOBPEMEHHO HECKOJIBKO HABECOK;

M0 HACBIMTHOMY 00BEMY IMBUTH KPYyMHOCTHIO MeHee 0,5 MM, oOpasyroieics B
MPOLIECCE TOUEHUS, XapAKTEPU3YIOT KPEMOCTh MOPOIbI.

1.2. TIpuGopsl u 00opyaOBaHUE:

Korep.

['ups Becom 2,4 Kr.

O6BeMomep.

Curo ¢ orBepctusamu 0,5 Mm.

1.3. Meroauka npoBeACHUS YKCIIEPUMEHTA



Kycku nopoast (yriisi) pa30uBaroT MOJOTKOM. M3 mosyuuBiielicss Menoun Ha
IJ1a3 OTCOPTUPOBBIBAIOT KyCOUKH pa3mMepoM 15-20 MM B MONEPEUHHKE U JAENAT UX Ha
ATk nopruit Becom 40-80 r kaxaas. XKenarenbHo, 4TOOBI KYCOUKH UMETH KPYTIYIO
WM OBAJIbHYIO (hopMmy.

Kaxxayro nopuuio nocie1oBaTelIbHO 3aChIaloT B 3arpy304YHbIN CTakaH Mpuoo-
pa ¥ U3MEJBYAIOT €€ IyTeEM cOpachlBaHUs HAa HEE TUPU C IMMOCTOSHHOM BBICOTHI 0,6 M.
Yucno ymapoB s BCeX NMOPLUUM NPUHUMATh OJMHAKOBOW HA BpPEMs NMPOBEICHHUS
OIIBITA.

Bce mATs nopuuil CChIaroT BMECTE HA CUTO C pasmepoM siueek 0,5 mm. [1bLib,
MPOLIEAIIYIO Yepe3 CUTO, COOMPAIOT COBKOM M BBICHINIAIOT B TPYOKY 0OBEMOMeEpa,
IIOCTYKHUBAs €€ Il YIUIOTHEHHUSI ITBUIH.

BceraButh B TpyOKy 00beMOMEpa 10 yopa NOPUIEHEK U ¢ TOMOILBIO METAILIHU -
4eCKOW JTMHEUKH U3MEPUTD BBICOTY CTOJIOMKA MBLIH.

Boruncnenne ko3¢ ¢uurenTa KpenocTu Npou3BOIUTCS ¢ TOYHOCTHIO 110 0,1 1o

dbopmyie

~20-n
h

rIIe N — YUCII0 yaapoB rupu; N — BeICOTA CTOJIOMKA ITBUTA B 00BEMOMEPE, MM.

f 1 6.2)

OnbIT MOBTOPSIOT TpH pa3a. Bce nanHble 3aMepoB 3aHOCAT B Ta0I. 6.1.
Tabnuma 6.1.

PCSyJ'IBTaTBI 9KCIICPUMCHTA

Ha3zsanue f

Ne ompiTa n H IIpumeuanue
OPOJIBI

Pe3ynpTaThl AKCIIEpUMEHTOB 00padaTHIBAIOTCS METOJaMH MaTeMaTHYCCKOMN
cratuctuku (cM. I[Ipunoxenue).
[Ipou3BoasST CpaBHEHWE TMIOTYYCHHOWM METOJOM TOJYCHUS BEIMYHHBI

Kod(duIeHTa KPenocTu ¢ pacueToM, BHIMIOJHEHHBIM 10 (hopmyrie (6.1).

ITpunoxenue




Oopabomka pe3y1bmamos IKchepumenma

MEmooamu Mmamemamuieckou CmamucmuKku
[IpuMeHeHne METOAOB MAaTEeMaTHYeCKOW CTaTUCTUKA B TOPHOM JIEie
MO3BOJISIET OOBEKTMBHO OIEHWBATh MHOTHE TIApaMeTpPbl TEXHOJOTHYCCKUX
MIPOIIECCOB, CBOMCTB TOPHBIX IMOPOJA, KOTOpHIE Naxe B CXOIHBIX MEXKIy COO0O0M

YCIOBUSX MOTYT U3MEHSTHCS B IIMPOKUX MpeIeax.

OCHOBHBIM  pacCYeTHBIM TMAPaMETPOM TaKMX BEIUMYMH (HA3BIBAEMBIX
CIIydaliHBIMH) SIBIISIETCSI MaTeMaTH4ecKoe OkujaaHue. Ha TpakThke MONb3yroTCs
MOHATHEM CPEIHETO JJaHHOW BEJIMYMHBI, KOTOPOE [aeT HAWIy4IIyK OICHKY

MaTEMAaTHYCCKOI'O OKHNIaHMA.

CpemHee pacCYMTHIBACTCS CIIETYIONUM 00pa3oM:

=1
X == 1
o n 1)
I'Z1€ Xj — 3HAUCHUEC I/I3MepeHHOﬁ BCJIIMUNHEBI B I —TOM OIIBITE, N — YUCJIO OIIBITOB.
]IJ'ISI OLCHKU TOYHOCTHU HpOBeI[GHHOFO BKCHepI/IMCHTa, OHpeI[GJ'IeHI/ISI qucJjia

HEO0OXOJMMBIX OIBITOB U T.J. BEIYUCIAETCA KOADPUIIMEHT BapHaLlU

S
K= @
Xep

rje S — cpeHee KBaJIpaTUYHOE OTKIOHEHUE

Zn: (Xi - ch)z

S — i=1 ’
n-1 ®)

Haumenbiiee uwncio o0Opas3ioB, HEOOXOAUMOE [Jii MCHBITAHUN, MOXKHO

OTIPEJICNTUTH B 3aBUCUMOCTH OT BEJIMUMHBI KO3 (UIIMEHTA Bapyalluy 10 TabuIe.
Tabnuua

MuHEMaIEHO HEOOXO0AMMOE YHCIIO 00pa3IloB

3uadyenue ko puureHTa Bapualuu 15 20 25 30 35 40 45

Uwcio 00pasion 3 4 6 9 14 20 30




3nauenne kodpdunumenTa Bapuanuu Oomxbine 100% cBUAETENBCTBYET O

CYLIECTBEHHON HEOJHOPOIHOCTH CBOMCTB IOPOJ B SKCIIEPUMEHTE.

111. YuyeOHO-MeTOOMUIECKOE 00ecTIeueHue

CaAMOCTOSITEILHOM PadOThHI 00y4AIOIUXCH

Y4eOHO-MeToInYeCKOe 00ECIIEUeHNE CaMOCTOATEIHLHON PabOThl 00yUaIOIUXCS
no jgucuuiuinHe «®u3nMka TOpHBIX MOpoa» mpencraBieHo B Ilpunoxenun 1 u
BKJIFOYAET B ceO4:
— IJIaH-Tpa(UK BBHITOJIHEHUS] CAMOCTOSTENbHONW padOThI MO IUCLUUILIMHE, B TOM
YKCJIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBIIIOJIHEHHE 110 KaKOMY 33/1aHHIO;
— XapaKTEepUCTUKA 3aJaHUi NJIsi CaMOCTOSATEIbHOM paboThl 0OydYaromuxcs u
METOIMYECKNE PEKOMEHIALUHU 10 UX BBIIIOJIHEHHUIO;
— TpeOOBaHMS K  TPEJICTAaBICHUIO U  OQOPMIICHHIO  PE3YJIbTATOB
CaMOCTOSITEJIbHON padOThI;

— KPUTCPHUH OLICHKHU BBIITOJIHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

V. KoHTpoab g1ocTHKEHU 1eJIell Kypca

Ne KoHntpompyemsle Kozp! 1 3Tans! popmMupoBaHUs OueHouHble cpeicTBa
/i pazienby/TeMbl KOMIIETEHIUI Texymmii [Ipomexyrounast
JIACUMTUTHHBI KOHTPOJTb arrecTarys
3Haer YO-1
MuHepasl 1 TOpHbIE OIIK 4 Ymeer YO-1
1 niopospl. O01IHe CBeICHHS Baneer YO-1 3a4er
0 (PM3UKO-TEXHIYECKUX 3Haer YO-1 (Bompocer 1, 2, 3)
rapaMeTpax TOpHbBIX OPOL OIIK 9 VYwmeer YO-1
Bnaneer YO-1
3Haer YO-1
8;3%;;%@0& OIIK 4 Ymeer YO-1 3aueT
2 | Metom onpenerers Bnageer VO-1 (Bompocei 4, 5, 6, 7,
MEXAHIIECKIX CBOMCTR 3Haer YO-1,11P-4 | 8,9, 11,12, 13, 14,
TOpHBIX TOPOII OIIK9 Ymeer VO-1,11P-4 | 15,16,17,18,19)
Bnaneer YO-1,I1P-4
3Haer YO-1
TerutoBbie cBOMCTBA OllIK 4 Ymeer YO-1 et
3 (Borpocsr 20, 21,
TOPHBIX TTOPOJT Braneer YO-1 22,23)
OIK 9 3HaeT YO-1 ’




VYmMmeer VO-1
Branmeer VO-1
3Haer VO-1
OIIK 4 VYmeer VO-1 3a4eT
4 DJIeKTPOMarHUTHBIC Brnaneer YO-1 (Bompocsi 24, 25,
CBOICTBA FTOPHBIX ITOPOT 3Haer YO-1,1IP-4 | 26,27, 28, 29, 31,
OIIK 9 Vmeer VO-1,11P-4 32)
Baneer YO-1,11P-4
3Haer VO-1
BoseiiCTBHe BHOLIHIX OIIK 4 VYmeer YVO-1 3a4er
5 | dumimeckux moneii Ha Bnaneer VO-1 (Borpocsr 33, 34,
FOpHBIE TTOPOJIbI 3Haer YO-1,ITP-4 | 35, 36, 37, 38, 39,
OIIK 9 Vmeer VO-1,11P-4 40)
Bnaneer YO-1,11P-4
3Haer VO-1
OIIK 4 Ymeer VO-1 3a4eT
6 I'opHOTEXHUYECKHE Bnaneer YO-1 (Bompocs 43, 44,
rapamMeTpbl TOPHBIX ITOPOJT 3Haer VYO-1 45, 46, 47, 48, 49,
OIIK9 Ymeer YO-1 50, 51, 52, 53)
Bnageer YVO-1

TUIOBBIE KOHTPOJIBHBIE 33/IaHUS, METOIMYECKUE MATEPHAIIbl, OIPEIEIISIOIIIe
NpOLIETYPbl OLIEHUBAaHHS 3HAHWI, YMEHMII M HABBIKOB M (WJIM) OIbITA JEATEIBHOCTH, A
TaKKe KPUTEPUH W TOKA3aTer, HEOOXOAMMBIE ISl OLEHKU 3HAaHWM, YMEHUM, HABBIKOB U
XapaKkTepU3yIoLe dTanbl  (OPMUPOBAHMSA KOMIIETEHIIMA B  IPOLIECCE  OCBOCHUS
00pa3oBaTeIbHON MPOrPaMMBbI, TIpeiCcTaBeHbI B [ [puokenmu 2.

V. ClIUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOINYEKOE OBECIHEYEHUE JTUCIHUITJIMHbI

OcHoBHas JuTEparypa
(a/1eKmpoHHble U nevamuvle U30aHUs1)

1. OcHOBbl (GU3HKKM TOPHBIX TMOPOJ: YYEOHUK A CTYACHTOB TOPHBIX
cnenuanbHoctet By3oB / B.B. Pxerckuii, I'.fI. HoBuk. — WM3p. 5-e. —
M. : URSS, 2010. — 358 c. — ISBN 978-5-397-01396-3. — Pexxum mocryma:
https://elibrary.ru/item.asp?id=19602381.

2. ®uszuka ropHeix nopoja. Yueb. mocobue. / JI.A. EpodeeB [u mp.] ; mox pen.
JL.A. Epodeera — 3-¢ uza. — Tomck: M31-Bo TOMCKOT0O MOJIMTEXHUYECKOTO YH-
ta, 2011. — 519 c¢. — ISBN: 978-5-98298-799-0. Pexum nocrymna:
https://elibrary.ru/item.asp?id=19484914.

3. ®usuka ropueix nopoa: yued. nocobue / Jlateimes O.I'., Anoxuna O.0. — 2-¢
u3n. — ExarepunOypr : YITY, 2006. —135c. — ISBN 5-8019-0113-2. —
Pexxum nocryna: https://elibrary.ru/item.asp?id=19477683.



https://elibrary.ru/item.asp?id=19602381
https://elibrary.ru/item.asp?id=19484914
https://elibrary.ru/item.asp?id=19477683

. OcHOBBI (pu3uKu TOpHBIX mopoj: ydeOHoe mocoome / C.A. Boxmun, M.H.
baiikuna; C.A. BoxmuH [u ap.] ; [pen. U. H. baitkuna] — Kpacnosipck : T'oc.
YH-T 1IB. METaJJIOB U 30510Ta, 2006. — 116 ¢. — ISBN 5-8150-0346-8. — Pexxum
nocryma: https://elibrary.ru/item.asp?id=19479195.

. ®usuka TOpHBIX Tmopoa. Yuebnoe mocodbue. / C.B. benos, H.A.
Tpanksumwmnkas. — M.: U3a-Bo MI'OVY, 2011. 62 c¢. ISBN: 978-5-7045-1142-
7. Pexxum moctyna: https://elibrary.ru/item.asp?id=19485732.

. ®u3KMKa MarHUTHBIX SBJICHUHN TOPHBIX Opoj. Mororpadus / .M. Ypycosa. —
Cankt-IlerepOypr : Undo-ma, 2010. — 123 c. — ISBN 978-5-94652-321-9.
Pexxum noctyna: https://elibrary.ru/item.asp?id=19483759.

JlonoJIHUTeIbHASI JIMTepaTypa
(newammuvle u 31eKMpPOHHbBLE U3OAHUSL)

. ®u3MKa pas3pylleHHs TOpPHBIX NOpOA NpU OypeHHH W B3pbIBaHUU (C
MPaKTUYECKUMH peKkoMeHaauusaMu) : yueonuk 1. 1 / I'. M. Kprokos. — M. :
lNopnas KHUTA, 2006. — 330 C. — Pexum  pocrymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:391990&theme=FEFU.

. OcHOBBI (pU3HMKU TOPHBIX mopoia. Meroaudeckue ykazanus. / Haymo K.U.,
[IBenoB .M. — MockBa: MITY, 2008. — 22c. — Pexum nocrymna:
https://elibrary.ru/item.asp?id=23787536.

. ®usnka pa3pylnieHus TOPHBIX MOpoj npu OypeHuu W B3pbiBanuu: Yacts .
Pazpymienune ropueix nopoj npu Oypenuu. Paznen 1. Buenpenue 3yOneB B
paspyliaeMyro mopojy. Y dapHO-BpalllaTelbHbIA Coco0 OypeHus : ydeOHOe
nocobue / Kprokos I'M. — M.: MITYVY, 2007. — 106 ¢. — ISBN 5-7418-0313-X.
— Pesxxum nocrtyma: http://znanium.com/catalog/product/996011.

. YmpaBieHue coctosiHueM MaccuBa: YueOHoe mocooue / B.W. T'omuk. — M.:
HUL] MHDPA-M, 2014. —136 c. — ISBN 978-5-16-006751-3 — Pexum
nocryma: http://znanium.com/catalog/product/406231.

. Pa3pymenue ropusix nopoa npu OypeHuu ckBaxuH: YueOHoe nocobue / B.B.

Heckopomnsix. — M.: HUL[ UHO®PA-M, 2015. — 336 c¢. — ISBN 978-5-16-
009729-9 — Pexxum moctymna: http://znanium.com/catalog/product/455795.

. CoBpeMeHHass TCOJMHAMHMKA M Bapualuh (U3UYECKUX CBOWCTB TOPHBIX
nopox: Ilocodue / Kyspmun 10.0., Kykos B.C., — 2-e¢ uszn., crep. — M.:
['opnas xuura, 2012. — 262 c. — ISBN 978-5-98672-327-3 — Pesxxum nmoctyma:
http://znanium.com/catalog/product/994412.

. Kamutonos, A. M. ®@u3uyeckue CBOMCTBA TOPHBIX IMOPOJ 3amajHON 4YacTH
Cubupckoit mnardopmel [DnekTpoHHbId pecypc| : Monorpadgus / A. M.
Kanuronos, B. I'. BacunseB. — Kpacnosipck : Cub. penep. yu-t, 2011. — 424 c.
— ISBN 978-5-7638-2142-0. — Pexxum pocryma:

http://znanium.com/catalog/product/441169.



https://elibrary.ru/item.asp?id=19479195
https://elibrary.ru/item.asp?id=19485732
https://elibrary.ru/item.asp?id=19483759
http://lib.dvfu.ru:8080/lib/item?id=chamo:391990&theme=FEFU
https://elibrary.ru/item.asp?id=23787536
http://znanium.com/catalog/product/996011
http://znanium.com/catalog/product/406231
http://znanium.com/catalog/product/455795
http://znanium.com/catalog/product/994412
http://znanium.com/catalog/product/441169

8. MeTtoapl W cpencTBa U3y4EeHHUS OBICTPONPOTEKAIOIIMX MPOIEccoB (Tpu
B3PBIBHOM Pa3pyLICHUH TOPHBIX MOpoj): YueOHuk s By3oB / IllkypaTHuk
B.JI., Bo3uecenckuit A.C., Komoguna U.B. — M..MITVY, 2005. —309 c. —
ISBN 5-7418-0353-9 — Pexxum goctyma:

http://znanium.com/catalog/product/997045.

Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOU CeTH
«AHTepHeT»

1. bu6bauoreka [IBOY

https://www.dvfu.ru/library/

2. bubimorexa HUTY MUCuC
http://lib.misis.ru/elbib.html

3. bubnmuoteka Cankr-IleTepOyprckoro ropHoro yHUBEpCUTeTa
http://www.spmi.ru/biblio

4. T'opHbIii HHGOPMAITMOHHO-aHAIUTUYECKUN OI0JIJIETCHb
http://www.gornaya-kniga.ru/periodic

5. T'opHbI# XKypHaAI
http://www.rudmet.ru/catalog/journals/1/?language=ru

6. ['mrokayd Ha pyCCKOM SI3BbIKE

http://www.gluckauf.ru/

7. be3omacHOCTh TpyAa B MPOMBIILICHHOCTH
http://www.btpnadzor.ru/

8. Hayunas snexktpoHHast OubiuoTeka
http://elibrary.ru/titles.asp

9. CnpaBouHas cuctema «I"apant» http://garant.ru/

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOI UM
U NIPOTPAMMHOT0 00ecreYeHus

Hcnonb3yemoe B yueOHOM IMpoIiecce MporpaMmMHoe o0ecrieueHue:

1. ITaket Microsoft Office (Word, Excel, PowerPoint);

2. I'papuuecknii penakrop AutoCAD;

3. I'paduueckuii pegakrop Photoshop;

4. Tlporpamma jutst urenus daiinos B popmare *.PDF: Adobe Reader (Adobe
Acrobat)

VI. METOAUYECKHUE YKA3ZAHUSA
IO OCBOEHUIO JUCHUII/IMHbI


http://znanium.com/catalog/product/997045
https://www.dvfu.ru/library/
http://lib.misis.ru/elbib.html
http://www.spmi.ru/biblio
http://www.gornaya-kniga.ru/periodic
http://www.rudmet.ru/catalog/journals/1/?language=ru
http://www.gluckauf.ru/
http://www.btpnadzor.ru/
http://elibrary.ru/titles.asp
http://garant.ru/

Ha mepBoM 3aHATHM MO TUCHUIUIMHE TPYIIa CTYACHTOB HHPOPMHUPYETCS O
BBEJICHUH B JICCTBUE MPAKTUKH OIEHKH 3HAHWUU MO OammbHOU cucteme. CTyIeHThI
UHPOPMUPYIOTCA O METOJIMKE OLICHKH YCBOCHMSI MAaTEpUaIOB JUCLHUIUIMHBI B KOHIE
CEMECTpa, KOMMEHTUPYIOTCSI BO3MOXKHBIE BapUaHThl 3TOM OIEHKHA (OaribHas
CUCTEMA C YYETOM TEKyLIEH aTTecTallid M cAada 3K3aMeHa [0 TEOPETUYECKOMY
MaTrepuany).

CryneHTaM pa3bsACHSAIOTCA MPUHLUIBI (POPMUPOBAHUS CUCTEMBI 3HAHHM MO
JUCLMIUIMHE, TOSICHSAETCS BIIMSHUE PA3JIMYHBIX COCTaBJSIOIIMX pabOThl HaJ
MaTepUalaMH JUCUUIUIMHBI (IOCEIIEHNE JIEKINI, BEJEHUE KOHCIIEKTa, BBINOJIHEHUE
71abopaTopHBIX padoOT), oOpalaeTcs BHUMAHUE CTYJIEHTOB HAa PETYJIAPHOCTh padOThI
Y CBOEBPEMEHHOCTD BBITIOJHEHUS TEKYLIEH paOoOThI.

CryzaeHTamM Ha 3TOM K€ 3aHSATUU BBIJAETCA B AJIEKTPOHHOM BHUJE HK3EMIUISP
MeToauueckux yka3zaHu# 1O BBIIOJHEHHIO JJAOOPATOPHBIX padoT.

B TteueHue cemectpa uyepe3 Kaxkaple 4 HeOENM MPOU3BOJIUTCA IOACYET
UTOTOBBIX MOKa3arened 3a mnepuoJ ¢ ucnoiab3oBanueMm cuctembl TANDEM, o
pe3ysibTaTax KOTOPOro CTaBUTCS B M3BECTHOCTH IpyIIa, 3aBEAYIOIUN Kadenpoi u
aJIMUHUCTPATOP 00pa30BATENbHBIX IPOTPAMM.

Ha npennocnenneit Hexmene ceMecTtpa TIpynmne cooOLIAlOTCS HMTOTOBbIE
MOKa3aTelIM MO OLEHKE paboThl B CEMECTPE M JAIOTCS Pa3bICHEHUS IO MPOLEype

OKOHYATEJIbHOM OLCHKH 3HAHUHN KaXJ0TO CTYJCHTA.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

[IpoBeneHne JIEKUMOHHBIX 3aHATUN NPEAYCMOTPEHO B MYJIBTUMEIUNHOMN
aymuropun. Jlekumu  NpOBOJATCA € MUCIOJB30BAaHUEM  IIPE3CHTAUMUd U
BHUJIeOMaTeprayioB. BrinosiHeHHE J1abopaTOPHBIX pabOT MPOBOAUTCS B JTa0OpATOPUU

«Du3uku TOPHBIX IIOPOA», OCH&H.IéHHOfI COBPCMCHHBIM IIPECCOBLIM, KAMHCPC3HBIM,



NOJIUPOBAJIBHBIM U JPYTHMM OOOpYJOBaHHEM, HEOOXOIUMBIM JJISl BBIMOJIHEHUS
pabor.

Odopmienne OT4€TOB 1O  JIabOpaTOpHBIM  paboTaM  MPEIoaraet
UCTIOJIb30BaHUE TPUKIIAJHBIX KOMIBIOTEPHBIX mporpamm makera Microsoft Office
JUTSl BBITIOJTHEHUS] MaTeMaTHYEeCKUX PAcdyeTOB U MOSCHUTENBbHBIX 3alHMCOK, & TaKXKe
nporpamm AutoCAD u Photoshop mis pa3paboTku rpaguueckux MaTepHalioB. DTH
paboTel mpoBOAATCS B KommbloTepHOM Kiacce kadempsl ['JIuKOI'P, a Taxxke

CaMOCTOATCIIbHO C UCIIOJIb30BAHHNCM HOYT6YKOB.



[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

d)ezlepam,ﬂoe TrocyaJapCTBEHHOC aBTOHOMHOE 06p330BaTeJ'II)HOG YUPpECIKACHUE BLICHICTO 06pa30BaHI/IH
«/1aabHeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECIHHEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOLIUXCSA
o JucunIuinHe «DU3uKa ropHbIX NOPOI»
Hanpasienue noarorosku 21.05.04 «I"'opHoe aes10»

crienanu3anus «Mapkienaepckoe Aeno»
®opmMa MOATOTOBKHU 3204HAS

BaaguBocTok
2013



IInan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHOH PadoThl

no AucCHMILINHe «Pu3nka TOPHLIX IOPOI»

IIpumepHsble

No Hara/cpoku N

W B Bun camocrosiTenbHOM pabOThl | HOPMBI BpEMEHH Ha dopma KOHTPOJISI
BBINIOJTHEHHE

1 |4 Henmens cemecTpa Pabota ¢ yueOHOM 1 HOPMATHBHOM 15 CobecegoBanue, 3aura
JUTEPaTypOi, HEOOXOIMMOH IS nabopaTopHBIX padoT,
BBITIOJTHEHHS Ta00OPaTOPHBIX paboT pedepaToB
Ne 1, 2 u opopmieHne OTUETOB,

MTOJITOTOBKA pedepaToB.

2 |8 mHexemns cemecTpa Pabota ¢ mutepatypoii, 15 CobecenoBanne, 3ammra
HEOOXOIUMOM JIJIs BRITIOJTHEHUS nabopaTopHO PabOTHI,
naboparopHoii padoTer Ne 3 u pedeparos
odopmiieHne oTyéTa, MOArOTOBKA
pedepaTos.

3 |12 Henmens cemectpa PaGora ¢ nureparypoi, 15 CoOecenoBanue, 3amuTa
HEOOXOAUMOM ISl BBITIOJIHEHUS J1abopaTopHOU paboThI,
naboparopHoii padoTel No 4 u pedeparos
odopmiieHrEe 0TUETA, MOTOTOBKA
pedepartos.

4 |16 Hemenst cemecTpa Pabota ¢ mutepatypoii, 15 CobecenoBanne, 3amIuTa
HEO0OXOAMMOI IS BBITOTHEHHS 71ab0paTopHOI paboTHI,
nmabopaTopHOii paboTsr Ne 5 u pedepatoB
odopmiteHHe 0TYETA, TOATOTOBKA
pedepartos.

5 |18 memens cemectpa Pabota ¢ mutepatypoii, 15 CobecenoBanne, 3amuTa
HEOOXOAMMOIT IS BBITIOJTHEHHS 71a00opaTopHOI paboTHI,
naboparopHoii padoTsl Ne 56 u pedeparon
odopmiieHrEe 0TUETA, MOTOTOBKA
pedepaTos.

6 |Ox3ameHanMoOHHAs Pabora ¢ yueOHOI U HOpMaTHBHOU 15 3a4yeT

ceccusl JUTEPATypOH, KOHCHIEKTAMH
JIEKIUH
UTOTO 90
PexoMeHganum 1o caMmocTosITEIbHOM padoTe CTYAEHTOB
OCHOBHOI 1ENBI0 CAMOCTOSITENIBHONW pa0dOThl CTY/ACHTOB SIBJSIETCS YIyUIlIEHUE
npodeCCUOHAIBHOW ~ MOATOTOBKM  CHEIHAJIMCTOB  BBICIICH  KBadu(UKAIIUH,
HalpaBJICHHOE Ha (POpMHpOBaHME Yy HHUX CHUCTEMBI MPOGEeCCHOHAIBHBIX

KOMITETCHIINM, HEOOXOUMBIX B UX OyAyIIeH MPaKTUYECKOM eI TeTbHOCTH.

[Ipy wW3ydyeHHH OUCLUIUIMHBI IIPEAIOJAraeTcs BBITOJHEHHE CIEAYOIINX
BunioB CPC:

1. BHeaynutopHas camocTosiTeNibHas padoTa.

2. AyautopHasi camocTosITelbHasi paboTa, KOTOpas OCYIIECTBISETCS MOJ
HEIOCPEICTBEHHBIM PYKOBOJICTBOM ITPENO1ABATEIS.

BueaynutopHas camocTosiTelbHass paboTa MmpeanosiaraeT MOJATOTOBKY K
71a00paTOPHBIM 3aHSTHUSIM, IOJATOTOBKY OTYETOB MO JIAOOPATOPHBIM paboTaM, paboTy
C yueOHOHM, HOPMAaTUBHON M HAYyYHO-TEXHUYECKOW JIMTEPATypOl C UCIOJIb30BaHUEM
AIEKTPOHHBIX OMOJMOTEYHBIX PECYPCOB, MOATOTOBKY pedepaTroB MO H3y4aeMOMY
MaTepuanty AUCIUIUIMHBI.



MeTtoauueckre yka3zaHus 1O BBITIOJHEHUIO JTJAOOPaTOPHBIX pabOT MPHUBEIEHBI B
paznene |l «CtpykTypa u coepkaHue NPaKTUYECKON YacTh Kypcay

Kpurtepun ouenku npu codbece0BaHUN:

— 100-85 GamioB - eciau OTBET MOKAa3bIBa€T IMPOYHBIE 3HAHWUS OCHOBHBIX
IPOLIECCOB M3y4yaeMOil IpeIMETHOW 00acTu, OTIMYaeTCs TIIyOMHOW M IOJHOTOM
PacKpbITUS TEMbl; BIaJCHUE TEPMHUHOJIOTMUECKUM armapaTroM; YyMEHHE OOBSCHSATH
CYIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHIA, JeNaTh BBHIBOABI U O0OOIICHMS, AaBaTh
apryMEHTUPOBAHHbIE OTBETHI, NPHUBOJUTH MPHUMEPHI; CBOOOAHOE BIIAJCHHE
MOHOJIOTHUECKOH pPEYbI0, JIOTHYHOCTh M TIOCIIEJOBATEILHOCTh OTBETA; YMEHHE
IPUBOJNUTH PUMEPHI COBPEMEHHBIX MTPOOIEM U3ydaeMOi 00IACTH.

— 85-76 GamnoB - OTBET, OOHAPYKMBAIOIIMKM TPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MPEIMETHON 001acTH, OTIMYAETCsA TIyOMHOM M TMOJHOTOM
PacKpBITUSL TEMBI; BIaJCHUE TEPMHHOJIOIMUECKUM allllapaToM; YMEHHE OOBSCHATH
CYUIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHI, JeaTh BBIBOJABI U 00OOIIEHMS, 1aBaTh
apryMEHTUPOBAHHbIE OTBETHI, NPHUBOJUTH IPHUMEPHI; CBOOOAHOE BIIAJICHUE
MOHOJIOTHUECKON peyblo, IOTUYHOCTh U MOCJIEN0BATEIbHOCTh OTBETA. JlomycKaeTcs
OJIHa-/IB€ HETOUHOCTH B OTBETE.

— 75-61 Oamn - oOLEHUBAETCS OTBET, CBHUJETENbCTBYIOLUIUI B OCHOBHOM O
3HAHUM  TPOLECCOB  M3y4aeMOW  NPEeIMETHOM  00JacTH,  OTIMYAOLIUIICS
HEJOCTATOYHOW TJIyOMHOW M TOJHOTOM pAaCKpPBITUS TEMbl; 3HAHHEM OCHOBHBIX
BOMPOCOB Teopuu; ci1abo CPOPMUPOBAHHBIMH HABBIKAMH aHAIW3a SBJICHUH,
MPOIECCOB, HEIOCTATOYHBIM yMEHHEM J1aBaThb AapryMEHTHUPOBAaHHBIE OTBETHI H
NPUBOJUTH TMPUMEPHI; HEAOCTATOYHO CBOOOJHBIM BIIAJICHUEM MOHOJIOTHYECKOM
peYblO, JOTUYHOCTHIO M TOCIEA0BATENbHOCThIO OTBETa. JOmycKaeTcsi HEeCKOJbKO
OIMOOK B COACpPX aHUHM OTBETA; HEYMEHHE MPUBECTH MPHUMEP Pa3BUTUS CHUTYallUH,
IIPOBECTH CBS3b C APYTUMHU aCIEKTaMU U3y4yaeMoi 00JIacTH.

— 60-50 6amioB - 0TBET, OOHAPYKUBAIOLIUN HE3HAHWE MPOLIECCOB U3ydaeMOM
IpeIMETHOW 00JacTH, OTINYAIOIIUNCS HETITyOOKHMM PacKpbhITUEM TEMbl; HE3HAHUEM
OCHOBHBIX BOIPOCOB TEOPUH, HEC(HOPMUPOBAHHBIMUA HABbIKAMU aHaJIM3a SIBJICHUM,
IPOLIECCOB; HEYMEHUEM JlaBaTh apryMEHTHPOBAHHbBIE OTBETHI, CIa0bIM BIIaJJICHUEM
MOHOJIOTHUECKON peublo, OTCYTCTBHEM JIOTMUYHOCTH U IOCJIE€JOBATEIbHOCTH.
JlomyckaroTcsi cepbe3Hble OMMOKHM B COACPKAHUHM OTBETA; HE3HAHWE COBPEMEHHOU
npoOIeMaTHKU U3y4aeMoil 001acTH.

Bonpocel 1j151 caMONOAT0TOBKH

1. ITopoiooOpa3yrolme MUHEpasbl, TOpHble MopoAbl. CTPYKTYpHBIE CBOMCTBA
TOPHBIX MOPOJ.

2. OCHOBHBIE TTOHSATUSI MEXAHUKHU TOPHBIX MOPOJI.

3. IIpo4yHOCTh TOPHBIX MOPOJA HPU OJHOOCHOM HAMPSIKEHHOM COCTOSIHHH.
Teopun npoYHOCTH.



4. ledbopMariuu ropHbIX TOPO. YTIPYTrOCTh U MIACTUYHOCTb.

5. Peosiornueckue cBOKMCTBA TOpHBIX NTOpoA. [lom3ydecTs u penakcanus.

6. MexaHnKa pa3pylieHUs TOPHBIX MTOPOJ, TEOPUS TPELIHH.

7. Metonpl ompeneNieHUsT MEXaHWYECKUX CBOMCTB TOPHBIX IOpPOJA MpH
OJIHOOCHOM  HAMNpSDKEHHOM cocTosHuM. [IpodyHocTHhIE U AedOpMalMOHHBIE
XapaKTEPUCTHUKHU.

8. IIpoYyHOCTH TOPHBIX MOPOJ MpPU OOBEMHOM HAMPSIKEHHOM COCTOSIHHH.
[TapameTpsl 00bEMHON IPOYHOCTH, TTACTIOPT MTPOYHOCTH.

9. MeToapl UCTIBITAHUM NTPU 0O BEMHOM HANPSHKEHHOM COCTOSIHHH.

10. MeTtoapbl ucciienOBaHUS PEOJIOTHYECKHUX CBOMCTB TOPHBIX MOPO/I.

11. Yopyrue konebaHus U aKyCTUYECKHUE ITapaMeTPhI TTOPOI.

12. Yopyrue koyie0aHus B MAaCCHBaX TOPHBIX MTOPOI.

13. TenmoBbie CBOMCTBA TOPHBIX MOPOA: TEIIOEMKOCTh, TEILIOMPOBOIHOCTb,
TEMIIEPATYPOIIPOBOIHOCTb, TEINIOBOE PACLIIMPEHNE.

14. Tepmuueckue HaNpsKEHUsI B TOPHBIX MOPOAAX.

15. TenoBbIe CBOMCTBA MACCUBOB TOPHBIX MOPO]I.

16. DOnexkrpoMarHuTHbIE CBOMCTBAa TOpHbIX mopona. llomspuszanus,
JIHADJICKTPUUYECKas IPOHULIAEMOCTb.

17. DneKkTponmpoBOJHOCTh TOPHBIX TOPOJA, AMAJICKTPUUYECKHE MOTEPH.
3aBUCHUMOCTbD JIEKTPUUYECKUX CBOMCTB OT COCTaBa CTPOEHUS U BHEITHUX YCIIOBUIA.

18. MarsuTtHsblie CBOMCTBA TOPHBIX MOpOJI. PacnipocTpanenue
AJIEKTPOMArHUTHBIX BOJIH B ITOPOJIAX.

19. DneKTpOMarHUTHBIE MPOLECCHl B TOPHBIX MOPOJAX. 3aBUCHMOCTH OT
COCTaBa, CTPOCHUS, BHEIIIHUX YCIOBUMU.

20. EcTecTBEHHBIE 3JICKTPUUECKAE U MATHUTHBIE TIOJIS.

21. Acnonb30BaHUE DIEKTPUYECKUX M MAarHUTHBIX CBOWMCTB B MpoLeccax
TOPHOT'O NMPOU3BOJACTBA.

22. PanroakTUBHOCTh TOPHBIX MOPOJ U MUHEPAJIOB. Bo3eiicTBrE U3TyUEHHI.

23.Mcnonib30BaHlE pPaJAUAlMOHHBIX CBOWCTB TOPHBIX IOPOJA B IIpolieccax
JOOBIYH MOJIE3HBIX UCKOMAEMbIX M 00OTaIleHUSI.

24. Bo3zneicTBrUe BHENTHUX (PU3MYECKUX TMOJICH Ha TOpHBIC TOpoabl. BiusHue
BJIArd, TABJIEHUS], TEIJIOBOTO MOJISI HA MEXAHUYECKHE CBOMCTBA TOPHBIX MOPO/I.

25. BoznelicTBre ynpyrux kojie0aHuil Ha CBOMCTBA TOPOI.

26. Bo3aencTBre dIEKTPUYECKOTO U MAarHUTHOTO TOJIEW HAa CBOWCTBA TOPHBIX
MOPO/I.

277. B3auMoCBsI3b CBOMCTB TOPHBIX MOPOJI.

28. 'OpHOTEXHOJIOTMYECKUE CBOMCTBA TOPHBIX MOPOJ, UX KiIacCU(pUKaIIHs.

29. Tsepnoctb, BS3KOCTh, APOOMMOCTb, OYypHUMOCTb, B3pPHIBAEMOCTh U
aObpa3MBHOCTH TOPHBIX TOPO/I.

30. Kpenocts ropubix nopoj. Knaccuduxanus npod. M.M. IIporoassikoHoBa.

31. TexHOJIOTHYECKHE MOKA3ATENH PA3PHIXIECHHBIX MOPOJI.

32. T'opHOE naBi€HUE U CTPYKTYPHO-MEXAHHUYECKHUE CBONCTBA HETPOHYTOIO
MAaCCHBE.



33. IIposiBiieHHE TOPHOTO JIABJIICHUS B PHIXJIBIX, OCAIOYHBIX, MATMAaTUYECKUX U
MeTaMOP(PUUYECKUX TOPHBIX MOPOJIAX.

34. BausiHue cniocoba pa3pylieHHs] TOPHBIX MOPOJ] HAa MPOSIBICHUS TOPHOIO
JTABJICHUSI.

35. YnpaBiieHue cOCTOSIHIEM MacCUBa TOPHBIX MOPOJ.

MeToauveckue peKOMeHAaunu 1Mo 0popMIIeHHIO OTYETOB
1o J1a00paTOPHBLIM padoTam

OT4éThl 0HOPMIISIOTCS B BUJE OTACTBHBIX MOSICHUTEIBHBIX 3aMHCOK.

TexcroBasg 4YacTh MPAKTUYECKHX 33JaHUN BBIINOJHIETCS HAa KOMIIBIOTEPE.
[TapameTpsl cTpanuibl popmara A4: nesoe nojue —2,5 cM, npasoe —1,0 cM, BepxHee
n armxaee —2,0 cM.

pudt ocHoBHoro tekcra — Times New Roman, pasmep mpudra — 14,
BBIPABHUBAHUE TEKCTA — «I10 NTUPUHE CTPAHUIIBI», HAYEpTaHHUe MpUdTa — 0OBIYHOE.
J{nsi BBIIENIEHUSI OCHOBHBIX CJIOB M MPOCTAHOBKU AKIEHTA B BBIPAXKEHUSIX MOKHO
MPUMEHSTh HaUepTaHue «onykupHbiin» (Bold) nnu «kypcusy (Italic).

dopmaTtupoBaHue al3aleB: TEKCT O€3 JIEBOIO OTCTyHa OT IPaHULbI MOJS,
ab3alHbIl OTCTYH — | CM WIM 1O YMOJYaHHUIO, MEXIYCTPOUHBIA HMHTEpBAI
OJIMHAPHBII, aBTOMATUYECKHI IIEPEHOC CIIOB.

JIuctel  (CTpaHHULBI) TMOSICHUTEIBHOM 3alMCKM HYMEPYIOT apaOCKUMHU
uuppamu. TUTYIBHBINA JIUCT U 33J]aHHE BKIIOYAIOT B OOLIYI0 HYMEPALMIO CTPAHUILL
MOSICHUTEJIBHOM 3aIIUCKHU.

Ha TuTynbHOM nHMCTe W 3aJaHUM HOMEp CTPAaHMIBI HE BBIBOJMUTCS, Ha
MOCJIEYIOUIUX JUCTaX (CTpaHHIaX) HOMEpP MPOCTABIISAECTCS B MPABOM BEPXHEM YTy
JucTa (CTPAHULIBI).

[TocTpoeHre NOSICHUTENBHOW 3alUCKU, MOPSAJOK HYMEpalHud pasleioB U
no/pasiesioB, O(QOpMICHHUE PUCYHKOB, TaOJHI], CIHUCKOB, (GOPMYIT U JPYTUX
AJIEMEHTOB TEKCTa MIPUHUMAETCS B COOTBETCTBUU ¢ TpeboBanusmu ECK/I.

B  noscHuUTENbHOM  3alMCKE MPUBOJUTCS  CIHMCOK  HCIIOJIb30BAaHHBIX
HMCTOYHUKOB, OpopMIIsieMblil B cOOTBeTCTBUH ¢ TpeboBanusmu ECK/I.

B KoHIIe MOsSICHUTENBHOM 3aIIMCKHU pacIioiaraeTcs cojaep:kanue, opopmisieMoe
10 PEKOMEHIaLAM TOT'O K€ UCTOYHHUKA.

Oopazey mumynbnozo 1ucma



MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPAIIMN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTelIbHOE YUPEKICHNE BBICIIIETO 00pa30BaHUs
«/laibHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

NHKXEHEPHAS IIKOJIA

Kadeapa ropHoOro Jejia 1 KOMILIEKCHOT0 OCBOCHUS Fe0pecypcoB
cnenuaabHOCTh 21.05.04 «I"opHoe ne10»
cnenuagausanusa «Mapkuenaepckoe 1e/10»

AUCHUIIVIMHA «®U3UKA I'OPHBIX ITIOPOd»
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TemaTuka u nepeyeHs pepeparon
Musnepaisl 1 TopHbIe TOpOabl. MIX cTpoeHne u cocras.
MexaHndeckue CBOMCTBA TOPHBIX TOPOA. MeTobl UX ONpEACIICHHUS.
CTpyKTypHBIE CBOMCTBA TOPHBIX OPOJ.
VYnpyrue koneOaHus U aKyCTUYECKUE apaMeTpbl OPO/I.
TerutoBbIe CBOMCTBA TOPHBIX OPOA.

DNEeKTPOMAarHUTHBIE CBOMCTBA FTOPHBIX MOPOJ.

N g bk~ 0D e

EcrecTBeHHBIE ANEKTPUYECKUME M MArHUTHBIE TOJISl. MarmuTHoe moJie

3eMIIn.

8. MaruuTHbIC CBOMCTBA TOPHBIX TIOPO/I.

9. PacnpocTtpaneHue 3JeKTPOMarHUTHBIX BOJH B TOPHBIX TOPOaXx.

10.PagnoakTHBHOCTH TOPHBIX TTOpo. Bo3aeiicTBre N3ITydeHHA.

11.Bo3znelicTBre BHEMIHUX (DU3UUYECKUX MOJIEH HA TOPHBIE TTOPOJIBI.

12.T’0pHO-TEXHOJOTUYECKHUE XaPAKTEPUCTUKHN TTOPOSI.

13.Hanpsixenne u aepopmammu B TOpHBIX mopojax. OObeMHass MPOYHOCTH
TOPHBIX TOPOJ.

14.Peonorudeckre CBOMCTBA TOPHBIX TOPOSI.

15.TexHonoru4yeckue napameTpbl KAMEHHBIX YTJICH.

16.ITpounoctHbie W AehOPMAIIMOHHBIE XAPAKTEPUCTUKU TOPHBIX TOPOJI.
MeToabl UX ONPEICTICHUS.

17.Bo3znelicTBre SIEKTPUISCKUX M MATHUTHBIX MOJIEH Ha TOPHBIE TTOPOJIBI.

18.Mexanuka pa3pylieHus TOPHBIX MOPO. Teopruu MPOIHOCTH.

19.CBoiicTBa MaCCBOB TOPHBIX TTOPOI.

20.MeToapl UCCIeNOBaHNS CBOMCTB TOPHBIX MIOPOJT B HATYPHBIX YCIOBHUSX.

OcHoBHBbIE TPeOOBaHUA K CO/IepP:KaHUIO pedepaTa
CTyneHT AOJDKEH HCIOIb30BaTh TOJBKO T€ MaTepuaibl (HaydyHbIe CTaThbH,
MOHOTpaduu, MocoOusi), KOTOPbIE HMEIOT MPSIMOE OTHOIICHUE K H30paHHOM UM

teme. He JOIMYCKAKOTCA  OTCTPAHCHHBLIC  PACCYXICHUSA, HC  CBA3AHHBIC C



aHanuzupyemon mpobnemoi. Coaepxanue pedepata JOHKHO OBITH KOHKPETHBIM,
UCCIIEIOBAThCS JOJKHA TOJIBKO OJIHA IpobiieMa (JIOMyCKAaeTcs HECKOJbKO, TOJIBKO
€CJIM OHU B3aUMOCBs3aHbl). CTyIEHTY HEOOXOAUMO CTPOTO MPUIEPKUBATHCS JIOTUKU
U3JI0KEHHS (HAayaTh C OINpPEACNICHHUS W aHalu3a NOHATHM, NEepPeTH K MOCTAHOBKE
npoOJeMbl, MPOAHATU3UPOBATh IYTH €€ PEIICHUs W CclieJaTh COOTBETCTBYIOLIUE
BbIBO/IBI). PedhepaT nomkeH 3aKkaHuYMBaThCS BBIBEJICHUEM BBIBOJIOB IO TEME.

I[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TutrynbHOTO NIKCTA;

2.BBeneHus, re cTyAeHT (GpopMyIupyeT nmpobiemMy, MOIeKAITYI0 aHATH3Y U
UCCJIEI0BAHMIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM IOCJIEI0BATEIbHO pacKphIBaeTcs N30paHHAs
Tema. B oTimune oT KypcoBod pabOThl, OCHOBHOM TEKCT pedepaTa mpeirnoiaraet
paszneneHue Ha 2-3 maparpada Oe3 BbaeneHus riaB. [Ipu HEOOXOIUMOCTH TEKCT
pedepaTa MOKET JOMOJHATHCS WIUIIOCTPALMSIMH, TaOIHUIIAMU, TpapuKkaMu, HO UMHU
HE CIIENYET "Meperpyx arh" TEKCT;

4.3akioueHusl, TJIe CTyACHT (OPMYIHPYET BBIBOJBI, CIEJIaHHbIE Ha OCHOBE
OCHOBHOI'O TEKCTA.

5.Crnrcka ucrojab30BaHHON JUTEpaTyphl. B TaHHOM criMcKe yKa3bIBalOTCS Kak
T€ UCTOYHUKH, HA KOTOPBIE CChUIACTCS CTYJIECHT IPH MOATOTOBKE pedepara, Tak U
MHbIE, KOTOPbIE€ OBLIM U3YYEHBI UM IIPU NOJAFOTOBKE pedepara.

O6weM pedepara cocraBisger 10-15 crpaHull MAIIMHONMMCHOTO TEKCTa, HO B

J000M cilydae He TOJKEH MPEBBIATh 15 cTpaHul.
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IHacmopr ®oHAA OLIEHOYHBIX CPEACTB
AUCHHUILIMHBI «PHU3MKA TOPHBIX TOPO»

Kon u ¢popmy/iupoBKa KOMIETEHIIUH Jranbl GOpMUPOBAHNS KOMIIETEHIIUM
OIIK-4 — '0TOBHOCTb C €CTECTBEHHOHAYYHBIX CrtpoeHue, XUMHUECKUI U MUHEpAJIbHBII cOCTaB
MO3ULUI OLIEHUBATh CTPOEHHE, XUMHUECKUIl U 3naeT 3eMHOI KOpBI, PU3NKO-XUMHYECKUE,
MUHEpaIBHBII COCTaB 36MHOW KOPHI, nerporpaduiaeckre ¥ TeHeTHIECKUE KITACCUPUKAINN
MOp(OJIOTHIECKHE 0COOCHHOCTH U TCHETHYECKIE TOPHBIX IOPOJI.
THTIBI MECTOPOKICHUH TBEPIBIX MOJIE3HBIX Vueer OnpenensaTs HU3NKO-TEXHUIECKHE TapaMeTPHI
HCKOIIAEMBIX IIPH PELICHNH 33434 I10 TOPHBIX ITOPOI.
panroHaJIbHOMY U KOMIIJICKCHOMY OCBOCHMIO OOumWMy IPUHIUITAMH BIUSTHHS MUHEPAILHOTO
reopeCcypCHOro noTeHiuraiza Heap. Brazeer COCTaBa U CTPOEHUS HAa CBOMCTBA FOPHBIX IOPOA U
OCHOBHBIMH TIPAaBHIIAMHU U3yUeHHUS (HUZNKO-
TEXHUYECKHUX CBOMCTB.
OIIK-9 — Biagenue MetoiaMu aHayiu3a, 3HaHUEM Bo3szeiicTBue BHEIIHNX (DU3HYECKUX TOJICH Ha
3aKOHOMEPHOCTEH MOBEACHUS U yIIPaBICHUS 3HaeT CBOMCTBA FOPHBIX MOPOJ U METOABI YIIPABICHUS
CBOMCTBaMM FOPHBIX IOPOJ U COCTOSHHEM CBOMCTBaMU U COCTOSIHEM MacCHBa.
MaccHBa B Ipoleccax 10041 1 nepepaboTKu O1eHUTh MEXaHUYECKOE COCTOSHIE MacCHBa TOPHBIX
TBEP/IBIX MOJIE3HBIX HCKOMACMBIX, & TAKKE MIPH Ymeer 10pOJ, BEIOPAaTh METObI YIIPABICHUS ITUM
CTPOUTENIBCTBE U HKCIUTyaTaIlMH MO3EMHBIX COCTOSIHUEM.
COOPYKEHHH. Briaxeer MeTtonamu BO3EUCTBHS HAa CBOMCTBA FOPHBIX IIOPOJ
U YIPAaBJICHUS COCTOSHHEM MAacCHBA.
KonTtpommpyemsie pa3aernbl/TeMbl Komp! 1 5Tans1 opMupoBanmist OueHOYHBIE CpeficTBa
JCLIMILTMHBL KOMITETEHLINI Texympiit IpomexyTounas
Ne KOHTPOJIb arTecTanus
/i
3Haer YO-1
MuHepaitbl ¥ TOpHBIE TIOPOIbL. OIIK 4 Ymeer YO-1
1 OO011Me CBeICHHS O (PU3UKO- Braneer YO-1 3auer
TEXHMYECKHX TApaMETPax TOPHbIX 3Haer YO-1 (Bompocer 1,2, 3)
TOpOJ1 OIIK9 Ymeer YVO-1
Bmageer YO-1
3Haer YO-1
OCHOBHBI€ MOHSITHS MEXaHHKH OIK 4 Ymeer YO-1 3auer
5 TOPHBIX TIOPOJI. MeTojIbI Brnazeer YVO-1 (Bompocni 4, 5, 6,7, 8,9,
OTpeIeNeHNsI MEXaHUIECKUX 3Haer YO-1, I1P-4 11,12,13, 14,15, 16, 17,
CBOMCTB TOPHBIX TIOPOJ OIIK 9 Ymeer YO-1, ITP-4 18,19)
Bnangeer YO-1, I1P-4
3Haer YO-1
OIIK 4 Ymeer YO-1
3 TerioBble CBOHCTBA FOPHBIX OO Brageer YO-1 3auer
3Haer YO-1 (Bompocsr 20, 21, 22, 23)
OIIK 9 Ymeer YO-1
Bnageer YO-1
3Haer YO-1
OIIK 4 Ymeer YO-1
DIeKTpOMarHUTHBIE CBOKICTBA Bnageer YO-1 3aer
4 (Bompockl 24, 25,26, 27,
TOPHBIX MOPOJ 3Haer YO-1,11P4 28,29,31, 32)
OIIK 9 Vmeer VO-1, P-4 e
Bnageer YO-1, I1P-4
3Haer YO-1
OIK 4 Ymeer YO-1
. 3ager
5 Bo3;1encnavne BHEIITHUX (PM3UUECKIX Bnageer VYO-1 (sorpoce 33, 34, 35, 36,
TIOJIeH Ha TOPHBIE TIOPOJIbI 3naer YO-1,11P-4 37,38, 39, 40)
OIIK 9 Vmeer VO-1, I1P-4 R
Brazeer YO-1, I1P-4




6 I'opHOTEXHIYECKHE TApaMETPBI
TOPHBIX TTOPOJ

3auer

(Bompochl 43,44, 45, 46,

47,48,49, 50,51, 52,

53)

3naer YO-1

OIlK 4 Vmeer VO-1
Bnapgeer VYO-1

3naer YO-1

OIIK 9 Vmeer VO-1
Bnapgeer VYO-1

HIkana oueHuBaHus YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMIA

Kon u ¢popmynupoBka

Oransl HOpMUPOBAHMS KOMIIETEHIINU

KPHUTEPUH

IMOKa3aTcin

KOMITETEHIINU
OIIK-4 — I'oToBHOCTB € 3HaeT CtpoeHre, XUMUYECKHHA 1 |3HAHME 110 CTPOEHHIO, XU- |CII0COOHOCTH UCTIONB30BATh
€CTECTBEHHOHAYYHBIX (TIoporoBBIN |MUHEPAJIBHBIA COCTAB MHUYECKOMY M MUHEpaJlb- |3HAHUS [0 CTPOCHUIO, XUMH-
MO3UIMH OIICHUBATH YPOBEHB) 3eMHOI1 KOpBI, (pr3uko- HOMY COCTaBY 3€MHOU YECKOMY U MUHEPAITbHOMY
CTPOCHHE, XUMUUCCKUN U XHMHUYECKHE, KOpBI, PU3NKO-XUMHYEC- |COCTaBY 36MHOH KOpBI, (H-
MHHEPAIBHBII COCTaB 3eMHOH nerporpaduueckue u KHM, IETPOTPAYUIECKUM  |3UKO-XUMUIECKUM, TIETPO-
KOPBI, MOP(OIOTHIECKHE TCHETHIECKHUE Y TCHETHYECKNM KJIacCH- |Tpa)MuecKUM M TeHEeTHIeC-
0COOCHHOCTH ¥ TCHETHIECKHUE KJIacCU(pUKAIIH TOPHBIX (UKanMsAM TOPHBIX TOPOJ |KUM KJIacCH(HUKALUAM IPH
THITBI MECTOPOXKICHUH TIOPOJ. pa3paboTKe MECTOPOKACHUN
TBép[[I)IX TIOJIC3HBIX ITOJIC3HBIX MCKOIIaCMBbIX
UCKOIIAa€MBbIX IIPH PELUICHUH  |[yMeeT Omnpenensts GU3MKo- Ymenue onpenenars Gu- |CrnocoOHOCTH ONpenesiTh
3a/1a4 110 PAMOHAJILHOMY M |(POJBUHYT |TEXHHUYCCKUE MAPAMETPHI 3MKO-TEXHHYECKHUE Mapa- |(PU3HKO-TEXHHUYECKUE
KOMIUIEKCHOMY OCBOEHUIO BIif) TOPHBIX TTOPOA. METPHI TOPHBIX NOPOJI, He- (TapaMeTphl TOPHBIX MTOPOT
reopecypcHOro NoTeHIHaIa 00XOJMMBIE JUIS PEIeHHs |TPH pa3paboTKe
HCIP. KOHKPCTHBIX 3aJ1a4 110 MECTOPOKJCHUM MTOJIE3HBIX
pauroHaIBEHOMY U HCKOIIa€MBIX
KOMIUIEKCHOMY OCBOCHHIO
MECTOPOXKJICHUH
BIIafieeT OO0muMY TPUHIUITAME Bnanenne meromukamn  |CriocoOHOCTH BBITIOTHATD
(BBICOKMH) |BIMSHUS MUHEPATIHHOTO WCCIICIOBAHMS BIUSIHAS  |MCCIICAOBAHUS 1O CBOHCTBAM
COCTaBa M CTPOCHUS Ha MHHEPAITBHOTO COCTaBa M |TOPHBIX MTOPOA B
CBOMCTBA FOPHBIX IOPOA M [CTPOEHHE TOPHBIX MOPOJ]  |1a00paTOPHBIX M HAYYHBIX
OCHOBHBIMU IIpaBUJIaMHU Ha MX CBOICTBA, OCHOBHBI- |yCIOBHSIX TIPH pa3zpaboTke
N3Yy4YCHUA (bI/I3I/IKO- MU METOJJaMHU U3YUCHUA MeCTOpO)KI[eHI/Iﬁ TIIOJIC3HBIX
TEXHUUECKUX CBOMCTB. (I)I/I3I/IKO-TGXHI/I‘IGCKI/IX HCKOIIaCMBbIX
apaMeTpoB
OIIK-9 — Bnanenue 3HaeT Bozpaeiicteue BHemHNX Gu- |3HaHME 3aKkOHOMEpHOCTEH |CIIOCOOHOCTD UCTIONB30BaTh
MCTOJaMH aHaJIu3a, 3HAHUCM (HOpOI‘OBBIﬁ 3UYECKUX TOJIEH Ha CBOMCTBA MOBEACHUA U YIIPABJICHUA |3aKOHOMCPHOCTU NOBCICHUA
SaKOHOMepHOCTeﬁ MIOBCACHUA ypOBeHI)) TOPHBIX MOPOA U METOJIbI CBOMCTBAMHU TOPHBIX I10- " yIIpaBJICHUA CBOMCTBAMHU

Y yIIpaBJICHUs CBOMCTBaAMH
TOPHBIX OPOJ U COCTOSHUEM
MaccHBa B IPOIECCcax TOOBIYU
U iepepaboTKH TBEPIBIX
OJIE3HBIX UCKONIAEMBIX, a
TaK)Xe IPHU CTPOUTENILCTBE U
OKCIUTyaTaliuy MOJA3E€MHbBIX
COOpYKEHUH.

YyIipaBJICHUA CBOICTBAaMH U
COCTOAHHUEM MaCCHBaA.

POl ¥ COCTOSTHUEM MacCCH-
Ba B TIpOIIECCE JOOBIYH U
mepepaboTKA TBEPABIX
MOJIE3HBIX HCKOMAEMBIX

TOPHBIX TIOPOJ U
COCTOSIHHEM MacCHBa IpH
pa3paboTKe MECTOPOKACHUH
TI0JIE3HBIX NCKOMIAEMBIX

yMmeeT OLIEHUTh MEXaHHYECKOE VMeHHe BBIIOIHATh CriocoOHOCTE BBIOpATH

(TIpOTBUHYT |COCTOSIHIE MAaCCHBA TOPHBIX |HCCIIECIOBAHUS TI0 METOJIBI YIIPaBICHHUS

BIif) TTOPO/I, BEIOPATh METOBI VIIPaBJICHUIO CBOMCTBAMHU |CBOMCTBAMU FOPHBIX IOPOJ
YIIPaBJICHUSA OTUM TOPHBIX MOPOJ U M COCTOSIHUEM MacCHBa IIpH
COCTOSIHHEM. COCTOSIHUEM MacCHBa B pa3paboTKe MECTOPOKIACHUIM

HaTypme yCJ'lOBI/IHX
BJaJieeT MeTtonamu Bo3necTBYsS Ha |Bnanenue merogamu Cr1ocoOHOCTH UCIIOIB30BATH
(BBICOKHIT)  |CBOMCTBA FTOPHBIX MIOPOMX M |YIIPABJICHUS CBOWCTBAMH | pa3IMIHBIC METO/IbI

YIPaBJIEHUS] COCTOSIHUEM

MaccCuBa.

TOPHBIX NIOPOJ U
COCTOSIHUEM MAaCCHBa

YIPpaBJIEHUS] CBOMCTBAMU
TOPHBIX IIOPOJ U
YIPAaBJIEHUS COCTOSIHUEM
MaccuBa Ipu pa3paboTke
MECTOPOXKJIECHUN MOJIE3HBIX
HCKOIIAEMBIX.




MeToauueckune PECKOMECHIAIINU, ONIPCACTIAIOINNEC MPOUCAYPbl ONCHUBAHUSA
pPeE3yabTaToB OCBOCHHUA TUCHHUILJINHBI

Texkymasi arrecraumsi CTyAeHTOB. Tekymias arrectaiusi CTYAEHTOB IO
aucuumuinie «@u3uKa ropHbIX TOPO» MPOBOJUTCS B COOTBETCTBUU C JIOKAIbHBIMHU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Tekymiass arrecranus TPOBOJUTCA B (opMe KOHTPOJIBHBIX MEPOMPUSTUN
3aIUTHl Ja0OPaTOPHBIX PadOT W MPOMEKYTOYHOTO TECTUPOBAHUS IO OICHUBAHUIO
(baKkTHYeCKUX pe3yIbTaTOB OOYYEHHs CTYASCHTOB W OCYIIECTBISICTCS BEIYIIUM
MpenojgaBaTesieM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

e yueOHas JUCHMIUIMHA (AKTUBHOCTh Ha 3aHSATUAX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BHUJOB 3aJaHU, MOCEIIAEMOCTh BCEX BUAOB 3aHATUU IO
aTTeCTyeMOM JUCIUILIUHE).

OcymiecTBasieTcsl MyTeM KOHTPOJISI MOCEIIAaEMOCTH, MPOBEPKU KOHCIIEKTOB M
OTU€TOB MO JA0OPATOPHBIM paboTaMm;

® CTCIICHb YCBOCHUS TEOPETUUECCKUX 3HAHUMH.

Bb160pouHbIii OMPOC MO TeMaM JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHSITHI;

® YPOBEHb OBJIAJCHUS MPAKTUUYECKUMH YMEHUSIMU U HaBBIKAMU 10 BCEM BHJIaM
y4eOHOH paboThI;

CobecenoBaHue Mpu IPUEME BBIMOJHEHHBIX JA0OPATOPHBIX PadoT;

® pe3yJIbTaThl CAMOCTOSITEILHON pabOTHI.

TecTupoBaHue MO0 OCHOBHBIM pa3jieiaM JUCIMILIUHBI, IPOBEepKa pedepaTos.

IIpomexyTounasi arrecramusi CTyAeHTOB. IIpoMexyTouHasi arrecTaius
CTYZIEHTOB 1o AuciuIuinHe «lllaxTHoe 1 MOA3EMHOE CTPOUTENBCTBOY» MPOBOJUTCS B
COOTBETCTBUM C JIOKAIBHBIMA HOpPMartuBHbIMU akTamu JIBOY wu sasigercs
00s13aTENbHOM.

B kayecTBe MNPOMEKYTOUHOTO KOHTPOJIA MO JUCHUIUIMHE MPETyCMOTPEH
9K3aMEH, KOTOPBIA MPOBOJUTCS B YCTHOH (popMme (YCTHBIN onpoc B (opMe OTBETOB
Ha BOIPOCHI DK3aMEHAIIMOHHBIX OUJIETOR).

Ouenka Kpurepuii Onucanue KpuTepus
OTiuaHO 100-85 OTBeT MOKa3bIBACT MIPOYHBIC 3HAHUS OCHOBHBIX MIPOIIECCOB
6asioB n3y4aeMoH NpeIMEeTHOH 00J1acTh, OTIINYaeTcs TIyOnHOM 1

MOJIHOTOW PACKPBITHSI TEMbI; BJIAJICHHE TEPMUHOJIIOTHYECKUM
amnmapaToM; YMEHHE O0BSACHATH CYIHOCTb, SIBICHUMN, IPOIECCOB,
COOBITHIA, eIaTh BLIBOALI U 0000IEHMS], 1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, IPUBOANUTE MPHUMEPHI; CBOOOIHOE
BJIaJICHIE MOHOJIOTHUECKOW PEUYbI0, TJOTMIHOCTD U
MOCJIeI0BATEILHOCTh OTBETA; YMEHUE MPHUBOIUTD IPUMEPHI
COBPEMEHHBIX MPO0JIeM U3ydaeMol 00JIacTu.

Xoporio 85-76 OTtBeT, 00HAPY>KUBAIOIIHN TPOYHBIE 3HAHUS OCHOBHBIX TPOIECCOB
GayoB M3y4aeMoi MpeMETHON 001acTH, OTIANYAETCS TITyOUHOH 1
MOJIHOTON PACKPBITHS TEMBbI; BJIAACHNUE TEPMHUHOIOT HUSCKUM
amnmapaToM; YMEHHE OOBACHATH CYIHOCT, SBICHHIA, IIPOLIECCOB,
COOBITHIA, IeTaTh BHIBOABI H 0000IICHUS, 1aBaTh
apryMeHTHPOBaHHBIC OTBETHI, IPHBOINUTH MPUMEPHI; CBOOOTHOE
BJIaJICHIEC MOHOJIOTHYECKOW PEUbI0, JOTHIHOCTh U




IOCJICA0OBATCIIHPHOCTh OTBETA. I[OHyCKaCTC}I OJHa - IB€ HCTOYHOCTHU

B OTBETE.
Y 10BIIETBOPUTETHHO 75-61 OrneHnBaeTCs OTBET, CBUICTEIHCTBYIONINN B OCHOBHOM O 3HAaHWUHU
Oann MIPOIIECCOB M3y4aeMOU MPEIMETHOW 00JIACTH, OTINIATOIITHIACS

HEIOCTaTOYHOH IITyOWHOW U TIOJTHOTOM PACKPBITHS TEMBI; 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHH; 1200 c(hOPMHUPOBAHHBIMHU HaBBIKAMHU
aHaIM3a SBJICHNH, IPOLIECCOB, HENJOCTATOYHBIM YMEHUEM 1aBaTh
apryMeHTHPOBAaHHBIE OTBETHI U MIPUBOIUTH IPUMEPHI; HEJOCTATOUHO
CBOOOJTHBIM BJIQICHUEM MOHOJIOTHYECKOH Peublo, IOTHYHOCTBIO U
MOCJIE/IOBATENLHOCTBIO OTBeTa. JlomyckaeTcst HECKOJIbKO OMIMOOK B
COJIEpXKAHUU OTBETA; HEYMEHHE IIPUBECTH IPUMEp Pa3BUTHA
CUTYyallUH, IPOBECTH CBA3b C APYTMMHU acleKTaMH U3ydaeMon

obnactu.
HeynosnerBopurensHO 60-50 OtBet, 00OHAPYKUBAIOIINIT HE3HAHUE MTPOIIECCOB H3yIaeMOM
OamroB MIPEIMETHON OONACTH, OTIHYAIOIINICS HETTTYOOKAM pacCKpPBITHEM

TEMBI; He3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(OpPMHUPOBaHHBIMI HABBIKAMH aHAJIH3a SBICHHUM, IIPOLIECCOB;
HEYMEHHEM J1aBaTh APTYMEHTUPOBAHHBIE OTBETHI, CIIA0BIM
BJIa[ICHIEM MOHOJIOTHYECKON PEeUbI0, OTCYTCTBHUEM JIOTHYHOCTH H
MOCIIeI0BaTEeIbHOCTHU. JJOMyCKalOTCsI cephe3HbIe OMMOKH B
COJICP)KaHNHU OTBETA; HE3HAHUE COBPEMEHHOU MPOOIEMATHKH
n3ydaemMoi 06J1acTH.

OueHo4YHbIE CPEeACTBA A POMEKYTOYHOM aTTeCTANMHU
[IpomexxyTouHast arTecTalus MPOBOAUTCS B pOpME YCTHOTO 3a4eTa.

Bomnpocsl k 3auery

1. [TopogooOpa3zyronme MUuHEpabl, TOPHBIE TOPOIBI.

2. CTpyKTypHBIE CBOMCTBA TOPHBIX MOPO/I.

3. Knaccuduxarus Gpu3nKo-TEXHUYECKUX MapaMeTpoB 1nopoj. bazoseie puszuko-
TEXHUYECKUE CBOMCTBA U NTApaMETPhI MOPO/I.

4. OcHOBHbIE TOHATHSA MEXaHMKH TOpHBIX mopon. Hampsbxenus, nedopmanum,
YOPYTrOCThb, MIACTUYHOCTh, MOAYJIb YIIPYTOCTH, MOAYJb Ae(popMalvu, KO3PHULIUEHT
[IyaccoHna.

5. [lonm3ydecTpb U penakcalus TOPHbIX MOPOJ.

6. Ilpounocts ropusix nopoA. Ilpenensl mpoyHOCTH Ha CXKaTUE, pPacTsLDKEHHE,
C/IBUT.

7.  Kosddumment kpemoctd TOpHBIX TopoA 1o  [IpoToabsKOHOBY.
Krnaccuduxkanus ropHbIX mopoj o KpernocTu.

8. Teopun npounoctu. Teopust mpounoctu Kynona-Mopa. [Taciopt mpounoctu

TOPHBIX MOPOJ.



9. Mexannyeckue CBOMCTBAa MacCHBa MOPO/I.

10. Yopyrue konebaHus U aKyCTUYECKUE TTapaMeTpbl TOPO/I.

11. Meronpl omnpenenaeHus: NPOYHOCTHBIX U 1€(POPMALIMOHHBIX XapaKTEPUCTUK
TOPHBIX MOPOJ IPU OAHOOCHOM HANPSKEHHOM COCTOSIHUM.

12. DxkcnepuMeHTalbHbIE METOAbl OINpEAENeHUs Mpefesia IPOYHOCTH Ha
OJTHOOCHOE CXKaTHe.

13. Onpenenenue npeaea MPOYHOCTH TIPH OJJHOOCHOM PACTSHKCHHH.

14. Metobl onpenenenus 1e(pOpMalMOHHBIX XapaKTEPUCTUK TOPHBIX MTOPOJ.

15. IIpo4yHOCTh TOpPHBIX MOPOJ NPH OOBEMHOM HANPSHKEHHOM COCTOSIHHM.
[TaciopT MPOYHOCTH TOPHOU ITOPOBL.

16. MeToibl onpeeneHys NaciopTOB MPOYHOCTH TOPHBIX MTOPOJ.

17. Peonornueckue cBoicTBa ropHbix nopos. [lon3zydects u penakcamus. Meton
1 000py1I0BaHUE JIJIs1 UCTIBITAHUM Ha OJTHOOCHYIO MOJI3y4eCTb.

18. Meton u 060pyI0BaHHE sl HCTIBITAHUA HA O0BEMHYIO TOI3y4YECTh.

19. Metoguka u 00OpyAOBaHHME JUIsl UCIBITAHUN TOPHBIX MOPOJ HA OOKOBOM
pacnop.

20. TemnoBble cBoMcTBa TOpHBIX NOpPOA. DOHOHHBIA THII TEIUIONPOBOAHOCTH
TOPHBIX IOPOA.

21. YaenbHas TeMI0EMKOCTh, KOA(G(ULIUEHT TEIUIONPOBOAHOCTH TOPHBIX MOPO/,
TEMIEPaTypONPOBOAHOCTh,  TeIulonepenada, Kod(POUIIMEHTh  JIMHEHHOTO U
00BEMHOI0 TEIJIOBOTO PAaCUIMPEHUSI.

22. TennmoBble CBOMCTBA MACCUBOB TOPHBIX MOPOJ.

23. TemioBoe paciMpeHre rOPHBIX MOPOL.

24. Tlonsipuzanus ropHbIX MOPOJI, BUJIbI, 0OCOOEHHOCTH.

25. lnanekTpuueckas MpOHUIAEMOCTh TOPHBIX MTOPO/I.

26. OcoOble citydan MoJspu3alid MUHEPAIOB U TMTOPO/I.

27. DIEeKTpPONPOBOAHOCTh TOPHBIX NOpoA. [IpOBOIHWKH, MONMYNPOBOJHUKH,
JUAJIEKTPUKU, OCHOBHBIE PA3IHUKSL.

28. lusnexktpuueckue noTepu.



29. EcTecTBEHHBIE 3JIEKTPUYECKUE U MarHUTHBIE MOJIs. MarHuTHOE noJie 3eMIIN.

30. PaqnoakTUBHOCTh TOPHBIX MTOPOJ, BO3AECHCTBUE U3TyUYEHUN.

31. MarHutHbele CBOWMCTBa TOpPHBIX MOpoa. Hanpssk€HHOCTP W WMHIYKIUS
MarHUTHOTO MoJs. JlMaMarHUTHBIE, MMapaMarHuTHBIE W (EePPOMArHUTHBIE TOPHBIC
HIOPOJBI.

32. PacmpocTpaHeHue OJJIEKTPOMATHUTHBIX BOJH. YpaBHeHMs MakcBeia,
CKOPOCTb PACIPOCTPAHEHHUsSI B PA3NHMYHBIX CpElax, BOJHOBOE CONPOTHBIICHUE,
KOA(PUIUEHT OTPaKEHUS U MIPEIOMIICHHUS.

33. Bo3aeiicTBue BHEIIHUX (PU3MYECKHX MOJIEH Ha TOpHBbIE MOPOAbl. BrusHue
BJIAar'M HAa MEXAHWYECKHUE, TEIUIOBBIC, DJIEKTPUUYECKHE U JPYTHE CBOMCTBA TOPHBIX
IIOPOLI.

34. BnusHue BHENIHUX (PU3MYECKUX TMOJEH Ha TOpHBIE MOpPOAbl. BrusHue
JABJICHUS HA MEXaHUYECKWE, TEIUIOBBIEC, JJIEKTPUYECKHE CBOMCTBA, HA CKOPOCTH
pacnpocTpaHEeHUe YIPYTrux BOJH.

35. TepMuuecKkue HaNPSKEHMS B ITOPOJIAX.

36. Bo3neicTBrue 3JIEKTPUYECKOTO M MAarHUTHOIO IIOJIEH Ha TOPHBIE MOPOJBI.
HarpeB nopoj, n3aMeHeHre NpOYHOCTH, TEMIOBOM U AJIEKTPUUECKUI MPOOOH.

37. BnusiHHME TEIJIOBOrO MOJII HAa MEXAaHWYECKHE CBOMCTBA TOPHBIX IOPOJ.
TepMoxumuueckue u pu3ndeckue npeBpalieHus: B TOPHbIX MOPOAAX.

38. BiusiHre TEIIOBOTO MOJIs Ha TEIIOBBIE CBOWCTBA TOPHBIX MOPOJ.

39. BozxeiicTBue ynpyrux KoJiecOaHMM Ha TOpHBIE mopoisl. Kasuramms,
JUCTieprauus, era3anus, THKCOTPOIIHS.

40. BausiHuE TEIUIOBOTO MOJISL HA DJIEKTPOMArHUTHBIE CBOMCTBA MTOPO/I.

41. Knaccudukamus TOpHOTEXHOJIOTHISCKHUX TTapaMETPOB ITOPOI.

42. TBEpAOCTD, BI3KOCTh, APOOMMOCTb U a0pPa3uBHOCTD MOPO/I.

43. 'OpHOTEXHOJIOTMYECKUE TAPAMETPBI PHIXJIBIX U CBSA3aHHBIX MTOPOJ.

44, TexHONOTHYECKHUE TTapaMeTPhl KAMEHHBIX U OypBIX yTJIeH.

45. Knaccudukanusi TEXHOJIOTMYECKUX BUAOB Pa3pyLIEHHBIX U Pa3apOo0IeHHBIX

TIOPOI.



46. Kiaccupukauus CKaldbHBIX UM MOJYCKaJIbHBIX TMOPOA IO CTENEHU
TPELIMHOBATOCTH.

47. KpernocTs MOpo/1 U MOKa3aTesib TPYIHOCTH UX pa3pyIlICHUs

48. Mexanmndeckoe Oypenue nmopoj. Knaccudukarus mopoa mo OypuMocCTH.

49. bypenue nopoji TepMUYECKUM METOOM.

50. DnexTpoTepMUYECKUE U DJICKTPUUYECKUE CIOCOObI pa3pylICHUS TOPHBIX
OPOJ.

51. KomOMHMpOBaHHBIE METO/IbI Pa3pyIICHUSI TOPHBIX TTOPOI.

52. Knaccugukaius TOpHBIX MOPO/I O B3PhIBAEMOCTH.

53. lpoGenue 1 u3Menb4eHue Mojae3Horo KCKOMaeMoro mociie u3BJIeUeHUs.

OneHoyHbIe cpeacrea nJjs TeKyll_[eﬁ arrecrammm

[To pe3ynbpTaTaM HM3ydeHHS Pa3[eiOB AUCHUILIMHBI MTPOBOJAUTCS, TECTUPOBA-
HUE, MNPEJCTaBIAOIIee COOOM CUCTEMY CTAHIAPTU3UPOBAHHBIX 3aJlaHHM, IO3BO-
JSIOIIYI0 aBTOMAaTU3UPOBATh MPOUEAYPY H3MEPEHUS YPOBHS 3HAHUN W YMEHUU

o0yyJaroierocs.

Kpurepuit Onucanue KpuTepus

OTBeT NOoKa3bIBaeT IIIyOOKOE U CUCTEMAaTHYECKOE 3HAHUE BCErO MPOrpamMM-
HOT'O MaTepuana U CTPYKTYpbl KOHKPETHOTO BOIIPOCa, a TAK)KE OCHOBHOTO
COJIep KaHusl ¥ HOBAIMi JIGKIIMOHHOT'O Kypca M0 CPaBHEHHUIO C yUeOHOM JIH-
100-86 6ammoB TepaTypoil. CTyJeHT IEMOHCTPUPYET OTUYETIIMBOE U CBOOOTHOE BIIaICHUE
KOHLIENITYaJIbHO-TIOHSTUHHBIM alllapaToM U TEPMHHOJIOIHENH COOTBETCT-
BYIOIIEH Hay4HOU 001acTH. 3HaHHE OCHOBHOI JIMTEPATyPhl U 3HAKOMCTBO C
JIOIIOJIHUTENBHO PEKOMEHIOBAHHOMN JINTEPATYPOI.

3HaHUe y3JI0BBIX IPOOIIeM MPOrpaMMBI K OCHOBHOTO COJICp)KaHUsI JICKIIHOH-
HOT'O Kypca; UCIIOJIb30BaHNE HAYYHO-TIOHATHIHHOTO anmapaTta i TEPMUHOJIOTHH
yueOHOM JUCIUILTUHEI; 3HAHUE BaKHEHIIINX Pa0OT U3 CIIMCKA PEKOMEH-
JIOBAaHHOM JINTEPATYPBI.

85-76 6aiuioB

@parMeHTapHble, IOBEPXHOCTHBIC 3HAHMSI BAXKHEUIIINX Pa3/Ie€JI0B IPOTpaMMBbl
U COJEpKaHUs JIEKIIMOHHOIO Kypca; 3aTPYJHEHUS C UCIIOIb30BAHUEM HAYy4HO-
75-61 Oann MOHATHHHOTO anmapara 1 TEePMUHOJIOTHH y4eOHON AUCIMIUIMHBL; HETIOTHOE
3HAKOMCTBO C PEKOMEHJOBAHHOM JIUTEPATypOi; HACTUYHBIE 3aTPYAHECHMUS C
BBINIOJTHEHHEM NPEAYCMOTPEHHBIX TPOrPaMMO 33 JaHUH.

Hes3nanue, 1100 OTpBIBOYHOE [IPEACTABICHUE O JaHHOM IIpo0ieMe B paMKax
60-50 6ay710B y4eOHO-TIPOrpaMMHOI'0 MaTepraa; HEyMEHHE UCII0Ib30BaTh MOHATHHHBIN
amnmnapar.




TecToBbie BONPOCHI O AUCHUIIIHHE
«®u3nKa ropHBIX MOPOI»

[IporpaMmma cocTtonT u3 Habopa BOIPOCOB M OTBETOB K HuM. M3
IpeJyIaraeMbIX OTBETOB TOJBKO OJHMH SBJISICTCS BEPHBIM, OTMETHTE €r0 KaKHM-JTH0O
3HaKoM (+, V, X, 0)

1. Kakume wun3 mnepeyMcJeHHbIX BelIeCTB OTHOCATCH K IOJE3HbIM
HCKONaeMbIM?

— IlpuponHble HEOpPraHWYECKHE BEIIECTBA, HCMOJIb3yeMble B HAPOJIHOM
XO3SMCTBE;

— MunepanbHOE CHIphE B €CTECTBEHHOM BHJI€ WJIM MOCJE€ COOTBETCTBYIOIIEH
00paboTKH;

— IlpuponHbie HEOPraHUYECKUE U OPTaHUYECKUE BELIECTBA, JOOBIBAEMbIC IS
WX HMCIOJIb30BaHUS B cepe MaTepHAIbHOTO MPOU3BOJICTBA B €CTECTBEHHOM BHUJIE
WJIU TIOCJIE COOTBETCTBYIOIIECH 00pabOTKHY.

2. UTo moHUMAaeTCs MOJ CTPYKTYPOM M TEKCTYPOi rOPHbIX opoxa?

— MuHepanbHBIN COCTaB;

— XUMHUYECKHI COCTaB;

— CreneHb CBSI3M MEXIY YacTHIAMU MOPOJbI, UX pa3Mmepamu, GhopMmy U
B3aMMHBIM PACIIOJI0KEHUEM,;

— IIpoCTpaHCTBEHHYIO KPUCTAIIIMYECKYIO PEIIETKY.

3. Kakne u3 [ne(eKTOB KPHUCTAIMYECKON CTPYKTYPbI OTHOCHATCH K
00beMHBIM?

— TennoBbIe KOJICOAHHUS;

— BakaHncuu, aTOMBbI BHEAPEHUS, aTOMBI IPUMECH;

— Jlucnokanuu;

— HapyxHass MOBEpXHOCTh KpPHUCTaUIa, BHYTPEHHUE MOBEPXHOCTU TPEIIUH
U TI0D;

— [1opbl, MyCTOTHI, TPEUIUHBI.

4. Topuas mopoaa mwioTHocrsio 2,8 r/em® umeer 06uryro nopucrocts 5 %.
Omnpenenurs yaeabHbIA Bec.

— 2,66;

—27,94;

— 0,56.

5. Kakas Bomga, Haxoasasici B TOPHBIX MOPOAAX, HAa3bIBaeTcs
XUMHYECKH CBS3aHHOM?



— Bona TecHO coevHeHa MOJIEKYJSIPHBIMUA CUJIAMH MPUTSKEHUSI C TBEPABIMU
YacTUIIaMU TIOPOJIbl, 0OBOJIAKMBAS UX B BUJIE TIJICHKU;

— Bopa, koTopas Hapsiay ¢ APYTMMH MOJIEKYJIaMUd U HOHAMHU BXOJHUT B COCTaB
KPUCTALUTNYECKOUN PEIIETKH MUHEPAJIOB;

— Bopa, kotopas B mopoaax yJaep>KMBAeTCsl B MEJIKMX Opax W: 3alOJIHAONIas
KpPYITHBIE TIOPHI, CIIOCOOHAs EPEABUTATHCS B TTOPOJIax MOJI ACHUCTBUEM CHUJT TSIKECTU
WM J1aBJICHUS.

6. HopmaJjibHble HANIPSIZKEHUS 3TO:

— Hanpspkenusi, 1elicTBYIOIINE KacaTeNbHO K IJIOMIAIKE S.

— HampsbkeHusi, HampaBJICHHbIE MEPIEHIUKYISIPHO K paccMaTpUBAEMOM
[Iomaake S.

7. KodppunueHT NpPONOPUMOHAIBHOCTH  MEXKAY JACHCTBYIOLIUM
HOPMAJIbHBIM  HANPSZKEeHUEM o (CKMMANUM U PACTATHBAIOIIUM) U
COOTBETCTBYIOIIEH €My OTHOCUTEJbHOM IPOAOJBLHOM YNpyrou aedopmanuei
Ha3bIBACTCH:

— Mopaynem cnBura;

— Koaddunmentom [lyaccona;

— Moaynem FOHra;

— MoyseM OJHOCTOPOHHETO CHKATHSI,;

— MopyneM 00BEMHOI0 CXKATHS.

8. IIpoao/ibHbIE BOJIHBI PACIIPOCTPAHSIOTCH:

— B tBepabIx Tenax;

— B razax;

— B xuakux cpenax;

— B mo6oii cpene.

9. KpenocTb ropHbIX MOPO/ - 3TO:

— ComnpoTuBIIEMOCTh TOPHOM TTOPOJIbI BHEPEHUIO B HEE HHCTPYMEHTA,

— ConpoTuBIIEMOCTh TOPOJ] J0OBIBAHUIO;

— CnocoOHOCTh TOPHOM MOPOJIbI COMPOTUBIISITHCS YAAPHOUM Harpy3Ke.

10. KamyduieTHoe B3pbIBaHKE:

— Cnioco6 oTOOMKHM OTOOMKHK TTOPO BO BpEMsI TI0OBIYH;

— BspeiBanue 3apsnma 6e3 BbIOpOca MOPOABI JJIS CHSATHSI HAMPSHKEHUS TIPU
00prOE ¢ TOPHBIMU yIapaMu U BEIOpOCamu;

— B3pbiBaHue HaKIaAHBIX 3apsA0B I pa3pylieHUus] HerabapurTos.

11. Kakass M3 yKa3aHHbIX NOPOX HMMeeT HAHUOOJBUIYI) KpPenocTb H3
nepevucjeHHbIX (o mkajae M.M. IIporoabsikoHoBa)?

— Mpawmop;

— bazanbT;



— I'panwur;

— Konrnomepar.

12. Kaxk Ha3bIBaercsi CBOMCTBO TOPHBIX TMOPOJ BOCCTAHABJIUBATH
HCXOAHYI0 (hopMy M pa3Mepsbl NOCJIe CHATHA MEXAHUYECKOM HATPY3KHU?

— Kpenocrs;

— YIpyrocrs;

— IImacTUYHOCTS;

— TekyuecTs.

13. Kak mHaspiBaercsi KOIPPUUMEHT NPONOPUHMOHAIBLHOCTH MEXKIY
KacaTeJIbHbIMU HANIPSIZKEHUSIMM U yHpyroi gegpopmanuu capura?

— Monynb nedopmaruu;

— Monayns FOHra;

— Koapdunuent Ilyaccona;

— Moayns casura.

14. Kakyw cnoco0HOCTh TOPHBIX IOPOJ XAPAKTEPHU3YKT YIpyrue
cBoiicTBa?

— BoccTanaBnuBath UCXOJIHYIO (hOPMY U pa3Mephl;

— Pa3pymarscs;

— YacTUyHO BOCCTAHABIMBATH UCXOAHYIO JOPMY U pa3MeEphI;

— YacTU4YHO pa3pylaThbCs.

15. Kak Ha3pIBalOTCi MMHepPaJbl, aTOMbl KOTOPBIX 00Jagal0T
MATHUTHBIM MOMEHTOM MNPH OTCYTCTBMU MATHUTHOIO IOJISI (OIHAKO, B 1€JIOM,
UX 00pa31bl B OTCYTCTBHH MOJISI HE HAMATHUY€HbI)?

— OeppOMArHUTHBIE;

— JlnaMarHuTHsbIE;

— Het npaBuibHOTO OTBETA;

— [lapamarauTHbIe.

16. YaeabHas Tem10eMKOCTh TOPHBIX MOPO/I 3aBUCHT OT:

— [InotHOCTH;

— TekcTypsl;

— MuHepanpHOro COCTaBa;

— CTpyKTYypBHI.

17. YUeM B 3HAYUTEJBLHON Mepe onpeaesisieTcsi CoCOOHOCTL MUHEPAJIOB K
3JIEKTPUYECKOM MmoJisipu3anuu?

— IlopucrocTtsio;

— CumMeTpuen KpUCTaJNIMYECKON CTPYKTYPBIL;

— Y 1eJIbHBIM 3JIEKTPUUECKUM COMPOTUBIICHUEM;

— Bopoconepxxanuem.



18. K xkakomMy M3 TMIIOB BOABI OTHOCHUTCS cJeaywinas ¢popmyJMpoBKa:
"..ylepxkuBaercsi B KanW/UISIPaX, a TaKkKe COMEP:KUTCA B  BHIe
rPABUTAUUOHHOM BOJbI, 3aMOJHAKIICH KPYIHbIE MOPbI U NMEePEABUTAIOIICICHA B
Mopo/ie Nnoji AeCTBUEM CHJIbI TSKeCTH WIH JaBjeHus ?"

— @u3NYeCcKU CBsI3HAs BOJIa M CBOOOHAS BOJIA;

— CBoOoj1HaAs BOJA;

— @U3NYECKH CBSI3HAS BOJA;

— XUMUYECKHU CBA3HAS BOJA.

19. Kakue U3 yka3aHHbIX MUHEPAJIOB OTHOCATCA K eppoMarHeTukam?

— Amnartur, I1aruokJias;

— Maruetur, nUppOTHH;

— Kanpuur, kBapii;

— J10JIOMHAT, XpPOMMT.

20. B kakoii cpejie MOTYT PacnpoCTPAHATHCS MoNepeYHblie BOJIHbBI?

— B xuakoi;

— B xuakoi u TBEpIOH;

— B razoo0pa3zHoii;

— B tBepmon.

21. Kakme wu3 yKa3aHHBIX MHHEPAJOB 00J1aJaAIOT AKTHBHOWM
PacTBOPUMOCTHIO?

— Kopyna, xpomur;

— KBapu, Tonas;

— OuBHUH, MArHETHT;

— I'anuT, CUJIBLBUH.

22. Kakue u3 yKa3aHHbIX MUHEPAJIOB OTHOCATCS K AHAMATHETHKAM?

— JloJToMHUT, XpOMHUT;

— JIMMOHUT, MUPOKCEH,;

— Kanpuur, xBapi;

— Marunerur, muppOTHH.

23. Kakue u3 yKa3aHHbIX MHHEPAJIOB SABJSIOTCH Nbe303JIEKTPUKAMHU?

— Porosas oOMaHka, CHJIbBHH;

— 'ajieHuT, rurc;

— KBapu, typmanus;

— OnuBuH, 0apuT.

24. Yr0o npoMCXOAMT CO CKOPOCTHIO PACHPOCTPAHEHHMS YIPYTrHX
KO0JIeOAHUI1, C POCTOM /AaBJICHUI HA TOPHbIE NOPOAbI?

— YMEHbIIEHUE CKOPOCTEN;

— Het 3aBucumocTy;



— Her npaBuiibHOTO 0OTBETA;

— YBEJIMYEHUE CKOPOCTEM.

25. Kak Ha3bIBalOTCsi MMHEPAJIbl, B KOTOPLIX LeJible 00beMbl (JIOMEHbI)
00,1aJaK0T MATHMTHBIMH MOMEHTAMHM IIPH OTCYTCTBHM BHEIIHEro IOJIA?
HamMarHu4eHHOCTh TAKHX MHHEPAJIOB [IOCTHTaeTCd He TOJbKO /eiicTBHEM
BHENIHEr0 IMoJid, HO W HAMATHMYMBAKIIUM /eifiCTBHEM JONOJHUTEIbHOIO
BHYTPEHHEro MoJIeKyJISIPHOr0 MoJIsl...?

— Her npaBuiibHOTO 0OTBETA;

— JlnaMarHuTHbIE;

— [lapaMarHuTHbIE;

— @eppOMarHuTHBIE.

26. AKycTHMYeCcKHMe CBOWCTBAa  XapPaKTepPpU3YKWT 3aKOHOMEPHOCTH
pacnpocTpaHeHuss B TOPHOI MOpojAe 3HAKONEPEMHHBIX JedopManuii (YHpyrux
koJie0anmii). Kakme  BOJIHBI  XapaKTepU3yKOTCH  PacHpoOCTPaHEHHEM
neopmanmii MONMEPeMEHHOr0 O00BEMHOI0 C/KATHS W PACTAKeHUs: (BOJIHBI
JAHHOT0 THUIIA MOTYT PACNIPOCTPAHATHCH B JIIO00H cpene (TBepAOM, KUIAKOH U
razooopasHoii)?

— Ilonepeunsie;

— Het npaBuIBHOTO OTBETA;

— IIpononbHebIE;

— IIpoosibHBIE U OTIEPEYHBIE.

27. OcHOBHOE CBOMCTBO YNpyroi aepopmanuu:

— Bo3Hukaer B Tene npu AEHWCTBUU HA TEJIO CUJIOM M MCYE3aET MOCJE CHATHUS
CUJIBL,

— Bo3HHKaeT B Tene Npyu JOCTUKEHUH TIPEesia yIpyTroCTy;

— HeoOpaTumocTsb.

28. OcHOBHOE CBOMCTBO IIACTHYECKOM JepopMaluu:

— Bo3HukaeT B Tele npu AEHCTBUY HA HETO CUJION, OTJIMYHOU OT HYJIA;

— IInactuueckas negopmanus sBisieTcsi HeoOpaTUMoil nedopmaluei;

— Bo3HuKaeT B Tele npu NoI3y4eCcTH.

29. Oxapakrepu3yiiTe NOHATHE «a0Pa3UBHOCTH FTOPHBIX MOPOI»:

— XapakTepu3yeT BEIMYMHY 3€PEH MUHEPAJIOB, BXOMSIIMX B COCTaB TOPHOM
IIOPOJIBI: OOJIBIIIEpa3Mep 3epeH - 0oJIbIle a0pa3uBHOCTD;

— XapakTepu3yeT clioCOOHOCTh TOPHBIX MOPO/I;

— IIponyckatb uepe3 cedst )KUIKOCTb;

— CnocoOHOCTh TOPHBIX TOPOJ U3HAIIMBATH KOHTAKTUPYIOUIUE C HEH Tea;

— XapaxkTepu3yeT aHU30TPOIHUIO0 TOPHBIX MOPO/I.

30.Pu3nyecknii cMmbica ko3¢ Punuenta 60KOBOro pacnopa:



— CooTHoIlIEHHE MEXy TOPHBIM JaBiieHueM Ha riayoune H u naBneHuem
OypoBoro pactBopa Ha 3Toil ke riyOuHe H B ckBaxkuHe,

— CooTHOIIIEHNE MEX1y BEIMYMHON JABJICHUM, IEUCTBYIOMUX Ha Tiryoune H
B TOPU30HTAJIBHOW IUIOCKOCTH, M BEIMYMHOW TOPHOIO MJaBICHUS HA OTOU XKe
rI1yOuHe;

— CooTHolLlIEHHE MEXIy TMOMEPEYHON U MPOJOJIbHON aedopMalusmu,
BO3HHMKAIOIIMMH [TPU OJJHOOCHOM CaTUHU 00pa3lia rOpHOI MOPOIbI.

31. Beanunna kod(¢p¢puumenra Ilyaccona 00JBIIMHCTBA TOPHBIX MOPOX
HAXOJUTCH B CJIEAYIOLIEM AUANA30He:

—-0,50 +0,75;
- 0,30 + 0,60;
—0,05+0,48;
—-0,05+1,0.

32. MoayJas FOHra onpenesisier CBsi3b MEKIY:

— Hanpspkenuem u nepopmanueii B ynpyrooomactu 1e)opMUpOBaHHS;

— HopmanbHbIM HampsokKeHHEM W MPOJOJIbHOW jaedopMainiieid B yOpyrou
o0acTy;

— HampsokenneM u gedopmanuel B «IJIaCTUYECKOW»  oOsactu
nehopMUpOBaHUS;

— BenuuunHol ynpyroi U miaacTU4eckoil neopmanuen.

33. MexaHu4yeCKHil IPOLECC, HA3BIBACMbIH  I10JI3Yy4eCThIO, - 3TO:

— Poct caBuroBoii pegopManud BO BPEMEHH IMpPHU MOCTOSIHHOM CIBUTOBOM
HaIpsKeHNUH;

— YMEHBLIEHUE MEXAHUYECKUX HANPSHKEHUH € TEYEHUEM BPEMEHU IIPH
(UKCUPOBAHHOM 3HAYEHUHU CIABUTOBOM JedhopmaIiny;

— Poct caBuroBoil nedopmaniny Bo BpeMEHH NPU  MOCTOSIHHOM ~ HOPMaJIbHOM
HaIPsHKEHUH.

34. MexaHM4eCKMH MPOLECC, HA3BIBACMbIH peJlaKkcalueil HANPSXKeHUH, -
ITO:

— YMeHbllIeHHE HaNpsHKEHU B Teje Mpu PUKCUPYEMOW BETUYMHE CBUTOBOM
nedopmarmy;

— YMeHbIIIeHNE HANPSDKEHUH B TeJIe TIPU POCTE CIIBUTOBOM e opMalinu;

— YMeHbIIIeHNE HaNPSDKEHWH B TeJle TIPU CHIDKEHUH CIIBUTOBOM Nehopmarnuu.

35. IIpoyHocTh 00pPa310B rOPHOI MOPOALI IPH OJTHOOCHOM CHKATHM:

— [TpeBOCXOAUT X MPOYHOCTH MIPU OJJHOOCHOM PacTsKEHUH B cpeHeM B 8-10
pas;

— PaBHa UX NPOYHOCTHU MPU OJTHOOCHOM PaCTSIKEHUU;

— MeHblile BX MPOYHOCTH HPH OJJHOOCHOM PACTSKEHUU B cpesiHeM B 8-10 pa3s,



36. Ilpu MexaHHYEeCKOM HAIPYyKeHHMH 00pa3una rOpHOl MOPOAbI M3Me-
HEHHUeE ero odbemMa 3aBHCHUT OT:

— BennunHbI JEHCTBYIONIUX KacaTeIbHBIX HANPSKECHUI;

— BenmunHbI cpeiHero HOpMaJIbHOTO HANIPSIKEHNS,

— 3HaueHusa Moayis FOHra ropHoit noposl;

— BenmmunHbI BpEeMEHH pENIaKCallui TOPHOU MOPOBI.

37. Ilpy MexaHU4YeCKOM HArpyKeHUH o0pa3la ropHoM IOpoAbI H3MeHe-
HHUe ero GpopMbl 3aBUCHUT OT:

— JIeMCTBYIOIIMX KacaTEIIbHBIX HAMPSKECHUM;

— BesnmunHbI cpefHEro HOPMaJIbHOTO HANIPSIKEHNUS,

— 3HaueHus Moy FOHra ropHoit moposl;

— BenmMunHbI BpEMEHH PENIAKCAUA TOPHOU MOPOABI.

38. JlepopmanmonHass KpuBas — 3TO0 rpauk, NMOKA3bIBAKIIUI H3Me-
HEHHe:

— BenuuuHbl HalIpsHKEHUI BO BPEMEHH;

— BennuuHbl HanpspKEHUH OT OTHOCUTENBHOM lehopManuu;

— Bennuunsel caBUroBoil nedopmanuu BO BpEMEHU;

— OTHOCUTENBHO ehopManiuu 0T aOCOTFOTHOM.



